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EZEDIT PROG�� EDITOR 

Program Guide 

EZEDIT, Micro Video's program editor, helps you get your Level II BASIC 
programs up and running faster. Few people can type in an entire program 
without making mistakes that cause synt�� errors; correcting them can be 
time-consuming and frustrating. EZEDIT simplifies the process of entering 
and editing your programs. Its commands are easy-to-use and have names 
that are English words you might use to describe the functions they perform. 
For example, the LOCATE command finds a number, word, or group of words in 
you program quickly--you dontt have to spend time listing your program and 
searching through the lines. The SUBSTITUTE command allows you .t o  make 
changes in your program lines with single commands--no more rety�ing whole 
lines to correct typographical errors! 

LOADING TH E PROG�� 

Insert the EZEDIT program tape into the cassette deck. Press the RESET 
button, then the "L" key. Press the REWIND button on the cassette deck to 
rewind the tape if necessary. Press the P�AD button on the cassette deck 
to load the program into the computer. 

CREATING NEW PROGRAMS 

To enter a new program after loadin� the EZEDIT tape or saving your current 
program on tape with the CSAVE command, type the NB� command. This c lears 
the memory for entry of a new program. Then type in the program lines just 
as you would using Level II BASIC, or use the AUTO command to number your 
program lines automatically. 

EDITING PROGRAMS STORED ON TAPE 

Use the CLOAD command to load your program into the computer for editing. 

EDITING PROGRAMS LOADED FROM BASIC 

If you have loaded the Level II BASIC cassette and entered a program from a 
data tape or from the keyboard, simply load EZEDIT as instructed above. DO 
NOT TYPE A "NEW' COMMAJ.'ID r Your BASIC program is still in memory and can be 
edited. 
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RUNNING EDITED PROGRAMS 

After you are finished creating or editing your program, press the RESET 
button and load the Level II BASIC tape as you would normally. DO NOT TYPE 
A "NEW" COMMAL'ID IN BASIC! Your edited program is still in memory and can be 
run. Note that you can use EZEDIT or Level II BASIC in any order without 
reloading your program, but it's always a good idea to save your program on 
tape before switching between programs. 

SAVING PROGRAMS ON TAPE 

You may save any program on tape that you have been working on using EZEDIT. 
Use the CSAVE command to write a program to tape. 

ABBREVIATING EZEDIT CO��'IDS 
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The individual EZEDIT commands are described below and on the following pages. 
All EZEDIT commands may be abbreviated as long as the abbreviation uniquely 
identifies the command. Use a period at the end of any abbreviated command 
word, for example, LI., SUB., LOC. 

COMMAND DEFAULTS 

Some commands have several forms. All forms for each command are shown. The 
shorter forms use default values for the items specified in the longer forms. 
That is, if you do not specify a value for an item when you type the command, 
a value is assumed for that item� Default values are identified in each 
command description as appropriate. 

AUTO 
AUTO n 
AUTO n,m 

EZEDIT COMMAl'IDS 

Automatically assigns and prompts you with line numbers for program lines 
after you type the AUTO command. To stop automatic line numbering, press only 
the "CR" key when a line number appears on the screen. The "n" parameter 
gives the line number at which automatic numbering is to begin; the "m" 
parameter gives the increment between line numbers. The default value for 
both "n" and "m" is 10 . That is, line numbers 10 , 20 , 30 , and so on are 
assigned to the program lines as you type them in. Please note that 6 5529 
is the largest legal line number in BASIC. Also note that any existing 
program lines with the same line numbers as assigned by the AUTO command 
are overwritten by what you type in. 

AUTO 50 , 5  --starts automatic numbering at line 50, and adds lines in 
increments of 5, that is 50 , 5 5 ,  6 0 , 6 5 , etc. 
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APPEND 
APPEND "name" 

Appends a program from a cassette to the end of the program currently in 
memory. Appended lines are renumbered in increments of 10, beginning with a 
number 10 higher than the last line in the program you are adding to. All 
GOTO and GOSUM references in the appended section are changed to reflect the 
new line numbers. If you do not give a name in the APPEND command, the first 
available program on the tape is appended. If you give a name in quotation 
marks, EZEDIT searches the tape for a program with the specified name, and 
appends it to your program. If no program with the given name exists on the 
tape, you must press RESET and "R" to cancel the APPEND command. To use 
APPEND, insert the cassette containing the program to be added. Use the 
REWIND command to reposition the tape if necessary. 

Then press the READ cassette button and type the APPEND command. After the 
appended program loads, the screen will go blank for a few seconds while 
the program lines are renumbered. Note that you can only append to a program 
that occupies less than half the total programmable memory space. The 
program to be appended must not use more than the remaining memory space. 
Use the ?FRE(O) command to determine how many free bytes of storage you have. 

APPEND "MYPROG" - searches the data tape for the program named "MYPROG" 
and adds it to the end of the BASIC program currently 
in memory. If the last line of the original program is 
662, lines in the appended section will be numbered 
672, 682, 692, etc. 

CLOAD 
CLOAD "name" 

Loads a program from cassette tape and makes it available for editing. Any 
program already in memory is overwritten. If you do not give a name, the 
first available program .. m the tape is loaded. If you give a name in 
quotation marks, EZEDIT searches the tape and loads the program that has 
the name you give. If no program exists on the tape with the given name, 
you must press RESET and t�T;e "R" to cancel the CLOAD command. To use CLOAD, 
insert the cassette containing your program into the tape deck. Use the 
REWIND command to reposition the tape if necessary. Then press the READ 
cassette button and type the CLOAD command and press the "CR" key. 

CSAVE 
CSAVE "name" 

Saves a copy of your program on tape. The tape copy is unnamed unless you 
give a name in quotation marks when you enter the command. Note that your 
program still remains in memory for further editing .. To use CSAVE, insert 
a blank data tape into the cassette deck. Use the RB�IND command to 
reposition the tape if necessary. Then press both the READ and WRITE buttons 
simultaneously and type the CSAVE command. Note that if you rewind th.e tape, 
CSAVE writes over anything already saved on the tape. 
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DELETE n-m 

Deletes lines numbered n through m, inclusive, from your program. To remove 
a single line, simply type the line number and press the "CR" key. 

DELETE 50-120 - removes lines numbered 50 through 120 from the program 
in memory. 

60 (or DELETE 60) - removes the line numbered 60 from the program. 

EXTRACT n 
EXTRACT n-m 
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Used with "n" only, deletes all lines except line number n from your program. 
With "n-m", deletes all lines except lines n-m from your program. EXTRACT 
is especially useful for isolating and saving parts of one program to append 
to another at a later time. 

EXTRACT 50-170 

EXTRACT 130 

LAST 

- removes all lines in the program except those with numbers 
between 50 and 170, inclusive. 

- only line 130 will remain in memory. 

Displays the last �ine in your program. LAST is useful for determining 
where to begin adding lines to your program. 

LIST 
LIST n 
LIST n-m 

Displays lines from your program on the TV screen. Used alone, LIST displays 
your whole program, beginning with the first line. LIST n lists the program, 
beginning with line number n. LIST n-m ��splays only lines numbered n through 
m, inclusive. See SPECIAL CHARACTERS for additional controls that can be 
used with LIST. 

RESEQUENCE 
RESEQUENCE n 
RESEQUENCE n,m 

Assigns new line numbers to your program lines. The "n" parameter gives the 
number to assign to the first program line; "m" specifies the increment 
between successive line numbers. The default for both "n" and "m" is 10. 
That is, the first line is assigned line number 10, and numbering proceeds 
hy lO's�lo, 20, 30, 40, etc. All GOTO, GOSUB, THEN, and ON references in 
your program lines are automatically changed to reflect the new line numbers. 
Note that the screen goes blank for a few seconds while the program is 
resequenced. 
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RESEQUENCE - renumbers the lines in your program, beginning with the 
first line, in increments of 10. Program lines will then 
be 10, 20, 30, 40, etc. 

RESEQUENCE 50 renumbers the lines in your program in increments of 10, 
assigning line number 50 to the first program line. 
Program lines will be numbered 50, 60, 70, etc. 

RESEQUENCE 70, 5 - renumbers the lines in your program in increments of 5, 
assigning line number 70 to the first program line. 
Program lines will be numbered 70, 75, 80, 8 5, etc. 

REWIND 

Turns on the tape motor for repositioning of a cassette tape. Press the 
REWIND cassette button to rewind the tape, FFWD to fast-forward it, RL� 
to move the tape forr,.;ard slowly. Pressing both the READ and WRITE buttong 
simultaneously erases the tape. Press any key on the keyboard to turn off 
the tape motor when repositioning is complete. 

?ERE(O) 

Displays the number of bytes of RAM used by your program and the number of 
bytes available for data or additional program lines (Same as in BASIC) . 

LOCATING AND CHANGING TEXT 

EZEDIT provides two commands to help you locate and change ta�t within one 
or more program lines without listing or retyping them. 

LOCATE "text" 
LOCATE n-m "text" 
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Prints program lines containing the set of characters you specify in quotes. 
LOCATE n-m restricts the search for "text" to program lines n through m, 
inclusive. If you do not specify a range of lines, searches all lines of 
your program for "te..�t". Blank spaces within the quoted text string are 
meaningful, so be sure the spacing in "text" is the same as in the string you 
are trying to locate. 

LOCATE "SHOW" - prints all lines in your program that contain the text 
string "SHOW". 

LOCATE 50-120 "SO'' - prints all lines between lines 50 and 120 that contain 
the number 50. 

Certain words are "reserved, " that is, they have special meaning to BASIC. 
(For _example, PRINT, GOTO, COLOR) To conserve memory space and to make 
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programs run faster, these words are stored and used by BASI C as numbers, 
rather than as strings of characters. To you it looks like PRINT, but to 
BASIC it's a number, such as 128. Therefore, to locate a string containing 
a reserved word, you must refer to that number. You do this indirectly by 
typing a TAB character immediately before the reserved word in "text11• The 
TAB character appeas on your screen as a square containing a plus sign ( + ) . 

LOCATE II + GOTO" prints all lines in your program which contain the program 
instruction GOTO. 

A complete list of BASIC reserved words is given in RESERVED WORDS at the 
end of this document. 

SUBSTITUTE "newte.."Ct" FOR "oldtext" 
SUBSTITUTE n "newtext" FOR "oldtext" 
SUBSTITUTE n-m "newtext" FOR 11oldtext" 

Changes the set of characters you specify in quotes as "oldtext" to the 
characters you enter in quotes as "newtext". SUBSTITUTE n changes the given 
text string in program line n only. SUBSTITUTE n-m changes text in only 
program lines n through m, inclusive. Blank spaces are significant in the 
quoted text string, so be sure the spacing in "oldtext" is the same as in 
the program line(s) you want to change. Also note that EZEDIT changes only 
the first occurrence of any string in a single program line. Therefore, if 
a text string is repeated within a single line, you will have to repeat the 
SUBSTITUTE command to change the second occurrence. 

SUBSTITUTE "AB C" FOR "DEF" - changes the first occurrence of "DEF" to "AB C" 
in all lines of your program which contain the 
string "DEF". 

SUBSTITUTE 50 "AB" FOR 11CD" - change the first occurrence of "CD" to "AB" in 
program line 50 only. 

SUBSTITUTE 50-90 "AB" FOR "CD" - changes the first occurrence of "CD" to "AB" 
in program lines 50-90, inclusive. 

�ertain words are "reserved," that is, they have special meaning to BASIC. 
(For example, PRINT, GOTO, COLOR) To conserve memory space and to make 
programs run faster, these words are stored and used by BASIC as numbers, 
rather than as strings of characters. To you it looks like PRINT, but to 
BASIC it's a number, such as 128. Therefore, to change a string containing 
a reserved word, you must refer to that number. You do this indirectly by 
typing a TAB character immediately before the reserved word in the quoted 
text string. The TAB character appears on your screen as a square containing 
a plus sign ( + ) . 

For example, suppose you misspelled one of the reserved words in one of your 
program lines: 

120 PRNT "HI THERE" 

You would correct the spelling of PRINT by entering: 

SUBSTITUTE 120 " PRINT" FOR "PRNT" 

Copyright 1980, Micro Video Corporation 



.. 

Note that the TAB character is required in "newtext" but is not used in 
"oldtext" in this case. You change it as you would change a text string 
that does not contain a reserved word. 
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Now, suppose you typed "GOTO" in a section of your program (say, lines 120-350), 
but you really meant "GOSUB". To make that change, you would type: 

SUBSTITUTE 120-350 " GOSUB" FOR " GOTO" 

The TAB character is required in both the "oldtext" and "newtext" strings. 
If it is omitted from "oldtext", SUBSTITUTE will not find a matching string 
and will print an error message. If the TAB character is omitted from 
"newtext", the c�ange will be recorded incorrectly, and a syntax error will 
result when you try to run the program. The line, when listed, will appear 
to be syntactically correct, however. 

A complete list of BASIC reserved words is given in RESERVED \>lORDS at the 
end of this document. 

SPECIAL CHARACTERS 

The "CONTROL/" characters listed below are typed by holding down the CONTROL 
key and striking the indicated letter simultaneously. 

PERIOD (. ) 

CONTROL/C 

CONTROL/S 

Digits 1-9 

CONTROL/Q 

is used to abbreviate command words. 

is used to halt a LIST command and return to 
EZEDIT command level. 

temporarily freezes display from a LIST or 
LOCATE command after it finishes the line 
printing when the CO�!ROL/S is typed. 

are used after a CONTROL/S to continue display, 
but only for a specified number of lines. 
For example, CONTROL/S followed by a "3" lists 
3 more program lines. If you then type a "2", 
2 more lines are listed, and so on. 

is used after a CONTROL/S or digits 1-9 to 
continue listing in a normal fashion. The 
listing begins with the program line which 
follows the last line displayed. 
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BASIC RESERVED WORDS 

ABS FN NOT SGN 
.tu"'D FOR NULL SIN 
ASC FRE ON SOUND 
ATN GO SUB OR SPC 
CHR$ GOTO OUTPUT SQR 
CLEAR IF PEEK STEP 
CLOAD INP PLOT STOP 
CLS INPUT POKE STR$ 
COLOR INSTR$ POS TAB 
CONT INT POT TAN 
cos JOY PRINT THEN 
CSAVE LEFT$ READ TO 
DATA L&.'l REM TONE 
DEF LET RESTORE USR 
DIM LIST RETURN VAL 
DUMMY LOG REWIND WAIT 
&'TO ·MID$ RIGHT$ WINDOW 
EXP NEW RND 
FIRE NEXT RUN 

and the arithmetic operators: 

· +,. -, *, /, = 
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MICRO �� VIDEQM 
P . O .  Box 7357 

204 E. Washington St. 
Ann Arbor, MI 48 107 

(3 13) 996 - 0626 

Mic r o s o f t  8K F a s t  Grap h i c s  BAS I C  

U s e r  Guide Updat e  

Micro s o f t  8 K  F a s t  Grap h i c s  BAS I C  i s  an upwa rd comp a t i b l e  v e r s i o n  o f  
I n t e ra c t  Leve l I I  BAS I C  that  p rovide s extended grap h i c s  cap a b i l i t i e s . 
I t  i s  recommended f o r  deve l opme nt  o f • f a s t-ac t ion  game s , anima t i o n s , 
o r  spec i a l  e f f e c t s  p reviou s l y  imp o s s i b l e  w i t h in the BAS I C  l anguage . 

The p rogram i s  c a l l e d  " 8K BAS I C "  becau s e  i s  occup i e s  8K o f  your  comp ut e r ' s 
RAM .  You mu s t , o f  cour s e , have a t  l e a s t  1 6K R&� o n  y our machine t o  
u s e  F a s t  G rap h i c s  BAS I C . The remaining 8K o f  RAM i s  u s e d  f o r  s t o r i ng 
your BAS I C  p rog ram and d a t a  and f o r  contro l l ing t he s c re e n  d i s p lay . 
The ava i l ab l e  R&� f o r  p rog ramming i s  t he s ame a s  i n  Leve l I I  BAS I C . 

The b e ne f i t s  o f  thi s BAS I C  inc l ude : 

1 .  Fa s t e r  g raph i c s  d i s p l ay s  

2 .  S imp l e r  p ro g ramming -- many FOR�NEXT l oo p s  f o r  d i s p l ay 
gene rat ion  can b e  e l imina t e d  ent i r e l y  

3 .  Sma l l e r  p ro g rams -- prog rams can be  wri t t en  u s ing f ewe r 
s t a t emen t s  and the re f o r e  consume l e s s  RAM 

4 .  Comp a t i b i l i ty wi th  Leve l I I  BAS 7 C  -- your p r e s ent  Leve l I I  
p rog rams c an run " a s  i s "  i n  8K G rap h i c s  BAS I C  

5 .  C omp a t ib i l i ty w i t h  EZEDIT -- you r � � u s e  your  p re s e n t  EZEDI T  
p rog ram e d i t o r  t o  mo d i fy p rograms wr i t ten  in  Grap h i c s  BAS I C  
o r  Leve l I I  BAS IC .  

6 .  New d e f au l t  c o l o r  s e t t ings ( b l ack  background , ye l l ow 
s t a t ement s ,  and wh i te l inenumb e r s ) p rovide a d i sp l ay t ha t  
i s  e a s i e r  t o  read . 

OPERATION 

Load t he run your  F a s t G r aph ics  BAS I C  t ape and p rograms in the s ame 
manne r  as you  do p r e s ent l y . 

8K G raph i c s  BAS I C  d i f f e r s  f rom Leve l I I  BAS I C  in  two way s : 

1 .  P EEKs and POKEs a r e  automa t i ca l l y enab l e d  ''hen the  p rogram l o a d s . 
You no l onge r need  to  e n t e r  the POKE i n i t i a l i z a t i o n  POKE 1 9 2 1 5 , 2 5 
t o  u s e  PEEK and POKE s t a t eme n t s  in  your p rog rams . 

2 .  The PLOT s t a t eme n t  has been ext ended t o  p rovide g r e a t e r  grap h i c s  
capab i l i t i e s , a s  d e s c r i b e d  o n  the f o l l owing page . 
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The E x t ended PLOT S t a t ement 

The PLOT s t a t eme nt now a l l ows the use  of 5 p a rame t e r s , r a t h e r  t han 
the s tandard 3 a l l owed in Leve l II BAS I C . The ext ended f o rm of the  
PLOT c ommand i s : 

PLOT x , y , c , xl en , y l en 

The s t a t ement draws a rec t ang l e  in c o l o r  "c"  with  the l owe r l e f t  c o rn e r  
at  s creen  p o s i t ion "x , y " , a ho r i z o n t a l  l ength o f  "x l en" p ixe l s , and 
a v e r t i c a l  he ight  o f  " y l en "  p ixe l s .  A s ing l e  PLOT s t a t eme nt c an 
p r o duce a r e c t ang l e  o f  any s i z e , a s ing l e  po int , a ho r i z on t a l l ine , 
o r  a v e r t ica l l ine on t he sc reen . I t  p ro duc e s  grap h i c s  quickly  b y  
invoking a ROM subrout ine , rathe r than t h e  s l owe r , p o in t -by-p o int  
deve l o pment of  an image th rough a s e r i e s  o f  BAS I C  s t a t emen t s .  

Fo r examp l e , t ry the f o l lowing PLOT s t a tement in d i r e c t  mode : 

PLOT 2 5 , 3 0 , 1 , 70 , 40 

I s n ' t t ha t  f un ? ? 

Samp l e  P rogram 

The samp l e  p rog ram on the f o l l owing page i l lus t r a t e s  s ev e r a l  u s e s  
o f  t h e  PLOT command t o  p ro duce l a rge c o l o r  s quar e s , g r i d s , t r i ang l e s , 
s t r i pe s , and random c o l o r  p a t t e rns . E n t e r  t h i s  p rog ram o r  a p o r t ion 
the reo f into your compu t e r  t o  see s ome of  the e f f e c t s  tha t c an b e  
achi eved w i t h  your new F a s t G raphics  BAS I C . 

The PLOT s t a t emen t  can a l so be  used  t o  p ro duce ove r s i z e d  l e t t e r ing 
and f a s t  g raphics  o f  vary i ng shapes  and s i z e s . Exp e r imen t  with  your 
own id e a s  and d i s cove r the j oy s  of  p ro duc ing g rap h i c s  t h rough BAS I C ! 
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5 REM - DEMO PRO GRAM FOR THE 

Sample P rogram 

6 REM - M I CROSOFT 8K GRAPHICS BAS I C  

7 REM - B't 

8 REM - M I CRO V I DEO CORP . 

9 REM - ANN ARBOR , M I  

1 0  CLS 

20 COLOR 0 , 1 , 7 , 3  

30 REM - TWO LARGE SQUARES 

35 P�OT 7 , 7 , 3 , 96 , 66 

40 PLOT 1 0 , 1 0 , 1 , 90 , 60 

45 GOSUB 100G 

50 REM - A  GRID 

60 FOR Y= 1 0  TO 70 STEP 18 
7 0  P LOT 1 0 , Y , 2 , 90 , 1 

80 � ID<T 
90 FOR X= 1 0  T O  1 1 0  STEP 1 0  

1 0 0  PLOT X , 1 0 , 2 , 1 , S0 

1 1 0  NC<T 
120 GOSUB 1 0 0 0  

1 3 0  REM - A  TR I ANGLE 

H0 L= 1 
150 FOR Y=70 TO 1 0  STEP - 1  

l S a  PLOT ! 0 , Y , 3 , L , 1  

1 7 0  L=L.;.. l :  NEXT 
1 8 0  GOSi.JB 1 oJ 0 0  

2 4 0  REM - SOME STR I�ES 
245 C = 0  

250 CLS 
258 FOR Y=5 TO 72 
252 I:=C+ l  
270 PLOT l , Y , C , l 1 7 , 1 

280 f'IC<T 
:9'"J ,;osuE 1 8�J0 
300 REM -A STAR 

3 1 0  CLS : C C L O R  0 , 4 , 3 , 2  
320 FOR C= l TO 2 

325 XS=59 

326 XL= l 

330 F O R  Y=70 TO 30 STEP - 1  

340 ><S=XS - 1  

350 XL=�<L+2 

360 PLOT XS . Y , C , XL , l 

370 NE�<T 

380 XS= L8 

390 )<L=83 

400 FOR Y=60 TO 20 STEP - 1  
4 1 0  PLOT XS , Y , C , XL , 1 

420 XS=XS+ 1 

430 XL= X L - 2  

440 NC<T 

5�0 i'tEXT 
5 1 0  GOSi.JB 1 0 00 

600 R.Er1 - RANDOM SQUARES 
6 1 0  CLS 

COLCR 0 , 5 , 6 , 7  

6 15 FOR Q= 1 TO 1 5 0  

6 2 0  Y=S+ INT C S5•RND C 1 ) )  

630 X=5+ INT C 80 •RND C 1 ) )  
548 C = 1 + I NT C 3 •RND C 1 ) )  

550 XL=2+ Ii'!T C 1 5�RND C 1 ) )  

670 YL= l + I N T C ! S•RND C l ) )  

680 P LOT X . Y , C , XL , YL 

690 ��E<T 

780 GOSUE 1 0 0 0  

999 GOTO l �J  
· 1000 REM - A  PAUSE LOOP 

1 0 1 0 FOR Q= l T O  Sa0 

1 9 3 �  RETUR!'t 
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P . O .  Box 7357 

204 E. Washington St. 
Ann Arbor, MI 48107 

(3 13) 996 - 0626 

Mic ro Vi deo D i s a s s emb l e r  

Program I n s t ruc t ions  

The  M i c ro V i de o  D i s a s s emb l e r  is  a t o o l  for  the  a dvanc e d  p ro g ramme r 
that  a l l ows you t o  proc e s s  mach ine c o de a t  any l o c a t i o n  i n  RAM o r  
ROM and d i s p l ay t h e  e qu iva l e n t  a s s emb ly l anguage mnemo n i c s and o p e rands  
on the TV s c r ee n .  I t  a s s ume s a n  advan c e d  know l edge o f  p ro g ramming 
and is  n o t  int ended t o  t e ac h  mach ine c o de o r  a s s emb ly l anguage p ro g ramming . 

LOAD ING THE PROGRAM : I n s e r t  the  p rog ram c a s s e t t e i n t o  the t ap e  d e ck , 
dep r e s s  the RESET b u t ton , depre s s  the " L "  key , rewind the  t ape  i f  
ne c e s s a ry , then dep r e s s  the READ c a s s e t t e  b u t ton  t o  l oa d  the p rog ram 
into  the comp u t e r .  

RUNN ING THE PROGRAM : The c omp u t e r  asks  you f o r  the addre s s  o f  the 
f i r s t  ins t ru c t i o n  t o  b e  d i s a s s emb l e d . Enter tha t hexadec ima l a d d r e s s , 
making c e r t a in i t  i s  the s t art  o f  an " i n s t ru c t i o n  boundary " . S i nce  
8080  i n s t ruc t ions  have  va r i a b l e  l ength s--1 t o  3 by t e s-- i f  you s t a r t  
i n  mid-ins t ruc t i o n , t h e  d i s a s s emb l e d  mnemoni c s  and o p e rands wi l l  n o t  
re f l e c t  t h e  a c t u a l code  ( and p robab ly won ' t  make much s e n s e ! )  

For s t art ing addre s s e s  t o  decode ROM s ub rou t ine s , c o n s u l t  M i c r o  V i de o ' s  
Guide to  ROM S ub r ou t i ne s .  

To d i s a s s emb l e  a p rog ram , l o a d  the f r e e - s t and ing mac h ine code  into  
the  c omp u t e r  b e f o r e  you l o a d  the  D i s a s s emb l e r , u s ing the  RESET-"L"  
s e qu e nc e . F o r  accurate  d i s a s s emb l y , you  wi l l  � e e d  t o  know the s t a r t ing 
addre s s  of your p ro gram . 

Given the s t a r t ing addre s s  o f  an ins t ruc t i on , the comp u t e r  d i s p l ay s  
a f u l l s c r e e n  ( p age ) o f  i n s t ru c t ions a n d  then pause s .  E a c h  l ine c o n t a i n s  
one i n s t ruc t i on o n l y . You c a n  e nt e r  any o f  the f o l l owing charac t e r s  
t o  con t ro l the d i s p l ay :  

p - To d i s p l ay ano the r f u l l "page"  o f  ins t ruc t i o n s  

L - To d i s p l ay i n s t ruct ions one l i ne a t  a t ime 

c To d i s p l ay i n s t ru c t ions cont inuo u s ly 

s To s t op a f u l l  page ( P )  o r  c on t i nuous ( c ) d i s p lay  

E To e x i t  f rom d i sp l ay mo de and g ive ano t h e r  addre s s  

Cop y r ight 1 9 8 0 , M i c ro V i d e o  Co rpo rat ion 
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NOTE S : 

1 .  I l l e g a l  op-c o d e s  a re d i s p l ay e d  a s  a s t e r i sk s  ( * ) . I f  i l l eg a l  op-c o d e s  
app e a r , y o u  may b e  a t t emp t ing t o  d i s a s s emb l e  s t o re d  d a t a  r a t h e r  
than i ns t ru c t i on s , o r  t h e  s t a r t ing addre s s  you gave may no t b e  
o n  an " in s t ru c t i on boundary " . 

2 .  The D i s a s s emb l e r  l o a d s  i n t o  two b l ocks o f  RAM : 4C00-4C 1 0  and 
6000-6 9 3 0  hexadecima l .  It can d i s a s s emb l e  i t s e l f . 

3 .  Al l cons t an t s  and a dd r e s s e s  a re d i s p l ay e d  i n  ye l l ow .  The op-c o d e s  
and re g i s t e r  r e f e re nc e s  app e a r  i n  wh i t e . 

4 .  The D i s a s s emb l e r  can b e  u s e d  t o  " do ub l e-check " machine  code  wr i t t en 
wi t h  the  Micro  V i d e o  MONITOR p rog ram . I t  i s  t h u s  u s e f u l  a s  a 
debugging t o o l f o r  your own p rograms . Fo l l ow t he i n s t ru c t i o n s  
g iven i n  "RUN NING THE PROGRAM" t o  u s e  the  D i s a s s emb l e r  f o r  t h i s  
purp o s e . 

5 .  A l i s t  o f  s ugge s t e d  8080 p r og ramming r e f e renc e s  i s  c o n t a ined  i n  
t h e  G u i d e  t o  ROM S u b r o u t i ne s . 
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G r .1pl d c s  O c.: v c l opmr. n t  IJ J  t h  M.1 c l1 i n c C o d e  

C r .1 p h 'i c s f o r p r o g r :J m s  a r e  c c n e r ;"l t c d  v i. th t h e  MON ITOR i n  t •..;o 'W :J y s . A b l o ck c .1 n  

u c  d r .1 1Jn a t  � n y l o c. 1 t i o n  o n  t h e  s c r e e n  i n  .1 ny s i z e  a n d  c o l o r b y  c :1 l l i n g t h e  ROH 
s u b r o u t i n e  R F 1 LL .  Th i s  i s  u s e f u l  f o r f u L l  o r  p a r t i a l  s c r e e n  'W i p e s  o r to d r aw 
a b a ck g r o u n d  r e c t a n � l e � c ry qu i ck l y . 

The s e c o n d me t h o d  o f  g e n e r a t i n g  g r a p h i c s  u s e s a no th e r  ROH s u b r o u t i n e , RP LOT . 
R P LOT t ak e s  a p i c t u r e  o r  p a t t e r n y o u  h .1 v e s t o r e d i n  m e m o ry a n d  o u t p u t s  i t  t o  
t h e  s c r e e n .  ,. ' � I . . '· .. . 

RFILL 

Th e  ROH s ub r o u t i n e  RF ILL i s  l o c a t e d  a t05 A2R . � e n  c a l l e d , i t  p r o d u c e s  a 

r �c t a n g l e  on the s c r e e n  i n  t h e  c o l o r  a n d  s i z e  y o u  s p e c i fy ,  a t  t h e  l o c a t i o n  y o u  
s p e c i f y .  

T o  u s e  RFILL , y o u  mu s t  f i r s t s e t  up a c o n t r o l t a b l e  s o me�Jh e r e  i n  memo r y  th a t  

c on t a i n s t h e  p a r a m e t e r s  o f  the b l ock t o  b e  o u t p u t ( s i z e � c o l o r ,  c o o rd i n a t e s ) . 
F o r  ex a mp l e , t o  p u t a n  8 x 8  p ix e l  s qu a r e  in th e u p p e r  l e f tha n d c o rn e r  o f  t h e  
s c r e e n , d e f i n e  th e f o l l o w i n g  t a b l e  u s i n g  th e  HON�TOR S U B S T ITUTE c o �� a n d : 

Lo c a t i o n 

5 8 1 0  
5 8 1 1  
5 8 1 2  

5 8 13 

5 8 1 4  

Val u e  

0 8  
0 8  
0 1  

O A  

O A  

D e f in e s : 

v e r t ic a l  s i z e  in p ix e l s  
h o r i z o n t a l  s i z e i n  p ix e l s  
c o l o r ( o..:.3 ) 
v e r t i c a l  s c r e en c o o r d i n a t e 
ho rizon tal s c r e e n  c o o r dina t e 

Th e  s t a r t i n g  m emo ry l o c a t i o n  o f  th i s  t a b l e is a rb i t r a ry . I t  may b e  p l a c e d  

anywh e r e  w i th i n th e m em o ry  y ou have d e f in e d  f o r  m a c h i n e  c o d e  s t o r a g e  w i th t h e  
B�I C  POKE s t a t em e n t s �  b u t  the t a b l e  l o c a ti on s mus e b e  co n t i gu o u s . 

Then � t o  d r �� th2 r e c �a n g l e o n  the s c r e en , c a l l  RFILL a nd the t ab l e  a s  s h own 
b e l ow : 

- . -- - - -- - -- · -

To e x e c u t e- th i s 

5 8 00 01 1 0  
5 8 0(+ A2 O S  
5 8 08 5 8 l 0 0  
5 8 0 C  0 0  0 0  

[ 5 8 1 0  0 8  O S  
5 8 1 4  OA f 0 0  

routin e ,  typ e 

5 8  
C 3  
00 
00 
01 
00 

the 

CD 
ca l l s  R FILL t o  00 

00 

00 OA ]-__ RFILL 
00 

c o n t r o l  

HONITOR c o mma n d  0fti�. 

u s e  t ab l e  a t  5 8 1 0  

t ab l e  
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i \ f.' LOT 

·. 

Th e T\ OH !:: u b r o u t i n c H P LOT i s  l o c n t c d  .J t  /� 9 7 H .  R P LOT a l 1 0� s y o u  t o  t a k e  
p i c t u r e s  s t o r e d i n  rn c rn o ry .J n d  d r :J �  t l J c m o n  t h e  s c :- c cn V e ry q u i c k l y .  T o  u s e  
RPLO T ,  y o u  mu s t d d L n e  a t .1 b l c  � i t h t h e  o u l p u t p a rame t � rs ( a s � i th H F I LL) 
a n d  s p e c i fy t h e  b i t  p <:! t t e r n o f  th e p i c t u r e s  to  b e  d r awn . 

D e f i n i ng �h e RP LOT � o n t r o l  T.1b l e  

U s e  th e MON ITOR S U B S T I TU T E.  c omma n d  t o  d e f i n e t h e  c o n t r o l  t a b l e .  A s  .,. i th the 
RFILL t a b l e � the l o c a t i o n  o f  t h e  s t a r t i n g b y t e  i s a rb i t r a ry �  b u t  th e t a b l e 
b � t e s m u s t  b e  c o n t i g u o u s . 

To p u t  a n  o x S  p i x e l p a t t e r n  i n  t h e  l o .,. e r r i gh th a n d  c o r n e r  o f  th e s c r e e n , 
de f in e  th e t ab l e  a s  f o l l o� s : 

L o c a t i o n  

5 8 1 0  

5 8 1 1  

5 8 1 2  

5 8 1 3  

5 8 1 4  

5 8 1 5 

5 8 1 6  

Va l u e  

2 0  

5 8  

0 8  

08 

03 

3 8  

5 8  

D e f i n i ng the R P LOT B i t  Pa t t e rn  

D e  f in e s :  

L S B  o f  b i t  p a t t e rn a d d r e s s  
HSB o f  b i t  p a t t e rn a d d r e s s  
v e r t i c a l s i z e  i n  p ix e l s  
h o r i z o n t a l  s iz e i n  p ix e l s  
c o l o r  ( 0-3 ) 
v e r t i c a l  s c r e en c o o r d i n a t e  
h o r i z o n t a l s c r e e n  c o o r d in a t e  

T'n e p i c tu r e  y o u  .,.a n t ·  t o  a p p e a r o n  th e ·s c r e en mu s t  b e  s t o r e d in m em o ry a s  a · 
b i t  p a t t e rn b e fo r e i t  c a n  b e  a c c e s s e d  by RPLOT. Th e s i mp l e s t  me tho d  o f  
d e f i n in g th e b i t  p a t t � rn i s  t o  d r a.,. the p i c tu r e o n  a p i e c e  o f  qu a d r i l l e  g r a p h  
p ap e r .  The fo l l o.,.ing ex ar-p l e  d e f i n e s t h e  b i t  p a t t e rn t o  o u t p u t  a sma l l  
d i amo n d  o n  the s c r e e n a c c o r d ing t o  th e p a r a m e t e r s d e f in e d  i n  t h e  c o n t r o l  t ab l e  

ab o v e .  
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S t a r t i nc � t  t h e  l e f t 1 no s t  c d c C! b f  t h e  p i c t u r e , d i v i d e  t h e  p i c t u r e  V1 · r t i c a l l y 
L n t o l 1 .1 1 f  l>y t c  i n c r c 1 ne n t "  ( 4  p i x e l s ) . F. a ch r, r o u p  o f  e i r,h t p i x e l s  t·. o r r c :: p o n d s 

t o  a :: i n r, l e  b y t e .  Th e f t r � t  p l x c l  in  e a ch h � l f  b y t e  h a s  a v a l u e  o [ 8 i f  
t u r n c.: d o n  • T h  c s c c o n d h .1 s a v .;  1 u e o f 4 , t h c. t h i r d a v il 1 u c o f 2 , <1 1 1  d t h e  
f o u r t h  a va l u e  o f  1 .  A d d  u p  t h e  l> i t s  t o  b e  t u r n e d o n  f o r  e a ch h a l ( b y t e  
a n d  c o n ve r t  t o h e x a d e c i ma l .  G r o u p  th e h a l f  b y t e s  t o e e th e r t o  f o rm f u l l 
by t e s  a n d  p l a c e t h a t v a l u e  i n  t h e  a p p r o p r i � t c  memo ry l o c a t i o n .  M e mo ry 
l o ca t i o n s  mu s t. · .b e c o n s e c u t i v e . Fo r- t h e  d i r uno n d  sh .J p e o n  t h e  p r e v i o u s p a g e , 
t h e  b i t  p a t t e r� � o u l d  b e d e f i n e d  a s  f o l l o� s : 

• 

5 8 20 1 8  
5 8 2 1  3 C  
5 8 2 2  7 E  
5 8 23 · FF 
5 8 24 FF 
5 8 2 5  7 E.  

.. 5 8 2 6  3 C  
5 8 2 7  1 8  

No t e  tha t �  in t.�is e x amp l e � t h e  p i c t u r e  t o  b e  d r a�� i s  o n ly o n e  b y t e  �i d e . 
You can , o f  c o u r s e  d r a �  l a r g e r g r a p h i c s i n  the s am e  � a y . I f  y o u r  p i c t u r e  e n d s  . 
in "mid-byt e " , a d d  z e r o s .

wh e r e  no b i t s a r e  turn e d  o n  t o  f o rm f u l l  b y t e s , 

a s  i l l u s t r a t e d  b e l a� .  

I 

� !+ I ;z. r � r  4 [ ;t L ! � I � 2 1  ·. 7- !  t 

i-
( r t � 4 \ l I I t I I I I l I I I I � 

- · I � l_j_J I . I I I l I ( 1 I l�oJfi]��%?1tlJ l l I I I I i -· I 
f I I I 

t� l I I I I t I I t t I � 
r �  l L l l  i I t ! L l l  I 

B e c a u s e  the a b o v e  p i c t u r e  i s  1 0  p i x e l s � i d e � ��o f u l l  b y t e s . a r e r e qu i r e d  t o  
p l a c e  i t  i n  werno ry .  Ze r o s  a r e  u s e d  f o r  t � o s e  b i t s t h a t  a r e  n o t  t u rned o n  

t o  f o rm f u l l  by t e s .  Th e  b i t  p a t t e r n  f o r  th i s  p i c t u r e  �a u l d b e : 
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5 8 2 0  1 E  0 0  
5 8 2 2  3 F  oo . 
5 8 2 4  7 F  8 0  
5 8 2 6  FF co 
5 8 2 8  FF co 
582A 7f 8 0 . 
5 8 2 C  3 F  0 0  
5 8 2 f.  lf. 0 0  

To d ra�o� this p i c tu r e  o n  t h e  s c r e e n �o� i th RPLOT , t h e  v<J. l u c  i n  l o c a t i o n  5 8 1 3  o f  
t h e  c o n t r o l t a b l e  ( h o r i � o n t a l  s i � c  i n  p ix e l s ) mu s t �c cha n g e d  f r om 0 8  t o  OA. 
Th e r e s t  of th e t a b l e  �o�o u l d  r ema i n  the s ame . 

Ex e c u t i ng RPLOT t o D r a �o�  t h e  P i c t u r e  o n  t h e  S c r e e n  

To d r a� t h e  d i a m o n d  p a t t e r n  i n  the f i r s t examp l e  o n  th e s c r e e n , u � e  the 
fo l l o �o� i ng c o d ing s e qu en c e : 

5 8 0 0  0 1  1 0  5 8  C D  
ca l l RPLOT a n d  t a b l e  " 5 8 1 0  5 8 0 4  9 7  0 4  C3 0 0  u s e  a t  

5 8 0 8  5 8J · 0 0  0 0  0 0  
5 8 0C 00 00 00 0 0  

{5 8 1 0  2 0  5 8  0 8  0 8  
,c on t r o l t ab l e  03 3 8  5 8  0 0  RP LOT 5 8 1 4-

5 8 1 C  0 0  0 0  oo. 00 
15 8 20 1 8  3 C  7 E  �� I b i t p a t t e rn o f  p i c ture t o  b e  

5 8 2 4  FF 7 E  3 C  d r aw� �i th RPLOT 

To exec u t e  t h i s  s e qu e nc e y o u  �aul d typ e the MONITOR c o mmand ;B.j:)•j•] . 

G raph i. c s  'Mo t i o n  

Th e  fo l l o�ing t ex t  a n d  examp l e  d e s c r i b e  the fa s t e s t  �o�ay t o  m o v e  g r a p h ics 

on the- s cre e n .  

Loca t e d a t  5 C C4H i s  a r o u t ine u s ed t o  m o v e  p i c tu r e s  s t o r e d  i n  memo ry t o  
the s c r e en . Th i s  r o u t i n e  i s  u s e d  i n  t h e  BOMB S  AWAY ! p r o g ram t o  d r a� the 
p l ane. f in al exp l o s i on � a n d  d o o r  and m i s s i l e  on top o f  th e d a m  o n  the s c r e e n . 

B e f o r e  ex e cu t i on o f  t h i s  r ou t in e � a c o n t r o l  t ab l e  mu s t  b e  e n t e r e d  in memo ry .  
For ex amp l e �  t h e  t a b l e  f o r  d r awing t h e  a i rp l an e b e g i n s  a t  5 C 7 4H .  Th i s  t a b l e  
sp e c i f i e s = 

5C7 4> . 
SC1S Ad d r e s s  of f � r s t by t e  in t o p  l i n e  o f  p i c tur e 

5C7 6 V e r t i c a l  s i z e  in p ix e ls 
5C77 H o r i z o n t a l  s iz e in p ix e l s  
5 C 7 8  Emp ty 
5 C 7 9  Ve r t i c a l  s c r e e n  l o c a t i on 

5 C7� H o r i z o n t a l  s cr e e n  l o c a t i o n  
5C7D · Mu s t: b e  1 

� 
I 



HO!i i TO R  Co d e  

,1 0 3 E  5 5  3 2  OE 
4 3  0 1  01 0 4  • 

CD F6 . 07 3 ?:  

00 3 2  OE· 43 

3A 13 · 4A D6  
1 F  3 2  1 3  4 A  

3 2  1 E  4A F E  
O E C 2  1 0  4 A  

C 9  

4 A 4 0  3 E  E7 3 2  ' 13  

4A 32 1E 4A 
3 E 0 1 - 3 2 8 7  

4A 3 E  22 3 2  
8 D  4A C3 1 0  
4A 

4A6 0  CD · sa 4A 3 A  

8 7  4 A  3 C  3 2  

8 7  4A 3 A  8 D  

4 A  3 D  3 2  8 0  
4 A  . C9 

4A8 0 21 AB 
7 4  5 C  
o 6 · 22 
21 2 2  

5 B  2 2  
2 1  0 1  
7 6  S G  
1A 2 2 . 

7 9  SC CD C4 

SC C9 

5780 21 1 8  56 22 

7 4  sc 21 07 

0 9  22 7 6  sc 
21 13 3 0  2 2  

7 9  5C CD C O  
sc 21 0 4  5 5  

22 7 4  sc 2 1  

O B  _ OE 22 7 6  

SC 2 1  1 1  2E 
22 79 5 C  CD 
co sc 21 5 4  
5 3  2 2  74 sc 
21 1 3  1 8  22 

. . . _ _  . .  7 6  5C 21 OD 

29 11 7 9  5 C  

CD CO 5 C  2 1  
AB 5 �  22 74 
S C  2 1  lB 2 1  
2 2  76 sc 21 
09 25 22 7 9  

5 C  CD C O  5 C  

21 20 5 3  2 Z  

7 4  s c  2 1  23 
2B 22 7 6  SC 

21 05 2 0  22 
79 5 C  CD CO 
5 C  CD FO 5 7  
CD 1 0  5 9  C9 
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I 
I 
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I 
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5 7 FO 0 1  0 1  0 1  

C 9  

0 1  0 8  5 8  

9 7  04 C 9  
5 8  

C D  

5 800 

5 8 1 0 

5 8 20 

F6 0 7  

CD 

0 7  OA 70 

01 2 6  

CD 

1 C  

0 1  1 8  5 8 
9 7  0 4 C 9  
2 4  5 8  1 D  08 

73 03 

C3 

2F 
6 0  

co c o  
SE 
c o  c o  

E O  EO E O  E O  

F O  FO F O  FO 

FS F8 F8 F 8  

FC FC FC F C  

FE FE F E  F E  
FF F F  FF FF 

5 8 48 01 0 2  

58 4C C3 D O  
5 8 5 0  C 3  8 0  

F F  

5 9  00 
5 7 . 0 0  

5 8 5 4  C 3  C O  

r: ·�,s ''.> 7 4 5 E  
0 1  3 8  

. .  'rr' l F  FF 

SD 0 0 . , 
1 4  1 8 
3 D  

7 F  F:t: . 
. ') ). ' FF FF FF FF 

. . .  ,,, ( , FF FF 7 F FF' 

t:: )1 ' ,( lF FF 03 FF 

� �  1 8  00 7 6  0 0  
.� ._.-l ·f AC 8 0  F3 04 

· --"n'- AC 80 76 00 
' • :-7 '- 1 8  00 00 00 

.-:- •,"·� 9 0  5 9  OD 0 5  

03" 3 F  3 6  0 0  

1E 02 0 1  2 F  
lD · 00 00 00 

5 8 9 0  01 98 58 CD 

A2 05 C9 00 
. - �.: _ _  . .  _ 0 1  . O C  00 4D 

13 00 00 0 0  
5 8AO CD F O  5 9  CD 

AO 5 9  C 9  00 

C3 40 4A CD 

DO 58 3 A CF 

58 FE 02 CC 

EO · 58 CD C4 

5 C  3A 7A 5 C  
3D 3 D  3 2 7A 
5 C  FE 7 1  CO 

CJ AO 5 8  00 
00 00 0 0  0 0 

00 00 0 0 00 

58DO 3 A  F 7  SF FE 

I 
I · J 
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0 2  CO 3 2  CF 
58 3A 7A S C  
3 2 CE 5 8  C9 

5 8 EO 3 A  79 5 C  3D 

32 79 SC FE 
00 CO 3E 0 1  
3 2  7 9  S C  3 A  

7 4  SC C 6 40 
32 74 5 C  FE 
01 C O  3E OA 
32 74 5C J E  

0 0  3 2.  CF 5 8  

C9 

5 9 1 0  21 1 4  40 22 
74 5 C  2 1  23 
3 0  22 76 5 C  

C D  C O  S C  C 9  

5 9 20 L� E F  S F  2 2  

CA 5 8  7 C .  AD 
EB CD 7 1  5 9  

6 F  2 2  C C  5 8  
CD 4 0  5 9  FE 

1 1  D2 3 0  5 9  

3 2.  7 9  5 C  C 9  

5 9 40 E5 DS 2 A  CA 

5 8  EB 2A C C  

5 8  7 C  1 7  7 B  

1 7  AD 6 F  7B 

17 · 7A 1 7 ·  AC 

67 7A 17 1 7  

E6 0 1  A3 S F  

7D 1 7  AB 5 F  
7D 1 7  7 C  1 7  
AA 5 7  43 2 2  
C C  5 8  EB 2 2  

C A  5 8  D l  E l  
C 9  21 0 0  0 0  

D S  E 5  0 6  0 8  

2 9  1 7  D 2  8 1  

· - · . .. 5 9  1 9  C E  00 -

0 5  C2 7 8  5 9  
C 1  D l  C 9  

5 9 9 0  2. 0  FS 2 0  2 0  
F8 20 20 20 
20 20 20 20 
20 

5 9 AO 21 0 1  S A  2 2  

7 4  5 C  2 1  OB 
1 4  22 76 5 C  

3 E  ED 3 2  7 A  
5 C  CD 2 0  5 9  
3 A  7 9  5 C C 6  

0 3  3 2  7 9 s c  
9 7  3 2  C F  5 8  



C 9  

5 9 D O  0£ 0 1  1 1 4 2  

1!,"\ 22  CD CA 7 F  

0 1  0 0  0 3  CD 

BB 7F OE 01 

1 1  4 2  2 6  CD 

CA 7F C9 . 

5 9 FO 3 E  1 0  3 2  7 4  
5 C  C D  C 4  5 C  
3 E  0 1  3 2  7 4  
S C  C9 

5 C 7 4  0 1  SA . OB 1 4  

00 1 3  C9 00 

0 0  0 1  00 0 0 

5 CCO CD FO 5 7  00 

2 1  7B 5 C  1 1  
7 4  5 C  C D  . 9 3  

5D 21 EF SF 
7E BE C A  D 1  
SC EB 4 E  23 
46 C5 23 7 E  
3 2  7 1  5C 23 
46 23 23 5 E  

2 3  56 7 A  E 6  
0 3  2 1  4F 5 D  

FE 0 0  CA 0 4  

� 5D 21 44 S D  
FE 0 1  CA 0 4  
S D  2 1  3 6  S D  
F E  O Z  CA 0 4  
5 D  21 2A S D  
2 2  2 8  5 D  C 6  

03  • 8 0  E 6  FC 

OF OF 32 7 0  

S C  3 2  6F 5 C  

D6 20 2F 3 C  

. 6F 2 6  0 0  22 
72 5C C D  7 9  
5 0  Dl 01 0 0  
00 1 A  13. . C3 
2A 5 0  OF OF 
FS E 6  3 F  4F -

Fl E 6 CO C3 
4D SD 0 7  0 7  

07 0 7  F5 E 6  
O F  4F F l  E6 

FO CJ 4D 5D 
0 7  0 7 FS E6 
03 4F ?1 E6 
FC BO 41·  77 
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3A 71 S C  3 D  
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S E  21 1 0  5 B  
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O A  0 6  22 76  
sc 21 . 1 9  1 2  
2 2  7 9 5 C  CD 
5 0  SE 2 1  13 

S B  2 2  7 4  S C  

2 1  O A  0 4  22 

7 6  sc 21 1 (}  

1 2  22 7 9  5c · 

CD 40 5E 21 

1 5  5B 22 74 
SC 21 O A  04 

22 7 6  s c  21 
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S C  CD 40 SE 
21 1 7  5B 2 2  
7 4  5 C  21 OA 
O S 22 7 6  5 C  
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7 9  5C C D  4.0 
SE 2 1  1 9  5B 
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s c  21 1 9  1 0  . 
22 79 5C CD 
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0 1  
0 7  
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CD C 4  5 C  0 1  
0 1  3 0  CD F6  
0 7  C9 0 0  00 
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5E60  0 1  
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S E  CD 
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VECTOR GRAPHICS SUBROUTINES 

U s e r  G u i d e  

Ve c t o r  Grap h i c s  i s  a s e t  o f  three  machine  l anguage s ub r o u t i n e s  de s i gn e d  
spe c i f ic a l l y  f o r  u s e  w i t h  t h e  I n t e rac t .  The s ubrou t i n e s  are  p a r t i c u l a r ly 
u s e f u l  f o r  f as t  g raph ic s d i s p lay s--they a l l ow y o u  t o  d r aw ve ry f a s t  l i n e s  
g i ven t h e  c o o rd ina t e s  o f  t h e  end-p o i n t s o f  t h e  l ine , o r  t r i ang l e s  i n  any 
o r i e n t a t i o n  o f  any s i z e , g i ven the  v e r t ic e s . The s e  r ou t i ne s  can b e  c a l l e d  
wi th the U S R  c omman d  f rom Micro s o f t  8 K  F a s t Grap h i c s  BAS I C  ( o r t h e  o l de r ,  
Leve l I I  B AS I C )  o r  f rom 8080 mach ine c o de e n t e r e d  w i t h  the  M i c r o  V i d e o  
MONITOR . A l though t h e  ave rage u s e r  wi l l  no t · ne e d  t o  e xamine t h e  s u b ro u t ine s 
thems e l ve s , the  mo r e  a dvanced  p rogramme r may b e  i n t e re s t e d  i n  d i s a s s emb l i ng 
t h i s  c o de u s ing the M i c r o  V i deo D i s a s s emb l e r .  

LOAD ING THE SUBROUTINES 

Your Ve c t o r  Grap h i c s  t apa c o n t a i n s  two d i f f e re n t  f i l e s :  

1 .  G raph i c s  S ubrout ine s mac h i ne c ode  ( 1  c o p y )  

2 .  BAS I C  Demons t ra t ion P rog ram ( 2  c o p i e s )  

To u s e  the s e  s u b r o u t i ne s , f o l low t h i s  s e quence o f  o p e ra t ions : 

1 .  Load . BAS I C  by depre s s ing RESET , p r e s s i ng "L" , re1..rind ing t he 
t ap e  i f  nec e s s a ry , then depre s s ing the READ c a s s e t t e b u t t on 
t o  l o a d  the BAS IC i n t e rp r e t e r . 

2 .  Load the G raph i c s  S ub rout ine s ( f i r s t  f i l e on t ap e )  u s ing the 
RESET / " L " / Rewi nd / Read s e quenc e . 

3 .  Load� o r  ent e r  your BAS IC p rog ram i n  the u s ua l manne r .  B e f o r e  
key i ng i n  a new p rog ram , r emembe r t o  t y p e  NEW . Ntw doe s no t 
a f f e c t  the G raph i c s S ub r ou t i ne s . I f  y o u  a r e  l o a d i ng the BAS IC 
demon s t ra t i o n  p rog ram inc l uded w i t h the G rap h i c s  Subrout ine s , 
u s e  the RESET / "L "  s e quence , b u t  do no t rewind your t ap e . 

US ING THE SUBROUTINES 

i 
The G r a p h i c s  Sub r o u t i n e s  r e s ide  in l o c a t ions  5E00-5EF3 ( hex ) , and a da t a  
b l ock o c c up i e s  l o c a t i on s  5EF4-5EFE . T h i s  RAM i s  a t  t h e  end  o f  t h e  BAS I C  
p rog ramming area , s o  make , s ure that your  BAS IC p rog ram d o e s  not become 
so l on� t h a t  it ove rwr i t e s  and d e s t roys the s u b r o u t ine c o d e . 

---
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To ca l l  the  s ub rout ine s f rom BAS I C , you mu s t  s e t  the addre s s  o f  the de s ired 
sub ro u t ine in two l oc a t ions by enter ing two POKE s t a t emen t s  p r ior t o  the 
A=USR ( O )  s t a t emen t that  c a l l s  the sub ro u t ine f rom the BAS I C  p r o g ram . Th is 
addre s s  is p oked into l o c a t ions 1 9 4 7 4  and 1 9 4 7 3 . 

The c a l l ing p a rame t e r s  f o r  the s ub rout ines are  a l s o p a s s e d  t o  mach ine c ode 
by POKE s t a t emen t s  in BAS I C .  You can a l s o s e t  the p a rame t e r s  d i rec t l y  
a t  machine c o de l e ve l w i t h  the Micro Video MON ITOR . The c a l l ing p a rame t e rs 
f o r  the three Graphic s Subrout ines are g iven in bo th hexade c ima l and de c ima l 
va lue s . 

DLINE 

The DLINE s ub ro u t ine s t a r t s  a t  hex addre s s  SE6 B . DLINE draws the be s t  
approxima t ion o f  a s t ra i ght l ine b e tween two p o i nt s , gi ven the s c reen c o o rdina t e s  
o f  t h o s e  p o i n t s . To ac ce s s  t h i s  sub ro u t ine , POKE the va l u e s  9 4  a n d  1 0 7  
( de c ima l )  i n t o  l o c a t ions 1 9 4 7 4  and 1 9 4 7 3 , re s p e c t ive l y  ( a s shown i n  l i ne 
30  o f  the f o l l owing examp l e ) .  The c a l l ing p a rame t e r s  f o r  DLINE are : 

Parame t e r  H e x  Loc a t i on Dec ima l Locat ion 

COLOR 5EF4 2 4308 S e l e c t s  c o l o r  f rom current 
c o l o r  s e t  ( 0-3 ) t o  draw l i ne . 

X 1  SEFS  2 4309 > 
( X1 , Y 1 ) coo rd ina te  p a i r  

Y 1  5EF6 243 1 0  f o r  l i ne s t a r t ing p o int 

X2  SEF7  2 43 1 1  > 
( X2 , Y2 )  coo cd ina t e  p a i r  

Y 2  SEF8 2 43 1 2  f o r  s ec ond l i ne endp o int 

A s amp l e  c a l l  to draw a l i ne tha t s l o p e s  downwa rd t oward the e ight ( f r om 
( 1 , 1 0 )  to ( 1 00 , 6 0 ) ) in c o l o r  2 in the cucren t l y  de f ined co l �r s e t  i s  a s  
f o l l ows : 

TRIF 

c e qu i red i n  8K BAS I C  
1 0  CLS : COLOR 0 .  1 .  �3.:_• 7�-----� 
20 POKE 1 92 1 5 , 25 - ------ S e t s  sub cout ine add ce s s  

30 POKE 19474 , 94 : POKE 19473 , 1 07 · 
S e t s  c o l o c  2 f o r  u s e  ( y e l l ow)  

4 0  POKE 24308 , 2  
50 POKE 243B9 , 1 : POKE 243 1 B , 1 B --..... , -- F i r s t endp o i nt ( 1 , 1 0 )  c o o rd ina te s 

60 POKE 243 1 1 , 10B : POKE 243 12 , 60 Se cond endp o i nt ( 1 00 , 6 0 )  coo cd ina tes 
7� A�USR ( B ) -------------------------80 GOTO 1 0  ---------------Ca l l  DLINE t o  draw l ine 

Re p e a t  above s t e p s  

The TRIF sub cout ine s t a r t s  a t  hex addre s s  5EOO . T R I F  draws a comp l e t e l y  
f i l l e d  t r iang l e  o n  the s c reen , g iven the coordina t e s  o f  the t h cee ve r c i c e s . 
The TRIF subrou t i ne is  about 3 t ime s s l owe r than the TRIA subrout ine , 
a l though i t  ens ure s tha t the ent ire t r iang l e  i s  c o l o r- f i l l e d , regard l e s s  
o f  i t s  o r i entat ion . To s e t  the addre s s  o f  TRIF , POKE the decima l va l u e s  
94  and 0 into l o c a t ions 1 9 4 7 4  and 1 9 4 7 3 , resp e c t ive l y . 
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The TRIF c a l l ing p a r ame t e r s  a r e : 

P a r ame t e r  Hex Lo c a t i on D e c ima l Lo c a t i o n  

COLOR 5EF4 2 4308 S e l e c t s  c o l o r  f r om c u r r e n t  
c o l o r  s e t  ( 0-3 ) t o  d r aw l i ne 

X 1  5EF9 243 1 3  > 
Y 1  SEFA 2 43 1 4 

F i r s t  ve r t e x  c o o r d i n a t e s  

X2 SEFB 2 43 1 5  > 
Y2 SEFC 2 43 1 6 

S e c o n d  v e r t e x c o o r d i na t e s  

X3 SEFD 2 43 1 7  > 
Y3 SEFE 2 43 1 8  

Th i r d  ve r t e x c o o r d i na t e s  
• 

A s amp l e  p r o g r am t o  d r aw a t r i ang l e  t h r e e  t ime s i n  t h r e e  d i f f e r e n t  c o l o r s  
( r e d , whi t e , b l ue )  o n  a b l ack b ackground i s  a s  f o l l ow s : 

TRIA 

- -, 
OR n 1· '_:_:��----:-�----- N o t r e qu i r e d  i n  8K BAS I C  10 C�S : COL � .  , , 

20 POKE 192 1 5 , 25 a d d r e s s  
. 30" POKE 19474 , 9 4 :  POKE 19473 , 0 -;'  
. 40 POKE 243 1 3 , 10 : POKE243 1 4 , 1S ··�------V e r t e x a t  ( 1 0 , 1 5 ) 

50 POKE243 1 5 , 100 : POKE243 16 , 3 0  V e r t ex a t  ( 1 00 , 3 0 )  
60 POKE243 17 , 80 : POKE24318 , 60--�-----
70 FOR C=1 TO Ve r- t e x  a t  ( 80 , 60 )  

80. POKE 24308 , C - C o l o r  l o o p  
90 A=USR ( 0-) - -------------�- � S e t  c o l o r 100 NEXT -----.;________ 1 1 0 CLS : GOTO 70 • C a l l s u b r o u t i ne t o  d r aw t r i a ng l e  

C l e a r  s c r e e n  and r- e p e a t  

Th e TRIA s u b ro u t i n e s t a r- t s  a t  h e x  a d d r- e s s  S E 2 8 . T R I A  p ro duc e s  a c omp l e t e l y  
f i l l e d  t r i a ng l e  a t  t h r e e  t ime s t h e  s p e e d  o f  TR I F , p r- o v i d i n g  t h e  s i de op p o s i t e 
the f i r s t  ve r t e x  g i ven i s  e i t h e r  ho r i z o n t a l o r- ve r t i c a l . I f  t h e  s i de i s  
no t v e r t i c a l  o r  h o r i z o n t a l , t h e n  s ome o f  t h e  i n t e r na l p o i n t s  may n o t  b e  
p l o t t e d  i n  t he s p e c i f i e d  c o l o r . S e t  t h e  a d d r e s s  f o r  t h e  T R I A  s u b r o u t i n e  
by p o k ing t h e  va l u e s  9 4  and 40 i n t o  d e c ima l l o c a t i o n s  1 9 4 7 4  and 1 9 4 7 3 , 
re s p e c t ive l y  w i t h  POKE s t a t eme n t s  in BAS I C . 

T h e  c a l l ing p a r ame t e r s  f o r  TRIA a r e  i d e n t i c a l t o  t h o s e  f o r  TR I F , g i v e n  
a b o v e . 

T h e  s amp l e  p ro g ram on the f o l l ow i n g  p a g e  i l l u s t r a t e s  the u s e  o f  t h e  TRIA 
s u b r o u t i n e  t o  p r o d u c e  a s e t  of " t e l e s c o p ing t r i ang l e s " . 
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NOTES 

10 REM TELESCOP I NG TRI ANGLES 
20 CLS : COLOR 0 , 7 , 1 , 4  
30 P O KE 1 92 1 5 , 25 
40 POKE 1 9474 , 94 : POKE 1 9473 , 40 
50 X l=SS : Y l =0 
60 X2= 1 0 : Y2=70 
70 X 3= 1 1 0 : Y3=70 
80 FOR T=l TO 8 
90 POKE 24308 , T  
100 Y l = Y l+S 
1 1 0 X2=X2+3 : Y2=Y2 - 3  
120 X3=X3 - 3 : Y3=Y3-3 
130 P OKE243 1 3 , X 1 : P OKE243 1 4 , Y 1  
1 4 0  P OKE243 1 5 , X2 : POKE243 1 6 , Y2 
150 POKE243 1 7 , X3 : P OKE243 1 8 , Y3 
160 A=USR ( 0 )  
1 7 0  NEXT 
180 CLS : GOTO 50 

1 .  We r e c omme n d  t h a t y o u  l o a d  a n d  RUN t h e  BAS I C  D e mo n s t r a t i o n  P r o g r am 
o n  t h e  t ap e , a s  y o u ' l l  s e e  t h e  w i d e  va r i e t y o f  e f f e c t s  t h a t  c a n  b e  
p r o duc e d  u s i n g  t h e  V e c t o r  G r a p h i c s  S ub r o u t i ne s . A l i s t i ng o f  t h a t  
BAS I C  p r o g ram i s  i nc l u d e d  w i t h t h i s  gu i d e . 

2 .  Wh e n  y o u  C S AVE y o u r  p r o g r ams t h a t  c a l l  t h e  s u b r o u t i ne s , t h e  s u b ro u t i n e s  
w i l l  n o t b e  c o p i e d  t o  t a p e . Y o u  w i l l  ne e d t o  r e l o a d  t hem e a c h  t i me 
y o u  w i s h t o  l o a d  a n d  run y o u r  p ro g r ams t ha t  u s e  t h em . 

3 .  The i n i t i a l i z i n g  POKE 1 9 2 1 5 , 2 5 i s  r e q u i r e d  wh e n  u s ing L e ve l 1 1  BAS I C  
t o  a c c e s s  t h e  s u b r o u t i n e s ,  b u t  c a n  b e  o m i t t e d  i f  y o u  a r e · u s i ng t h e  
n e w  M i c r o s o f t  8 K  F a s t  G r a p h i c s  BAS I C .  

4 .  I f  y o u r  p r og ram c a l l s  t h e  s u b ro u t i n e s mo r e  t h a n  o n c e , y o u  w i l l  f i n d  

i t  e a s i e r t o  a s s i g n  t h e  POKE a d d r e s s e s  t o  v a r i a b l e s  o n c e  a t  t h e  b e g i nn i ng 
o f  t he p r o g ram a nd t h e n  u s c  t he va r i a b l e  name s i n  t h e  v a r i o u s  POKE 
s t a t e me n t s .  Th i s  w i l l  r e du c e t h e  l ike l i h o o d  o f  t y p i ng e r r o r s  c a u s i n g  
y o u  t o  POKE t h e i nc o r r e c t l o c a t i o n s  i n  m e mo ry ,  wh i c h  c a n b e  f a t a l  t o  
y o u r  p r o g ram ! Fo r e x amp l e , 

X 1 = 2 4 3 0 9 : Y 1 = 2 4 3 1 0  . . .  

POKE X l , l O O : POKE Y 1 , 3 5  

5 .  The s c r e e n  o r i g i n f o r  t h e  Ve c t o r  G r a p h i c s  s u b r o u t i n e s  i s  a t  t h e  
u p p e r  l e f t  c o r n e r o f  t he T V  s c re e n , ra t h e r t h a n  a t  t h e  b o t t om l e f t  
c o r n e r a s  i t i s  i n  BAS I C .  T h e  s c r e e n  a n d  s amp l e  r e l a t i ve p o s i t i o n s  
o f  v a r i o u s  ( x , y )  c o o r d i na t e  p a i r s  a r e a s  f o l l ow s : 
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X 

. ( 0 , 0 )  ( 1 1 2 , 0 )  

y 

. ( 0 , 7 7 )  ( 1 1 2 ,  7 7 )  . 

PROGRAM LISTING 

The f o l l ow i ng p r o g r am l i s t i ng g i ve s  y o u  a l l  t h e  BAS I C  c o d e  f o r  t h e  BAS I C  
demon s t r a t i o n  p ro g ram i nc l ud e d  w i t h y o u r  V e c t o r  G r a p h i c s  S u b r o u t i n e s . 
I f  y o u  wa n t  t o  s e e  t he s ub r o u t i n e s  t h e m s e l ve s , u s e  t h e  N i c r o V i d e o  MON I TO R  
t o  d i s p l ay t h e m  o n  t h e  s c r e e n . Th i s  l i s t i ng a n d  a l l  t h e  o t he r s  i n  t h i s  
u s e r  gu i d e we r e  p r o du c e d  u s i ng a n  I n t e r a c t e q u i p p e d  w i t h  t h e  N i c r o V i d e o  
R S 2 3 2  p e r i p h e r a l i n t e r f a c e , R S 2 3 2  BAS I C , a n d  a COMP R I NT 9 1 2 -S l i n e p r i n t e r .  



5 REM VECTOR GRAP H I C S  DEMO PROGRAM 

6 REM COPYR I GH T  1980 , M I CRO V I DEO CORP . 
10 CLS : COLOR7 , 4 , 0 , 1 
20 P OKE 192 1 5 , 25 : POKE 1 9 4 74 , 94 
30 UA=1 9473 : C0=24308 : SC=24309 : SL=243 1 0 : EC=243 1 1  
40 EL=243 1 2 : X 1 =243 1 3 : Y 1 =243 1 4 : X2=243 1 5 � Y2=243 16 
50 X3=243 1 7 : Y3=243 18 : TF=0 : TG=40 : DL= 107 
100 DATA9 , 6 , 0 , 0 , 0 , 0 , 3 , 4 , 3 , 6 , 4 , 6 , 5 , 4 , 6 , 2 , 6 , 0 , 5 , 0 , 4 

1 0 5  DATA3 , 6 , 4 , 0 , 4 , 4 , 0 , 4 , 6  
1 1 0  DATA 14 , 0 , 2 , 0 , 1 ,.2 , 0 , 4 , 0 , 6 , 1 , 6 , 2 , 4 , 3 , 3 , 3 , 4 , 3 , 6 , 4 , 6 , 5 ,4 , 6 , 2 , 6 , 0 � 5 . 0 , 4 

1 3 0  Df\TAa , e .  2 ,  0 ,  1 , 2 ,  0 ,  4 , 0 ,  s, 1 , s ,  2 ,  0 , 5 , e �  s·, 6 ,  6. _ 
140 DATA4 ,.1 . 1 , 3 , 0 , 3� 6 , 1 , 6 , 5 , 6  

' 

145 RESTORE 
150 FOR I = 1 T0 5 : READN , X , Y : POKESC , X• 1 0+26 : POKESL, Y• 10+8 
155 POKEUA , DL : POKECO , I - 4• I NT C I/4 ) 
1 6 0  FORJ= 1 T ON : READX , Y : PO�EEC , X• 1 0+26 : POKEEL , Y• 1 0+8 : A=USR C 0 )  
165 POKESC , X• 1 0+26 :fOKESL , Y• 1 0+8 
170 NEXT : P= 1 : GOSUB9000 : POKEUA , TG : POKEX 1 , 56 : POKEY 1 , 3 8  
1 8 0  POKEX2 , 0 : POKEY2 , 0  
190 POKEX3 , 1 1 2 : P O KEY3 , 0 : A=USR C 0 ) ' 
200 PQ�EX2 , 1 1 2 : POKEY3 , 77 : A=USR C 0 )  
2 1 0  P OKEY2 , 77 : P OKEX3 , 0 : A=USR( 0 )  
220 POKEX2 , 0 : POKEY3 , 0 : A=USRC 0 ) : NEXT 
300 CLS : PR I NT • INTRODUC I NG • : P R I NT 
310 P R I NT • VECTOR GRAPHICS • : PR I NT: PR I NT 
320 P R I NT •  BY D . J . SCHWAB • : PRINT : PR I NT 
330 P=7 : GOSUB900 0  
340 CLS : P R I NT • W I TH • : PR I NT •  VECTOR G RAPHics · 
350 P R I NT • YQ�PRINT •  DRAW L INES , · 
360 PRINT " DRAW TR I ANGLES . " : P R I NT : PR INT • AND MORE ! ! ! " : PR I NT : P R I NT 
370 P=7 : GOSUB9000 
1 000 CLS : PRINT "  EXAMPLE 1 " :  P R I NT 
10 1 0  PRINT " L I NES CAN BE " : PR INT " DRAWN BETWEEN • 
1020 P R I NT "  ANY TWO POINT S " : P R I NT "  O N  THE SCREEN " 
1030 PR I NT " AND IN ANY COLOR " : P R I NT : PRINT : P=7 : GOSUB9000 \ 

1040 CLS : POKEUA . DL : POKESC . 56 : POKESL , 38 
t050 FOR I = l T0 1 00 : X=RND C 1 ) • 1 1 2 : Y=RND C 1 ) •77 : C=RND ( 1 ) •3+1 
1 06 0  POKECO . C : POKEEC . X : POKEEL . Y : A=USR C 0 ) : NEXT 
1 070 P = 1 0 : GOSUB9000 
1 ��0 CLS : P R I NT " EXAMPLE 2 " : P R I NT 
1 5 1 0  P R I NT " L INES CAN BE • : PR INT " USED To · 
1 520 P R INT " CONSTRUCT • : PR I NT •  F I GURES • : PR I NT : PRINT 
1530 DIMXA( 25 ) . YA < 25 ) : P I =3 . 1 4 1 59 : R=20 
1540 FORI =0T024 : XA C I ) =R•COS < P I • I / 1 2 ) 
1550 YAC I ) = . 8•R•S I N ( P I • I / 1 2 ) : NEXT 
1560 P= 1 : GCSUB9000 : CLS : POKEC0 . 1 : POKEUA , DL 
1565 XC=56 . 5 : YC=38 . 5  
1 570 FOR I=1 T024 : POKESC . XA < I - l )+XC : POKEEC . XA C I ) +XC 
1 580 P OKESL . YA C I - 1 ) +YC : POKEEL , Y A C I ) +YC : A=USRC 0 > : NEXT 
1590 POKEC0 , 3 : FORJ=0T020STEP 4 : XC=XA C J )+56 . 5 : YC=YA C J ) +38 . 5  
1600 FOR I = 1 T024 : POKESC . XA C I - l ) +XC : POKEEC , XA < I ) +X C  
1 6 1 0  POKESL . YA < I - 1 ) +Y C : POKEEL . YA ( I )+YC : A=USRC 0 ) : NEXT 
1620 NEXT : P= 1 0 : G OSUB9000 
2000 CLS 
201 0 PRINT • 
2020 P R INT " 

EXAMPLE 3 • : PR I NT 
A SER I ES oF • : PR I NT • 

_ .#.:. .. ..-:··--· . .  "·;; ·;;, - . - . . 
. · ·' 
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2030 PRI NT " M AKE A TR I ANGLE " : PR I NT : PRINT : P R I NT 

2040 P=7 : GOSUB9000 : POKEC0 , 1 : POKEUA , TG 

2050 POKEX 1 , 56 : POKEY 1 , 1 0 

2060 POKEX2 , 1 3 : POKEY2 , 70 

2070 POKEX3 . 99 : POKEY3 , 70 

208 0  CLS : A=USR ( 0 ) : P= l 0 : GOSUB9000 

2500 CLS : P R I NT " EXAMPLE 4 " : PR I NT 

25 1 0  PR INT " SOME TR I ANGLES " : PR INT " 

2520 PRINT " TO F I LL THAN " : PR I NT "  

2530 PRINT : P R I NT : PR I NT 

TAKE LONGER " 

OTHERS " 

2540 P=7 : GOSUB9000 : PO KEC0 , 1 : POKEUA , TF 

2550 POKEX l . 1 3 : P O KEY ! . 70 '�-'-
2560 POKEX2 . 99 : P OKEY2 . 70 

2570 POKEX3 . 56 : POKEY3 . 1 0 

2580 CLS : A�USR( 0 ) : P= l 0 : GOSUB9000 

300 0  CLS 

30 1 0  PRINT " EXAMPLE 5 " : P R I NT 

3020 PRINT " SCREEN SWEEP " : PR INT " W I TH O R I G IN AT • 

3030 P R I NT " CENTER OF SCREEN " : PRINT " USES F O UR " 

3040 P R I NT " Q U I CK TR I ANGLES " : PR I NT : PR I NT 

3050 P=7 : GOSUB9000 : POKEUA . TG : FORC = 1 T03 : POKECO , C  

3060 POKEX 1 . 56 : PO KE Y 1 . 38 : POKEX2 , 0 : POKEY2 . 0  

3070 POKEX3 . 1 1 2 : POKEY3 . 0 : A=USR ( 0 )  

3080 POKEX2 . 1 1 2 : P O KEY3 . 77 : A=USR ( 0 )  

3090 POKEY2 . 77 : POKEX3 , 0 : A=USR ( 0 )  

3 1 00 POKEX2 , 0 : POKEY3 . 0 : A=USR ( 0 )  

3 1 1 0  NEXT : P= l : GOSUB9000 

3500 CLS 

35 10 EXAMP LE 6 " : PR I NT 

3520 SCREEN SWEEP " : PR I N T "  W ITH O R I G I N AT " 

3530 P R I NT "  BOTTOM OF SCREEN • : PR I NT "  USES THREE " 

3540 

3550 

3560 

3570 

3580 

3590 

3600 

P R I NT " · QUICK TR I ANGLES " : PR !NT : PR I NT 

P=7 : GOSUB9000 : POKEUA . TG : FORC= 1 T03 : POKEC O , C  

POKEX 1 . 56 : POKEY 1 . 77 : POKEX2 , 0 : POKEY2 , 77 

POKEX3 , 0 : POKEY3 , 0 : A=USR( 0 )  

POKEY2 , 0 : POKEX3 , 1 1 2 : A=USR ( 0 )  

POKEXZ , 1 1 2 : POKEY3 , 77 : A=USR ( 0 )  

NEXT : P= 1 : G OSUB9000 

4000 CLS . 

40 1 0  PRINT " EXAMPLE 7 " : PRINT 

4020 P R I NT " � C I RCLE MADE " : PR I NT " O F  1 2  SLOW " 

4030 

4035 

PRINT " TR I ANGLES " : PR I NT : P R I NT : PRINT 

P=7 : GOSUB9000 : CLS 

4040 XC=56 . 5 : YC=38 . 5 : POKEC0 , 1 : POKEU A , TF 

4050 POKEX 1 . XC : POKEY 1 , YC 

4060 FOR I =2T024STEP2 : POKEX2 , 2•XA < I -2 ) +XC 

4070 POKEY2 . 2�YA( l - 2 ) +Y C : POKEX3 , 2SXA ( I ) +XC 

4080 POKEY3 . 2SYA ( I ) +YC : A=USR ( 0 ) : NEXT 

4090 P= l0 : GOSUB9000 ' 

4500 CLS 

4510 P R I N T " EXAMPL E  8 " : PR I NT 

4520 P R I NT " A C I RCLE MADE . : PR I NT " OF 24 SLOW " 

4530 P R I NT " TRI ANGLES " : P R I N T : PR INT : P R I NT 

4540 P=7 : GOSUB9000 : CL S  

4550 FOR I = l T024 : POKEX2 , 2•XA< I - l ) +XC 

4560 POKEYZ . 2•YA < I - 1  ) +YC : POKEX 3 , 2•XA ( I HXC . /-
4570 POKEY3 . 2•YA ( I )+YC : A=USR < 0 > : NEXT 

4580 P= 10 : GOSUB9000 
·:-.- . - �,.: r . 
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5000 

50 1 0  

5020 

CLS 

P R I NT •  LET YOUR • : PR INT 

PRINT " I MAGINATION • : PR I NT 

5030 

5040 

5050 

5060 

5070 

5080 

5090 

5 1 0 0  

P R I NT •  RUN WILD ! • : PR INT : PR I NT 

P=7 : GOSU89000 : CLS : POKEU A , TF : XC=56 . 5 : YC=38 . 5 : C = 2  

FOR I = l T 023STEP2 : POKEX1 , 2•XA< I l +XC 

POKEY 1 . 2•YA C I ) +YC : POKEX2 , XA ( I - l l +XC 

POKEY2 , Y A < I - 1 ) +YC : POKEX3 . XA < I + 1 )+XC 

POKEY3 , YA C I + l )+YC : POKECO , C : A=USR( 0 )  

POKEX 1 . XC : POKEY 1 . YC : POKECO , C - 2 : A=USR( 0 )  

C=C+ 1 : I F C =4THENC=2 

5 1 1 0  NEXT : P= l 5 : GOSU89000 

5500 CLS : C=0 : POKEUA . DL : POKESC , 56 : POKESL . 38 : POKEEL , 0  

55 1 0  FORI=0T0 1 1 2 : GOSU8600 0 : NEXT 

5520 FOR I = 1 T077 : GOSU860 1 0 : NEXT 

5530 FORI=1 1 1 T00STEP- l : GOSUE6000 : NEXT 

5540 FOR I =76T00STEP - l : GOSU86 0 10 : NEXT 

5545 X=RND ( l l • 1 1 2 : POKESC , X : Y=RND ( 1 ) •77 : POKESL , Y  

5550 GOT05510 

6000 POKEEC . I : GOT06020 

60 1 0  POKEEL . I  

6020 POKECO . C : C=C+1 : I FC=4THENC=0 

6030 A=USR C 0 l : RETURN 

9000 FORK=0T0500•P 

90 1 0  NEXT : RETURN 

• 
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DATALOG 

Program Ins t ruc t ions 

DATALOG is a BAS I C  p ro gram that l e t s  you s t o r e  an arb i t r ary numbe r  o f  
f i l e s  conta ining s t r ing o r  nume r i c  data o n  c a s s e t t e  t ape . You can l a t e r  
re t r i eve f i l e s  e i th e r  s e quent ia l ly o r  b y  name and d i sp l ay t h e  c on t ent s 
o f  t he f i l e  on the TV s c r e e n .  DATALOG turns a c a s s e t t e t ape into a l ib r a ry .  
You are the l ib ra r i an , r e t r i eving s e l ec t e d  f i l e s  o r  adding new one s onto 
the end of  the t ap e . 

Wi th DATALOG , the numb e r  and s i z e  o f  f i l e s  are not  l imi t e d  by the f r e e  
RAM . A f i l e  c an c o n t a in o n e  o r  mo re s c reens o f  da t a , w i t h  automa t ic 
pag ing in the  f i l e  a s  required . Op t i ona l p a s swo rd p ro t e c t ion may b e  
as s i gned t o  any s c reen o f  da ta i n  the f i l e . Thi s  f e a t ure p rovi d e s  c on
f i dent i a l i t y  f o r  s ome o r  a l l  o f  the data in the individua l f i l e s . 

Add i t i o na l ly , DATALOG p re s ent s  a t echn i que f o r  s av ing " s t r i ng data"  o n  
cas s e t t e  t ap e  w i t h  t h e  BAS I C  CSAVE c ommand . We have inc l ud e d  a c omp l e t e  
program l i s t ing s o  that y o u  can unde r s t and the t e chni que s u s e d  i n  the 
p ro g ram and mod i fy them t o  me e t  your p a r t i c u l a r  requi rement s .  

LOADING THE PROGRAM: I n s e r t  the Mic r o s o f t  8K BAS I C  ( o r  Leve l I I  BAS I C ) 
tape into the c a s s e t t e  deck . Depre s s  the RESET b u t t on , p r e s s  the "L" 
key , rewind the t ap e  if  nec e s s a ry , then de p re s s  the  READ c a s se t t e  but ton 
to l oad the BAS I C  int e rp r e t e r  into the c ompu t e r . When the BAS I C  tape 
is  l oaded and the "OK" promp t appears , remove the BAS I C  c a s s e t t e . I ns e rt 
the DATALOG p ro g ram c a s s e t t e  into the tape deck , depre s s  the RESET but t on , 
and repeat the l o ad ing s e quence as  d e s c r i be d · above . ( Yo� can u s e  the 
CLOAD command in BASI C  t o  l o ad DATALOG ; howeve r ,  we r e commend that in 
gene r a l  you l oad p rograms wi th the RESET-"L" p ro c e dure . ) Typ e RUN and 
pre s s  the "CR" key to execute the DATALOG p ro g ram . 

RUNNING THE PROGRAM : You contro l the p rogram ' s o p e r a t i o n  by e n t e r ing 
re spon s e s  as app rop r i a t e  t o  que s t ions that appear on the s c reen . No 
ent e r t a inment cont r o l l e r s  are u s e d . The f i r s t  que s t ion that app e a r s  
asks  y o u  i f  y o u  want t o  read f rom a t ap e  o r  wr i t e  t o  o n e  ( R=READ , W=WRITE ) . 
P r e s s  the "R" key i f  you want t o  read data a l r eady p l aced  on a c a s s e t t e  
tape and disp l ay the i n f o rma t i on o n  the s c r een . P re s s  "W" i f  you want 
to e n t e r  inf o rma t i on f rom the keyboard and wr i t e  it to tape . At the 
end o f  any read or wr i t e  ope rat ion , t h i s  query s c r e e n  reappear s ,  a l l owing 
you t o per f o rm read and wr i t e  opera t i ons  in any o rde r convenient fo r 
you . 

Copyri ght 1 980 , Micro Video Corporat ion 
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Af t e r  you have s e l e c t e d  e i ther the READ or WRITE o p e r a t ion , the p ro g ram 
asks i f  you need i n s t ruc t ions f o r  the o p e r a t i o n  you have s e l e c t e d  ( TAPE 
INSTRUCTIONS ? Y=YE S , N=NO ) . We rec ommend that  you r e s p ond "Y" to t h i s  
que s t ion unt i l  y o u  a r e  f u l ly acquainted wi th the o p e ra t i o n  o f  the p ro g ram , 
as  described b e l ow .  

TAPE SET-UP 

I f  you are u s ing DATALOG f o r  the f i r s t  t ime , you have n o t h ing s t o r e d  
o n  t ap e , s o  i n s e r t  a b l ank c a s s e t t e  i n t o  t h e  t ap e  dr ive i n  p repara t i on 
f o r  wr i t ing data to tape . I f you have p reviou s ly s t o r e d  i n f o rmat i on 
on a tape i n  DATALOG f i l e s  and wish to r e t r i eve ( R=READ ) that  in f o rma t io n  
or t o  p u t  addit iona l f i l e s  on t he e n d  o f  t h a t  t ap e  ( W=WRITE ) ,  t h e n  ins e r t  
your DATALOG data tape into the c a s s e t t e dr ive . 

The " S ELECT FUNCTION" s c reen reminds you t o  p o s i t i on your t ap e  by dep re s s ing 
the READ , FAST-FORWARD , or REWIND c a s s e t t e  key s as approp r i a t e . I f  you 
are wr i t ing onto  a new tape , REWIND the tape , then dep re s s  the READ b u t t o n  
f o r  a f ew s econds  t o  p o s i t ion t he t ape beyond the  non-magne t i z ed t ap e  
leade r .  I f  y o u  wi s h  t o  a d d  new f i l e s  t o  t h e  e n d  o f  t h e  t ap e , u s e  the 
FAST-FORWARD ca s se t t e  but t on t o  advance the tape quick l y , t hen dep r e s s  
the READ but t on and l i s t e n  t o  t h e  da ta t one s t hrough t h e  TV speake r .  
When you h e a r  no f u r t h e r  data read sounds , you have r e ached the end o f  
the recorded i n f o rma t ion . No te  that the p ro g ram i s  �. r e a d ing the da t a  
into t h e  c omp u t e r  during t h i s  p o s i t ion ing o p e ra t ion . 

Onc e  the t ap e  i s  p o s i t ioned p rope r ly , p r e s s  any key t o  s t op the t ap e  
mo t i o n . The c omp u t e r  then ins t ruc t s  y o u  t o  dep re s s  the READ but ton o n  
the c a s s e t t e  driv� ( R=READ ) o r  b o th the READ and WRITE c a s s e t t e  b u t t ons  
for  the wr i t ing o p e r a t ion . 

WRITING FILES 

If you have e l e c t e d  to wr i t e  data to t ape , the c omp ut e r  a s k s  "FILE MARKING ? 
Y=YE S ,  N=NO " .  

F i l e  mark i ng a s s o c i a t e s  a name o f  up t o  1 0  cha rac t e r s  t o  a data f i l e . 
Th i s  a l l otys you t o  s e l e c t ive ly r e t r ieve f i l e s  f rom a s ing l e  c a s s e t t e  
a t  a l a t e r  t ime b y  having the c omput e r  s e arch f o r  a part i c u l a r  f i l e . 
Re sp ond by p r e s s ing "Y" t o  name your f i l e ( s ) , o r  p r e s s  "N" i f  you wi l l  
be cont ent t o  r e t r i eve the  c ontents  o f  the f i l e s through a s e quen t i a l  
search . 

I f  you s e l e c t  f i l e marking , the comp u t e r  p romp t s  you f o r  the name you 
want to a s s oc ia t e  with that f i l e .  Ent e r  a f i l e  name of up t o  10 chara c t e r s 
and p r e s s  the "CR" key . The f i l e  name i s  then wri t t en t o  the t ap e . 

The c omp u t e r  then p romp t s  you t o  "ENTER DATA" , f o l l owed by a b l ank s c re e n . 
Typ e i n  the textua l o r  nume ric data a s  de s i red . N o t e  that  the program 
take s in each key s t r oke individua l ly ,  so  you may have t o  reduce your 
typ ing s p e e d  acco r d i ng l y . ( You wi l l  hear a t one acknowledging e n t ry 
o f  e a c h  charac t e r .  P re s s  the "CR" key a t  the end o f  each l ine t o  enter 
the  l ine . ) Indivi dua l l ine s are l imited t o  16  charac ters , and t h e  compu t e r  
wi l l  not  a c c e p t  cha rac t e r s  p a s t  the end o f  t h e  l ine . 
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To e n t e r  a b l ank l ine , type in a t  l e a s t  one s p a c e  and p re s s  the " CR" 
key . To  t e rmina t e  e n t ry of  a part icular f i l e , p r e s s  the  " CR "  key a s e cond 
t ime . The comput e r  wi l l  wr i t e  whateve r  data p re c e d e s  the t e rminat ing 
c a r r i age re turn to t ap e . 

When the s c reen i s  f u l l , the p rogram automa t i c a l ly wr i t e s  t he d a t a  t o  
the c a s s e t t e  t ap e , a sking you t o  s t and by . T h i s  "automa t i c  paging"  f e a ture 
of the DATALOG p rog ram l imi t s  your f i l e s  only by the l ength o f  the c a s s e t t e  
tape--no t the  s c re e n  s i z e  o r  ava i lab l e  RAM . 

Each s c reen c an c on t a in a max imum o f  9 l ine s o r  1 6  o r  f ewe r charac t e r s  
each . The p rogram reads  and wr i t e s  the data o n  a s c reen i n  a 1 80-cha rac t e r  
l ength b l ock . 

Af t e r  you have t e rmina t e d  f i l e  input by typ ing the e x t ra "CR" and the 
l a s t  s c reen ( page ) has b e e n  wr i t t en to tape , the comp u t e r  p romp t s  you 
for then next s t ep t o  b e  p e r f o rmed ( "SPACE BAR TO CONTINUE RECORDING , 
CR KEY TO PLAY BACK" ) . Depre s s  the space bar i f  you want t o  i np u t  ano ther  
f i l e  f rom the keyb o a r d  and wri t e  i t  to t ape . T o  r e t r i eve f i l e s  f rom 
tape at t h i s  p o int , p re s s  the "CR" key to i n i t i a t e  the  READ ope rat ion . 
You have approxima t e ly 5 s econds t o  re spond t o  the query . I f  you do 
no t e n t e r  a re spon s e , the comp u t e r  r e p e a t s  the ini t i a l  p r o g ram s c re en 
( R=READ , W=WRITE ) and reque s t s  that you spec i fy the o p e r a t ion t o  b e  p e r f o rme d .  

READING FILES 

If you e l e c t  to read data f rom the t ape , the c omp ut e r  asks "FILE SEARCH ?  
Y=YES , N=NO " . P r e s s  t h e  " Y "  k e y  to re t r ieve and d i s p l ay t h e  cont e n t s  
o f  a f i l e  t h a t  h a s  a s p e c i f i e d  name . Re spond " N "  t o  examine y o u r  f i l e s  
in a s e quent i a l  s e arch wi thout regard t o  any f i l e name s that  may exi s t . 

I f  you re spond "Y" , the comp u t e r  asks f o r  the name a s s i gne d t o  the f i l e  
you wi s h  t o  r e t r ieve and d i s p l ay .  Ent e r  the f i l e  name f r om the keyboard . 
DATALOG then reads through the f i l e s  on the tape , s t a r t ing a t  the current 
tape p o s i t ion , s e a rch ing for the f i l e  with the name you s p e c i f i e d . As 
i t  s e a rche s the t ape , the comput e r  d i s p lays the name s of  o t her f i l e s  
i t  enc ount e r s  dur ing the s earch . When the name d f i l e i s  f ound , DATALOG 
sound s a s i ren and wa i t s  f o r  the next ins t ruc t ion . Th i s  f e a ture a l l ows 
your to p e r f o rm an una t t ended s e a rch wi th an audib l e  no t i f icat ion o f  
suc c e s s  a s  s o on a s  the spe c i f i ed f i l e  i s  f ound and l o a de d . 

I f  you re spond "N" to  the f i l e  s e arch query , the f i l e s  a re s e arched s e quent i a l ly 
and the a s s i gned f i l e name s ,  i f  any , are d i s p l ayed a s  each f i l e  i s  read 
int o  the c omput e r . Pre s s  the space bar to d i sp l ay any f i l e  of  i n t e re s t  
dur ing the s ea rch . The c omput e r  aut oma t ic a l ly page s through the " s c reen s "  
o f  that f i l e . Dur ing f i l e  d i s p l ay ,  you can p re s s  the space bar t o  ho l d  
a p a r t icu l a r  s c r e e n  image inde f in i t e l y . When y o u  p re s s  the space b a r  
aga in , the c ompu t e r  cont inue s i t s  d i s p lay and / o r  s e a rch o p e ra t ion . 

Two o t h e r  charac t e r s  c an a f f e c t  the f i l e  read ing o p e rat i on . P r e s s : 

* - t o  r e e n t e r  the f i l e  s earch mo de and spec i fy a pa r t i cu l a r  
f i l e  name t o  be  f ound and l oade d .  
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"CR" - t o  swi tch f rom f i l e  reading t o  f i l e  wr i t ing mode o f  o p e r a t i o n .  

PASSWORD PROTECTION 

Any individua l s c r e en o f  informa t ion can be " p r o t ec -t e d" aga ins t unau t h o r i z e d  
viewing b y  ent e r ing a u s e r- sp e c i f ied p a s swo rd on the f i r s t  l ine o f  t h a t  
screen . A p a s swo rd l ine i s  d i s t ingui shed f rom an o r d inary l ine o f  t ex t  
by conc luding i t  w i th a n  a s t e r i sk ( * ) . P a s swo rds  may b e  u p  t o  1 0  chara c t e r s  
in l ength , and n o  o th e r  t e x t  c an be  entered on the  s ame l ine as  the  p a s sword . 
Ent e r  the p a s sword by p re s s ing the "CR" key a f t e r  you type the a s t e r i sk . 
Fo r examp l e , i f  you name a f i l e "RECIPE" and want t o  a s s ign the p a s swo rd 
"SECRET" t o  i t , you wou l d  type the f o l l owing a s  the f i r s t  l ine of  each 
screen ( t o  p r o t e c t  t he ent i r e  f i l e ) : 

SECRET* c r  

Then , b e f o re a sc reen c on t aining p ro t e c t ed inf o rma t i o n  wi l l  b e  di s p l aye d , 
you wi l l  b e  required t o  e n t e r  the p a s swo rd a s s o c i a t e d  wi t h  that  s c reen . 
To the p romp t , e n t e r · the p a s swo rd ( no a s t e r i sk ) , f o l l owe d by " CR " . 
The c omp u t e r  g ive s you f our chances t o  ent e r  t he c o r r e c t  p a s swo r d .  I f  
you d o  n o t  ent e r  the p a s swo rd c o rrec t ly a f t e r  four t r i e s , DATALOG " s e l f
de s t ruc t s "  t o  p ro h ib i t  further t amp e r ing by the inexp e r i e n c e d  o r  unautho r i z e d 
operat o r . Your f i l e s  on tape wi l l  not be  a l t e r e d  in any way , howeve r .  
We highly r e c ommend that  you keep s ome record o f  f i l e name s and a s s o c i a t e d  
pas swo rds t o  e l imina te t h e  f ru s t ra t ion o f  f o rge t t ing a p a s swo rd and b e ing 
unab l e  t o  acce s s  that data . 

STOPP ING AND RESTARTING DATALOG 

At any t ime dur i ng p rog ram operat ion , you may ha l t  execut ion ·by typ ing 
a Contro l-C ( p re s s ing the Cont r o l  and C key s s imu l t an e ou s ly ) . You c an 
re s t a r t  the p ro gram f rom the b e g inning by typ ing RUN . Data tha t has  a l r e ady 
been wri t t e n  to tape wi l l  not be a f f e c t e d  by ha l t ing the p r og ram in t h i s  
way .  Howeve r ,  i f  y o u  have any data that h a s  n o t  b e e n  wr i t t en t o  t ap e  
a t  t h e  t ime y o u  s t op t h e  p rogram wi th a Cont ro l-C , t h a t  d a t a  wi l l  be  
lo s t . 

PROGRAM LI STING 

The DATALOG p ro g ram i s  l i s t e d  in i t s  enti r e ty on the  f o l l owing p a ge s .  
The l i s t ing wa s p ro duce d  u s ing the Micro Video RS 2 3 2  int e r f ace , RS 2 3 2 
BAS I C , and a COMPRINT 9 1 2-S p r inte r .  F o r  more i n f o rmat ion o n  the s e  and 
o t h e r  acc e s s o r i e s  f o r  your Interact c ompu t e r , o r  f o r  i n f o rma t i on on our 
p r i n t e r  s e rv i c e , c on t a c t  Micro V i deo , P . O .  Box 7 3 5 7 , 204 E .  Wa shington , 
Ann Arbo r , MI 48 1 0 4 .  
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1 REM D A TALOG M I CRO V I DEO - ANN ARBO R  
1 0  POKE 1 92 1 5 , 25 : CLS : CLEA R C 200 l : PR I NTCHRS C a )  
30 COLOR0 , 0 , 0 , 0 : GOSUB 1000 
40 OUTPUT. DATALOG . , 37 , 55 , 0 : 0UTPUT · R=READ W=WRITE. , l l , l5 , 3  
50 COLOR0 , 1 ,4 ,. 3 : KS= INSTRS( 1 ) : GOT05000 
230 AS=JS . 
240 I FASC C A$. ) =3THEN D (  M )=3 !' CSAVE• O :  M=0 : RETURN 
245 I F ASC ( AS ) =4THEN D C M  ) =4 :· CSAVE•D:- M'=0 : RETURN 
250 AS=AS+CHRS( 1 3 ) .. 
260 .GOSUB360 
270 I FC= 1 3THEND < M ) =C1' : GOSUB70 0 : RETURN' 
280 AS=MIDS( AS , L+ 1 ,  LEN< AS )_) . 
290 D C  M ) ..;,C l :  GOSUB700 . . . 
3 1 0  I FLEN C AS ) < >0THENGOSUB360 
320 I FC= l 3THEND C M ) =Cl : G O SUB70 0 : RETURN 
330 AS=M IDS ( AS.; L + 1 , LEN ( AS ) ) 
340 IFLEN < AS ) =0THEN RETURN · · 

350 GOT0290 
360 L=LEN< AS ) 
370 I FL >2THENL=3 
380 C 1 =0 
390 FORP = lTOL 
400 C=ASC C M IDS( AS . P , . . 1 }) - . 
4 10 C l = C C 1 • 1 00 ) +C 
420 IFC=l 3THENRETURN 
430 NEXTP 
460 RETURN 
480 I FF< >0THENS1 0  
482 IFN=5THEN500 

. . . , 

485 OUTPUT . READ I N G . , 36 ,. 60 � a: OUTPUT.TAPE. , 45 , 52 , 1 
487 I FSB=5THEN500 
490 OUTPUT . PLEA S E  STAND - BY ,.. , l 1 � 2S', .Z 
500 N=5 : F= l : I FM=0THENCLOAD•D 
5 1 0  JS=CHRSC 121 )  
520 C 1=D( M ) :  IFC 1 < 5 THENJS=MIDS'( JS , 2 ,  LEJ'4 ( J$. ) ) :  RETURN 
530 GOSUB57 0 : GOSUB7 4 0.: IFCl = 13THENJS=M IDS( JS , 2 ,  LEN< J'S ) ) : GOSUB9000 : RETURN 
560 GOT0520 
570 ZS=STRS C D ( M ) ) 
580 FORU=2TOLEl'I C ZS ) STEPZ' 
590 C l =VAL C M I DSC ZS , U , 2 ) ) 
600 IFC1 = 1 3THENRETURN 
6 1 0  GOSUB670 
620 NEXTU 
630 RETURN 
670 IFC 1 < 4THENRETURN 
680 JS=3$+CHRS C C 1 ) 
690 RETURN 
700 M=M+ 1 
720 IFM >ZTHENCSAVE•D : M=IZI 
730 RETURN 
740 M=M+ l 
750 IFM >ZTHENCLOAD•D : M=IZI 
760 RETURN 
1000 FORY=50T060STEP5 
1010 FORX=2ST08SSTEP5 
1020 OUTPUTCHR $ (  1 ) ,  X , Y ,  2 
1030 NEXT : NEXT 



( -----.... 

( 
' . - ·  

1040 FORX=35T075STEP5 

1050 OUTPUTCHRSC 1 ) , X , 53 , 3 : 0UTPUTCHRS< 1 l , X , 55 , 3 : 0UTPUTCHRS ( 1 ) , X , 57 , 3  

1060 NEXT : RETURN 

2050 CLS : OUTPUT " PRESS " , 4 1 , 55 , 1 : 0UTPUT " READ+WRITE • , 26 , 45 , 3  

2060 OUTPUT" PRESS ANY KEY " , 17 , 1 5 , 2 : AS= I NSTRS C U 

2070 CLS : OUTPUT " F I LE MARKING ? " , 1 3 , 70 , 3  

2080 OUTPUT " Y=YES. N=No •· ; 1 9 , 40 , 2 : AS= INSTRSC1 ) -

2090 I FAS= " Y " THEN21 70 

2 1 00 CLS : Z=60 : U=70 : D I MD< Z )  ·· 

2 1 05 · OUTPUT " ENTER DATA"" , 26-� SS,.3 : FORX=1 T0200 : NEXTX: CLS 
21 1 0  H= 1 0 : GOSUB6000 . 

2 1 1 5  I FBS= " " THENGOSUB2 1 4S:: GOT080011r- -

2 1 2 0  JS=BS : B$= " " 

2125 GOSUB230 : TONE1 0 0 , 25 

2130 U=V - 7  

2 1 3 5  I FV< 10THENCLS : V=70 : GQT02:11 B  

2140 GOT021 1 0 '· � .  
2 1 45 CLS : OUTPUT " RECORD I N G " , 30 , 60 ,.. 3  

2150- OUTPUT " PLEASE. STAND' BY ". , 1 0 ,. 20 , 1 

. 

-
-

-
o�

· 

! i 

I . ,. 

2152 IFX=5THEN.JS=CHRSC4 ),: X=.a :  GOSUB230 : CLS : RETURN· �--
2160 .JS=CHRS( 3 ) : G OSUB230 : CLS�RETURN 

2 1 70 CLS : OUTPUT " ENTER NAME .. ,_26 , 70 , 2 : 0UlPUT .. OF FILE'"' , 3S , 62 , 1 

2175 H=45 : U=45 : Z=60 : DIMD ( Z ). 

2180 - GOSUB6000 : .JS=BS:. GOSUB230 :.X=S . -

2 1 90 GOSUB2 1 .4 5 :  CLEAR : GOT021 00 

3000 CLS : OUTPU T " TAPE. SET-UP'" 23 70 Z :' OUTPUT"" . 
. - . • ... 

" , 5 , 63 . 1 . , , ' ----------------- . 
30 1 0  OUTPUT " I NSERT" DATA TAPE""', 8 , 5 0 , 3 :. 0UTPUT " SELECT FUNTION " ,  1 4 , 40 , 1 

3020 OUTPUT " WHEN COMPLETED " , 1"4 , 30 , 3 :  OUTPUT" PRES S . ANY KEY " , 1 7 ,  20 , 2 ' 
3030 REWIND : IFKS= " I.zl---rHENGOT02050 · 

3040 CLS : OUTPUT " PRESS READ " , 26 , 50 , 3  

3050 OUTP U T " PRESS " , 4 1 , 25 , 2 :  OUTPUT" ANY KEY " ,  35, . 1 6 , . 2  

3070 AS= I NSTRS( 1 )  

3080 CLS : OUTPUT " F I LE SEARCH " �25 , 70 , 2 :  OUTPUT " Y=YES N=No ·· , 22 , 4 5 , 3  

3090 AS= ! NSTR$( 1 )  

2095 I FAS= " Y " THEN3200 

3 1 00 CLS : CLEAR : Z=60 : DI MD < Z l  

3 1 1 0 CLS : tJ=70 

3 1 1 5 GOSUB480 : I F C 1 =4THENOUTPUT " FILE NAME • ;  29 , 45 ,  2 

3 1 1 6  IFC 1 < STHENT= 100 : GOSUB7000 : GOSUB3 12.7: GOT03140 

3 1 1 7  L=LEN ( .JS l : L=L�6 . .  

3 1 18 H=C 1 12 - L  ) /2 :  IFN=STHENCLS 

3 120 OUTPUT.JS , H , V , 3  · \ 
3 1 22 U=IJ -7 : N=0 

3 125 IFU< 1 0THENT= 1 00 : GOSUB7000 : GOSUB3 127 : CLS : GOT03 1 10 

3 1 26 GOT03 1 1 5 

3 127 IFN< 255THENAS= I NSTRS C � ) .  

3 128 RETURN 

3140 CLS : OUTPUT " END OF -EILE"' , 23 , 70 , 3 :  OUTPUT -------------------- • , 5 , 67 , 2 

3 1 50 OUTPUT " CR KEY TO RECORD " ,  8 ,  57; 1 

3155 OUTPUT " SPACE.- BAR" , 29 , 45 , 3 :  OUTPUT " FOR NEXT ENTRY " , 1 4 , 37 . 3 

3 1 60 OUTPUT" PRESS _. KEY " , 26 , 24 , 2 :  OUTPUT""FOR F I LE SEARCH • , 1 1  , 1 7 ,  2 
3165 T=55 0 : GOSUB7000 : IFN=255THEN 10 

3 175 IFN=254THEN3200 

3180 IFN=25 1 THENCLEAR : KS= " W " : GOT05000 

3190 CLEAR : GOT03 100 

3200 CLS : CLEAR : SB=5 : H= 45 : V=40 : Z=60 : D I MD C 60 )  

3210 OUTPUT " ENTER FILE NAME " , 1 1 , 70 , 2  

3215 GOSUB6000 



c 

32 17 OUTPUT . F ILE . , 1 4 , 24 , Z : OUTPUT . NAME . , 1 4 , 16 , 1 

32! 8  Ts= · " :  GOSUB3250 

3220 A=PEEK C 1 4336 ) : IFA.=253THENCLS :. M=0 : F=l : N=S : SB=e! : GOT03 1 1 0 

322 1 GOSUB480 -

3222 TS=JS 

3225 I FJS=ESTHENGOSUB325B : SOUND0 , 24844 : AS=INSTRS C 1 ) : GOT03 1 0 0  

3230 GOSUB480 · �- - . . 
. . . 

· �  . 

3235 IFC1=-4THENTONE10 0 , 50 : GOSUB3250 

3240 M=0 : FF0: GOT03220 

3250 FORX=-42T0 102STEP4 ·- . . . 
3252· O UTPUTCHRS (  1 )  ,X, 22 , 3 : 0UTPUTCHRS C 1 )  ,. X ,  18 , 3  

3253 .NEXTX 

3255 L=LENC TS" J : L=L•G 

3256· H�C C 66-L )/2 ) +42 

3257 OUTPUTTS , H , 20 �a: 

3260 RETURN · 

5000 CLS : OUTPUT . TAPE • -�. 44 ,  70 ,  1 :  OUTPUT • INSTRUCTIONS • , 20 , 62 , 1 

5020 OUTPUT . Y=YES N=No · , 20 ,40; 3 
5030 AS= INSTRSC 1 ) � I F AS= �Y · THEN3000 

5040 IFKS= · w · THEN2050· · 

5050 GOT03040 

6000 AS= INSTR$ ( 1 )  

60 10 IFAS=CHRS( 1 3  ) 0RA$-CHRSf8 HHEN6 1 00 - . 

6025 IFH > I 00THENTONE250 , 20 : GOT06000 _ . 

6030 OUTPUT AS, H , V ,. 3 :  BS== BS+AS : H=H+S:: GOT06000- · . 

6 1 00 IFAS=CHRSC 13: ) THENRETURI'f . 

6 1 10. IFLEN< BS-) =0THEN6000 

6 120 H=H - 6  

6130 OUTPUTCHRSC 1 ) ,  H ,  V, 3 

6 1 40 BS=LEFTSC BS, LENC B S ) - 1 ) 

6 1 50 GOT06000 

7000 TONE 1 00 ,. 1 0 0  

7 0 1 0  FORA=l TOT 

7020 N=PEEK C 1 4336 ) 

7030 IFN< 255THENFORA=- l T0 1 0 0.: NEXTA : RETURN 

7040 NEXTA : RETURN 

i '  

8000 CLS : OUTPUT . SPACE- B AR. , 29 , 70 , 3 : 0UTPUT .. TO CONTINUE .. , 23", 57, 1 

8010 OUTPUT . RECORD ING .. , 29 , 49 , 1 : 0tJTPUT · cR · KEY • , 3s , 30 , 3  

8020 OUTPUT . TO PLAYBACK. , 23 , 20 , 2  

8030 CLEAR : T=40 0 : GOSUB7003 : IFN=251THEN5000. 

8040 IFN< 25STHENCLEJ1R: GOT02070 

8050 GOTO Hl 

9000 T=0 : IFSB=STHENRETURN 

9005 AS=R I GHTS C JS > 1 ) : I FAS= .. • ·THEN..JS=LEFTS C .JS , LEN ( JS ) - 1 ) : GOTOS 0 1 0  

9007 RETURN 

90 10 CLS : OUTPUT. RESTR I CTED FILE. ,_ 1 1 , 70 , 3 . 

9020 OUTPUT . ENTER . , 41 , 55 , 2 : 0UTPUT • PROPER CODE .. , 23 , 47 , 2 

9030 Bs= · · : H=40 : V=-35 : GOSUB6000 

9040 IFBS=JSTHENN=S: F=- l : SS=0 : GOT03 1 10 

9050 T=T+ l : IFT>4THEN 1 0. . .  

9060 GOT090 H l  
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AL 

The E d i t o r , A s s emb l e r , and Mon i t o r  

We l come to  a s s emb ly  l anguage programming o n  your I n t e rac t ! 

As you know , your c omput e r  op e ra t e s  wi th an In t e l  8080A mic roproce ssor . 
Wi th AL , you can use  s t andard 8080 mnemonic ins t ruc t ions t o  program your 
comput e r , gaining the s p e e d  o f  d i rect  machine acc e s s  wi t hout sac r i f i c ing 
the s imp l i c i t y  o f  a s t ruct ure d l angua ge . As semb l y  l anguage prov i d e s  an 
easy , e f f ic ient  means o f  pro gramming in machine l anguage , us ing a s t andard , 
re adab l e  n o t a t ion tha t  doe s no t require you t o  know or  spec ify a b s o l u t e  
hexadec ima l a ddre s s e s . In  fa c t , AL i s  "mul t i - l ingua l " - you can program 
in de c ima l , hex , oct a l , b inary , and AS CI I .  

AL ' s  E d i t o r , A s s emb l e r ,  and Mon i t o r  form a powe rful  p rogramming t eam in 
a s i n g l e  program .  Th e E d i t o r  l e t s  you ent e r  and mo d i fy your a s semb l y  la nguage 
in s t ruc t i on s . Then , the As semb l e r  p roc e s s e s  the in s t ruct ions  to bu i l d  
a symb o l  t a b l e  and c onve r t  t he s ource code int o ma chine-re a dab l e  ( ob j ec t ) 
form .  The Mon i t o r  a l l ows you t o  manipu l a t e  t he ob j ec t  code d i re c t l y ,  and 
make spec i a l  patche s  o r  t e s t s .  You can read and wr i t e  tapes with AL , as 
we l l  a s  dump your symbo l tab l e , s ource code , even the c ont ent s of memory 
to your p r int er . Be s t  of a l l ,  AL occup i e s  only  4K of RAM . 

NOTE : AL i s  intended f o r  advanced programme r s . Th i s  document  i s  not 
int ended to t e ach you how to p rogram in 8080 a s s emb l y  l anguage , but rather  
t o  e xp l a in the ope ra t i on of  this  part icular  a s s emb l e r  and  e di t o r . We have 
a s s ume d tha t you have a working know l e dge of 8080 ins t ruc t i on mnemonics . 
I f  you do not , you wi l l  n e e d  a manua l that e xp l a i n s  t he concep t s  and 
in s t ru ct ion codes in dep t h .  Two sugge s t e d  r e f e rence document s are Ka the 
Sprack le n ' s  280 / 8080 As s emb l y  Language Programming and Int e l  Corporat ion ' s  
In t e l  8 0 8 0  As semb l y  Language Programmi ng . The Spracklen  book i s  avai l ab l e  
from Mi cro  Video ; you c a n  order t h e  In t e l  manua l d i rec t l y  f rom Int e l  Cor
po ra t i o n .  

Pro duc ing a pr ogram wi t h  AL invo l ve s  4 fundament a l  s t eps . 

1 )  Bu i l d ing and e d i t ing a source f i l e  wi th the E d i t or . 

2 )  Perf o rming a f i r s t  a s s emb l y  p a s s  on the source code t o  p r o duce a symb o l  
t able . 

3 )  Performing a second a s s emb ly  pass  t o  conve rt the  s ource code t o  ob j ec t  
(h e xadec ima l ) form .  

4 )  Making corre c t i ons t o  the  s ource f i l e  o r  me rging mul t ip l e  source f i l e s  
i n t o  a s ing l e  un i t  wi t h  the Mon i t o r . 

Copyrigh t 1 983 , Micro Vi deo Corporat ion 



GETTING STARTED 

Load AL by p r e s s ing the RESET but ton , p r e s s ing t he ' L '  key , rewinding 
t h e  tape  if  nece s sa ry , then  depre s s ing the READ c a s s e t t e  but t on . 

Whe n  the program has l oa de d , AL s i gnif ies  h i s  readine s s  t o  accept  c ommands 
by d i sp lay ing the "gre a t e r  than" ( "  > " ) - symbo l .  Wheneve r you s e e  t h i s  
prompt , you a r e  a t  AL ' s  c ommand l eve l . 

> I  

When t h e  rea d ine s s  p romp t reappears , the command has  b e en execut e d . I f ,  
at  any t ime , you g i ve AL an inva l i d command o r  a command in  an imp rope r  
fo rma t. , h e  wi l l  r espond with a que s t ion mark ( " ? " ) .  

>� 
? 

> I T  
? 

> 

In the examp l e s  in t h i s  document ,  inf ormat ion you type i s  p r e s ent e d  in  
•#424714 t ype . The c omput e r ' s  respon s e s  are in  bo ld t ype . 

I f  a c ommand i s  to  be  f o l l owed by a pa rame t e r , you mu s t  put a space be tween 
the c ommand and the par ame te r .  

AL recogn i z e s  two spec i a l  charac t e rs with r e gard  t o  e d i t ing and comman d  
opera t i on . The s e  charac t e r s  a r e  t h e  carr iage r e t urn a n d  b ackspac e . The 
e f f e c t s  of the s e  charact e r s  on f unc t ion opera t i on are  as f o l l ows : 

( c r )  Carriage Re turn . Th i s  key i s  u s e d  t o  execute a l l  f unct ions 
and to  s t ore l ines  o f  code in memory during p rogram e n t ry 
or e di t ing . In a l l  examp l e s  in t h i s  document ,  the carriage 
re turn is  repre sent e d  a s  ( cr ) . 

( b s ) Ba ckspace . You can use  the backspace key t o  correct  e r rors 
in a l ine b e f ore you have p r e s s e d  ( c r ) . You can a l so 
use  i t  in certain funct ions t o  e r a s e  chara c t e r s  in  a 
l ine . I n  a l l  examp l e s  in t h i s  document , the backspace 
key is  represented as  (bs ) .  

MEMORY MAP 

AL ' s  own ob ject c ode re s i de s  at l ocat ions 4COOH t o  4CBBH and 6000H to  
6FFFH . These  l o c a t ions shou l d  the refore be off  l im i t s  for  your t ext and  
ob j e c t  code . 
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Th e f o l l owing t ab l e  shows the de fau l t  locat ions for  your t ext  and 
symb o 1 t ab l e . 

t ext  area 

symbo l t a b l e  
area 

1 6K RAM 

7 000H-7FFFH 

5B80H-5F80H 

3 2K RAM 

7000H-OB6FFH 

OB7 00H-OBFFH 

I f  you want t o  increase or de crease  the s i ze o f  your t ext area  use  the 
TEXT command . 

Examp l e : 

Th i s  change s the s t orage bu f f e r  for  your source c o de f rom the de fau l t  
l oc a t i on t o  t h e  area be tween and inc luding 7 200H t hrough 7 EFFH . Thi s  
fea ture i s  us e fu l  when you need a l arge r ob j ec t  code area  than d e f au l t 
condit ions p rovi de . 

S imi l a rly , you may a l so manipu l a t e  the symb o l  t a b l e  a r e a  u s ing S YMT . 

Examp l e : 

§1!iA1H•l•l:&ij:t•lll 
He re your symb o l  t a b l e  a rea  s t art s at  5COOH and i s  3 80H byt e s  l ong . 

I f  you r e s e t  t h e s e  area s , the new s e t t ings rema in in e f f e c t  even i f  you 
re s tart  AL opera t ion w i t h  RESET-R . 

The NEW c ommand c l ears  the t ext bu f fe r  so  that you can be gin with a c l e an 
s l a t e . Norma l l y ,  you wi l l  use  t h i s  command when AL i s  f i r s t  l oaded a s  
a precaut ion t o  insure t h a t  t h e  bu f f e r  point e r s  a r e  correct ly s e t . 

FREE t e l l s  you t he t o t a l  numbe r  o f  byt e s  avai l a b l e  f o r  s ource c ode . Each 
charac t e r u s e s  up one byt e , so , e s sent i a l l y , t h i s  command l e t s  you know 
how many more chara c t e r s  c an be input . Norma l ly ,  FREE r e t urns 46FFH in 
a 3 2K machine ( OB6FFH minus 7 000H ) or OFFFH in a 1 6K machine ( 7FFFH minus 
7000H ) when the text  buf f e r  is empty and the de fau l t  parame t e r s  are in 
e f f ect . 
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THE EDITOR -- PREPARING YOUR SOURCE CODE 

The Edi t o r  i s  a p owe r f u l  8080 p r o gram e d i t o r  t hat  make s i t  e a sy f o r  you 
t o  prepare your s o urce code f i l e ( s )  f o r  a s s emb l y . You e n t e r  the l i n e s  
c o n t a 1n1ng 8 0 8 0  mnemonic ins t ruct i ons  t o  be proce s s e d  a n d  c onve r t e d  t o  
hexadec ima l f o rm .  The E d i t o r  aut omat ica l l y numb e r s  the l in e s  you type . 
I t  ha s command s  t h a t  l e t  you d i s p lay a l l  or  part  o f  your sourc e  code ; 
p r int i t  out on the  screen o r  a p r in t e r ; change the cont en t s  o f  ent i r e  
l ine s ; de l e t e  o r  a dd l i ne s w i t h  automa t i c r e s e quenc i ng ; r e l oc a t e  l ine s ; 
edit  wi t h in a l ine us ing s p e c i a l  cont r o l  cha rac t e r s ; rep l ac e  charac t e r  
s t r i ng s ; and s t o re and re t r ieve source code w i t h  c a s s e t t e s . 

Fo l l owing i s  a b r i e f  wa l k-th rough o f  the Ed i t o r  ope ra t i on .  

ENTERING YOUR SOURCE CODE 

To b e g i n  e n t e r in g  l ine s of code , use the I ( I np u t ) command .  Typ e : 

> iJ(ti;Jl 
Al l o f  AL ' s  commands are  e xecut ed by p re s s ing the ( c r )  ( c a r r i a g e  r e t urn ) 
key . You a l s o u s e  ( c r )  t o  conc lude each l ine o f  source  c o d e  you e n t e r  
and s t o re it  in memory . 

AL r e s p onds t o  the Input command wi t h  a l ine numb e r . B e g i n  t yp ing your 
l in e s  o f  s o urce c o de , end ing e a ch wi t h  ( c r ) . You do  not have t o  numbe r  
your l ine s ; e a ch i s  numb e re d  aut oma t ic a l l y a t  the l e f t  s i de o f  your s creen . 
To end the source c o de e n t ry , t ype ( c r )  only a f t e r  t he next  l ine numbe r  
i s  d i sp laye d .  

Con s i d e r  t h e  f o l l owing p r ogram ent ry s e quenc e : 

> il'ml 
1 
2 
3 
4 
5 
6 

> 

AL r e t urns t o  command l eve l a f t e r  entry o f  5 l i n e s , b e c a u s e  ( c r )  wa s 
p re s s e d  in r e sp o n s e  t o  t h e  l ine 6 promp t . 
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To see  the code  you ' ve entere d , inc luding a s s igned  l i ne numb e r s , u s e  the 
L ( List ) command . 

> !!Gil 
1 ; SANPLE SOURCE CODE 
2 ORG 5000H 
3 BEGIN : XRA A 
4 CLS S ET 5 73H 
5 CHRCOL SET 62EH 

You can begin l i s t ing f rom any p o int in your source c ode by inc luding 
the de s i red l ine  number  wi rh the L command ( remember  to put. a space a f t e r  
t h e  L ) . 

> iC114fil 
4 
5 

CLS SET 573H 
CHRCOL SET 62EH 

You can a l so spe c i fy a labe l name inst ead o f  a numb e r  f o r  l i s t i ng . 

> L BEGIN( cr) 
3 BEGIN : XRA A 
4 CLS SET 573H 
5 CHRCOL SET 6 2EH 

The above c omman d  s t a r t s  the l is t ing at. l i ne 3 ,  s ince that ' s  whe re the 
l a be l BEGI N occu r s . 

To examine a range o f  l i ne s , spe c i fy the beginn ing and ending l in e s  i n  
the range wi th the L funct i on , s eparat ing them wi th a comma ( , ) . 

> !W.RR45l 
2 ORG 5000H 
3 BEGIN : XRA A 
4 CLS SET 5 73H 

You can a l so rep l ac e  the  f i rs t.  parame t e r  o f  the above f o rmat wi t h  a labe l 
name , though the s e cond mu s t  be a numbe r .  Th i s  ru l e  i s  unive r s a l  with 
respect  to  any two-parame t e r  command in AL . 

> BEGIN A.(cr) 
3 BEGIN : XRA A 
4 CLS SET 573H 

No t e  that you can tempo r a r i l y  ha l t  the l i s t ing at  any t ime by typing any 
key .  P r e s s  any key except  ( c r )  to cont inue . ( c r )  t e rmina t e s  the l i s t ing . 

S OURCE CODE FORMAT 

You b e gin a l ine wi th any character  other than the f o l l owing : 

COLON ( : )  
S EMI COLON ( ; )  
LINEFEED 
S PACE 
CARRIAGE RETURN 
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Each l ine i s  cons i dered  to  con s i st o f  a s e r i e s  of  vari�b l e  l ength f i e l ds 
cont aining l abe l s , 8080 mnemon i c s , operators , and / o r  data . 

FIELD FORMAT 

Fie l d s  a r c  var iab l e  in l ength and are c l a s s i f i e d  by the i r  seria l po s i t i o n  
in L�e l ine , the i r  content s ,  or the cont ents  o f  preceding f i e l d s . F i e l d s 
are c l a s s i f ied a s  c ont a in ing  one o f  the f o l l owing ; a l a be l , a mnemonic , 
a pseudo-operat o r , an operand , an addre s s , a name , a number  ( addre s s , 
ins truct ion , or  data ) ,  o r  a comment . Severa l charac t e r s  a c t  a s  de l imi t e r s  
of  f i e l d s : 

SPACE 
COMMA ( , )  
SEMI COLON ( ; )  
COLON ( : )  

LABELS 

- gene ra l f i e l d  de l imiter  
- reg i s t e r  operand f i e l d  
- comment f i e l d  
- l abe l f i e l d  

Labe l s  are  u s e d  t o  i dent i f y  t h e  beginning o f  a s e t  o f  i n s t ruc t i on s  f o r  
easy acc e s s  f rom o t h e r  p ar t s  o f  the program . Any l ine  o f  c ode may b e  
as s ign e d  a la be l .  A la be l may be u p  to  s i x  charac t e r s  in  l ength a n d  mus t  
b e  de l imi t e d  by a c o l on ( : ) . I f  a l abe l i s  a s s igned t o  a l ine , i t  mus t  
appe ar i n  t h e  f i r s t , or  l e f tmo s t , f i e l d . 

Labe l s  are s ub j e c t  to  the f o l l owing conven t i ons : 

1 )  Th e f i rst  chara c t e r  mus t  be  a l e t t e r  o f  the  a lphabe t  ( A-Z ) . 

2 )  A l ab e l  may conta in any c omb inat ion o f  s i x  l e t t e rs and numbers , but 
mu st not cont a in o ther symbo l s .  Fo r examp l e , 

A1 2345 : 
EXAMPL : 
C23 : 

a re l e ga l  la be l s , wh i l e  the f o l l owing are not : 

7 2ABC : 
A+B : 
? ZRPM : 

3 )  A lab e l  may only be a s s i gned once in any s e t  o f  s ource code 
in s truc t ions . 

NAMES 

Once  a s e r i e s  o f  l e t t e r s  and numbers has been d e f i n e d  a s  a labe l , the 
l a b e l i s  con s i de r e d  to  be a name . The name may then b e  used as an address
de f i n ing r e f erence to  c omp le t e  CALL , JMP o r  o ther memory addre s s ing 
ins t ruc t i ons app e a ring in other parts  of  the source c ode . A name may a l s o 
be u s e d  �i�n the SET p s eu do-ope ra t or to def ine a c on s tant va lue f o r  u s e  
a s  a " d a t a "  operand . 
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HEXADECIMAL NUMBERS 

AL acce? t S  hexadec ima l va l u e s  as  operands . Howeve r ,  s ince t he l e t t e r s  
A-F are used  in hex not a t i on , any hexadec ima l number that begins wi th  
one of  the se let t e rs mu s t  be  p receded  by  a zero . Otherwi s e , the hex  va l ue 
wi l l  be ass igned a s  an unde f ined l abe l . Al l v a l ue s  given in hex nota t i on 
mus t  end wi th the l e t t e r  H.  Fo r examp l e , the hex va l ue F7 2E mu s t  be repre
s e n t e d  to AL as OF7 2EH . 

OTHER NUMBER SYSTEMS 

AL al<:.o· accep t s  numbers  repre sented in four o ther b a s e s b e s i de s  hexadec
ima l - de c ima l , b inary ( wh i ch mus t  be t e rmina t e d  by a B ) , octal ( t e rminat e d  
b y  a Q ) , and b a s e  four ( t e rminat e d  b y  a n  R ) . Be l ow a re a few numb e r s  and 
how they wou l d  be  repre s e n t e d  to  AL in each of the f ive b a s e s : 

SYMBOLS 

hex 

OBAH 
OAH 
OFFH 

dec ima l 

1 76 
1 0  

2 5 5  

o c t a l  

2 7 2Q 
1 2Q 

2 7 7Q 

b a s e  4 

2 3 2 2R 
2 2R 

3333R 

b inary 

1 01 1  1 0 1 0B 
1 0 1 0B 

1 1 1 1  1 1 1 1 B 

You can use  a symbo l ic name a s  an ope rand t o  rep r e s ent a s  addre s s , da t a , 
or  other  va lue , a s  l ong a s  the name sat i s f i e s  the c r i t e r ia previous l y  
de f i ne d for naming l abe l s . 

ASCII CHARACTERS 

You c an use  a s ing l e  ASC I I  character  enc l o s e d  in s in g l e  quot a t i on marks 
( e . g . , "B" ) as an ope rand . Any ASC I I  charac t e r  norma l ly proce s s e d  by AL 
ma y be use d ,  wit h  the  exc e p t i on of the de l im i t ing charac t e r s  SPACE , COLON 
( : ) ,  SEMI COLON ( ; ) , COMMA ( , ) ,  CARRIAGE RETURN and LINEFEED . You can , 
howeve r ,  spe c i fy t hese  de l imit ing charac ters  a s  operands , provided  you 
�xp re s s  the ASC I I  va lue in hexadec ima l no t a t ion , as g i ven be l ow :  

SPACE 20H 
COLON ( : )  3AH 
SEMICOLON ( ; ) 3BH 
( cr )  ODH 
LINE FEED OAH 

For a l l  o t her  charac t e r s , AL wi l l  aut oma t i ca l l y convert the g i ven ASC I I  
character  repre sentat i on s  t o  the i r  h e x  va lue s . 

EXAMPLES OF MNEMONI C  FORMAT 

The e x amp l e  be l ow mere ly i l lustra t e s  some o f  the po s s ib l e  mnemoni c  formats  
tha t can be used  with  AL . The examp l e  i s  de s i gne d t o  i l lus t ra t e  f o rmats 
on ly , not. att.t.ua l l y  t o  do  anyth ing . 
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LABEL : CALL CHRCOL 
MOV A , B  
.LXI H ,  56F2H 
JHP BEGIN 

BEGIN : CALL 0573H 
MVI C , OFFH 
' s '  
JMP 4C06H 
MVI A ,  ' R ' 
LXI H ,  ' AB '  

PSEUDO-OPERATORS 

In addit ion t o  the s t andard 8080 mnemonics , AL recogn i ze s  s ix powe r f u l  
p s eudo-ope ra to rs  ( or ,  "ps eudo-cp s " ) . Pseudo-op s a r e  spe c i a l  i n s t ruct ion 
mnemon i c s  that , whi l e not a part of the s t andard 8080 in s t ru c t i on s e t , 
can be used  t o  dire c t  the opera t i on o f  AL . The se  p seudo-cp s are d i scu s s e d  
be l ow.  

The ORG ( ORiGina t e ) pse udo-op is  a lways used  at  the beg inn ing o f  the s ource 
code t o  t e l l  AL whe re to set the p seudo-p rogram counter  when i t  begins  
to  as s emb l e  a program .  It  a l so can  be u s e d  t o  spec i fy an  area o f  memory 
for the opera t i on o f  a pa rtic ular  part of the program . 

The ORG ins t ruct ion mus t  appear in the f i rst  f i e l d  on the l ine , and i s  
fo l l owed by a v a l i d  mnemonic ope rand that spec i f ie s  the s t a r t ing addre s s  
a s  two byt e s  o f  o b j e c t  c o de . For examp l e ,  

ORG 4COOH 

di rec t s  the a s s emb l e r  t o  begin producing o b j e c t  code and s t ore the f i rst  
byte  produced a t  lo c a t ion 00 o f  "page " 4C  ( hex ) . 

N o t e  that i f  you s t ore your program s ource f i l e in s evera l s ec t i on s  t o  
l a t er  be merged i n t o  a s ingle  program , a start ing addre s s  mu st b e  speci
fied  wi th ORG at the be ginn ing o f  the  source for  each s e c t ion . 

DS 

The DS ( De f ine S t o ra ge ) p s eudo-op a l l ows you to set  a s i de an area in memory 
for variab l e  s t o rage . When AL proce s se s  a "DS "  mnemonic , it adds  the va l ue 
of  the o p e rand a s s oc i a t e d  with the mnemonic t o  the current va l ue o f  the 
p s eudo-program c ount e r .  Thi s  e f fect ive ly cau s e s  the p s e udo-coun t e r  to  
s ki p  over a b l ock o f  addre s se s . 

Examp l e :  DS Ol OOH 

DB 

The DB ( De f ined Byt e ) p s eudo-op l e t s  you de f ine a constant or s t ring . 
The c on s t ant i s  de f in e d  by fo l l owing the "DB" mnemonic wi th a h e xa dec ima l 
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va lu e  or a mnemon ic operand . The DB mnemon ic  i n s e l f  does  not gene r a t e  
any o b j e c t  c o de . Howeve r ,  t h e  def ined byte spec i f ied  b y  t h e  op erand i s  
generated  by AL dur ing the a s s emb ly proce s s . 

For examp l e , 

DB SFH 

generat e s  a byt e of code with the va lue SFH . The f o l l owing e xamp l e  wou l d  
ins t ruct AL to  p ro duce a byte o f  o b j e c t  code conta in ing t h e  ASC I I  b inary 
pa t t e rn for the l e t t e r  ' R ' . 

D'B ' R '  

You can a l s o  def ine a s t r ing with DB . The e xamp l e  b e l ow de f ines a s t r ing 
cal led  MESSAGE f o l l owed by a nu l l . 

DB ' MES SAGE ' , O 

Th e only  charac t e r s  not a l l owe d in s t rings are s emico l on s and apos t rophes .  

D'W 

The DW ( De f ine Word ) p seudo-op i s  an exten s i on o f  the "DB" concep t . In 
t h i s  case , a "word" i s  d e f ined to  mean a "doub l e  byt e " . The DW operator 
i s  f o l l owe d by a two-byt e  operand . For e xamp l e , 

D'W 3672H 

The a s semb l e r  produc e s  o b j e c t  code in the format LSB/MSB . The refore , i n  
the above examp l e , the a s s emb l e r  woul d  p roduce a 7 2  and then generate 
the va lue 36 a s  ob j ec t  c o de . 

SET 

The SET p s eudo-opera t o r  can be used  to a s s ign a value  to a name . The f o rmat 
for u s ing the SET p seudo-op i s  s l ight ly d i f f e rent f rom s t andard mnemon i c  
forma t i n  that the pseudo-operator mnemon ic doe s n o t  come f i rs t  i n  the 
l ine . I n s t ea d , the  symb o l ic name t o  be set t o  a value  heads the l ine . 
That  symbo l ic name i s  f o l l owed by the mnemonic SET and a mnemonic ope rand 
rep re sent ing a value that the name is to  a s sume . Fo r e xamp l e , 

CHRCOL SET 0636H 

Thi s  ins t ruct i on s e t s  the  va l ue o f  CHRCOL to  0636H . Note  that there i s  
n o  COLON ( : ) f o l l owing t h e  symb o l i c  name . 

END 

The END pseudo-op may be u s e d  in a s ource f i l e , but i s  op t i ona l . Norma l ly , 
a s s emb l y  s t ops when the l a s t  l ine o f  the source code i s  a s s emb l e d , but 
an END s t a t ement wi l l  c a use  a s s emb ly t o  cease  imme d i at e l y ,  no mat t er whe re 
it o c c u r s  in the source p rogram . 
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BRK 

Th i s  pse udo-op a s s emb l e s  a break po int in the ob j e c t  code so that when  
th e  program i s  run for  t e s t ing purpo s e s , i t  may be interrupt e d .  BRK i s  
useful  for program deve lopment , but sho u l d  be removed from the source 
code f i l e  b e f o r e  f ina l a s s emb ly . 

EDITING YOUR SOURCE FILE 

AL a l l ows you t o  e d i t  the indivi dua l l ines  o f  c o de in your s ource f i l e  
and t o  add o r  de l e te l in e s  a s  nece s s ary .  

ADDlNG. LINES 

You can a dd l in e s  to your s ource code by us ing the I ( Input ) command 
de scribed e a r l i e r . S imp l y  t yp e  I ( c r ) , and AL wi l l  promp t you wit h  the  
next l ine numb e r , l e t t ing y o u  add t ext t o  the end of  your exist ing c o de . 

You can a l s o  i n se rt  new l ines  be tween e x i s t ing l ines  o f  f i l e  us ing  t he 
I funct i on . To insert  l in e s , you spec i f y  whe r e  in your c ode the n ew l in es  
are t o  be  a dde d  when the  number f o l l owing the I c ommand te l l s  AL  t o  a d d  
new l in e s  imme di a t e ly  be f ore tha t l ine . Y o u  can add  a s  many l ine s a s  you 
wi sh with t h i s  f unc t ion . Exi t  the insert  mode by typ ing ( cr )  r i gh t  a f t e r  
the next l ine number appears ; AL then a d d  t h e  new l ines a n d  renumbe r s  
t h e  source f i l e  t o  inc o rp o ra te them.  

For examp l e , s ay that you have entered a b l ock of code , but be l ieve you 
have omi t t e d  s ome in s t ruc t i on s . Fir s t , d i sp l ay the a rea in que s t i on :  

> at!JI«41441 
1 0  
1 1  
1 2  
1 3  
1 4  

START : CALL CLS 
LXI B , OFFFFH 
CALL SETSCR 
MVI C , 1  
CALL CHRCOL 

To add two new l ines  be tween l ine 1 1  and 1 2  u s e  the I c ommand wi th  a 
parame t e r . 

> 1Wf.lt41J1 
1 2  
1 3  

ALL DELAY(cr) 
. · C .3 ( cr) 

14 ml 
Now , i f  you d i sp lay l in e s  1 0  through 1 6 ,  you ' l l  s e e  that the new l ines 
have been adde d and the rema ining l ines in the f i l e renumbere d .  

> iEDW 
10 START : CALL CLS 
1 1  LX1 B , OFFFFH 
1 2  CALL DELAY 
1 3  MV I  C , 3 
1 4  CALL SETSCR 
1 5  MVI C , 1  
1 6  CALL CHRCOL 
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DELETING LINES 

You can remove a s ingle l ine or range of  l ine s from your source f i le u s ing 
the DEL ( De l e t e ) command .  AL automat ica l l y renumbers your s ource f i l e 
a f ter de let ing the spe c i f ied  l ine ( s ) . You mu s t  give a s t ar t ing l ine number 
o r  label and a range of l ines if  you want t o  e l iminate more than j u s t  
a s ingle l ine . Remember , i f  you wi sh to de l e t e  a l l  l ines  o f  source code 
f rom your f i l e , use  the NEW command . 

Fo r examp l e , t o  remove the s ing l e  l ine 1 0  f rom the p revious e xamp l e ,  typ e : 

> lt):AW01i4ll 
To erase l in e s  1 0  through 1 2  ( inc lusive ) f rom your f i l e , enter : 

> EL 10' 12( c:r) 

Use the L f unc t i on a f t e r  eras ing the l ines  t o  get an upda t e  on the rev i s e d  
l ine numb e r s . 

1 ORG SOOOH 
2 CALL SETSCR 
3 LOA 5800H 
4 INR A 
5 S TA 5800H 

RELOCATING LINES 

You c an re l o c a t e  a l ine or group of l ines in your s ource f i l e wi th the  
M ( Move ) c ommand . The c ommand take s three parame t e r s . The  first  i s  t he 
s t ar t ing l ine number . I t  i s  f o l l owed by the l a s t  l ine number  t o  be  move d ,  
and the t h i rd p arame ter  indicates  the l ine number  i n  f ront o f  whi ch the 
b l ock i s  to  be  re l oc at e d . 

Le t ' s  s a y  that  in the above examp l e , you wish  to move l ines  3 and 4 b e f ore 
l ine 2 .  You  wou l d  use  the M ( MOVE ) command as f o l l ows : 

> 3 4 2(cr) 
> iJml 
1 ORG SOOOH 
2 LOA SBOOH 
3 
4 
5 

INR A 
CALL SETSCR 
STA 5800H 

MODIFYING LINES OF CODE 

You h a ve three opt i on s  for a l tering a l ine of code - the  C ( Change ) c ommand 
to  c omp le t e ly mo d i fy the conten t s  of  a spec i f ic l ine o r  l ines , the  MOD 
( Mo d ify ). CJ"Jaunand t o  e d i t  a l ine wi thout having t o  re type i t  comp l e t e l y , 
or t h e  REP ( REPlace ) c ommand to  change a charact e r  s t r ing in one or many 
l i ne s .  
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C ( Change ) 

Th i s  command re quires  you to retype the ent i re l ine you want t o  change . 
Use this c ommand when the correct ions t o  a l ine are ext ens ive enough to  
warrant t o t a l  retyp ing . F o r  minor correct ions , such an  ins e r t ing o r  
d e l e t ing cha ract e r s , you wi l l  f ind the MOD c ommand move c onven ient and 
u s e f u l . 

To change the contents o f  a s ingle  l ine , type the C command , f o l l owed 
by the l ine numbe r  o f  the l ine t o  be a l tered . For examp l e , i f  l ine 3 con
tains the comment 

3 ; ILLUSTRATING THE USE OF 

and you want t? change i t  c omp l e t e ly , you might type 

> WD4J] 
c ;USING· "THE( cr ) 
4 [I!Jl 

If  you are changing on ly  one l ine , make sure t o  p re s s  ( c r )  again immed
i a t e l y  a f t e r  concluding the changed l ine with ( cr ) , t o  re turn t o  command 
l eve l .  The l ine you spec ify  wi th the C command t e l l s  AL t o  begin changing 
l ine s at that numbe r .  If you do not exit to command l eve l a f t e r  changing 
the des ired l ine , you may inadvertant ly change l in e s  you d i d  not me an 
to ! 

You can a l s o  spec ify  a range o f  l ine s t o  change . The c ommand shown b e l ow 
l e t s  you change only  l in e s  4 th rough 7 .  

> MMJi44J 
Note  that  when you spec ify  a l ine to  be changed ,  i t  i s  automa t i ca l ly  
de l e t e d  a n d  t h e  c ode you type i n  takes i t s  p lace . I n  o t he r  words , the 
above e xamp l e  i s  equiva l ent t o :  

;> EL 4 7(cr) 
> iCI!@ti] 

In genera l , i t ' s  a dvi s ab l e  to  u s e  caut ion in u s ing the C command to change 
large groups of l ine s . You ' l l probably f ind the DEL and I commands a more 
r e l iable  me ans of a l t e r ing range s of l ines . 

MOD ( Modi fy ) 

Wi th the MOD c omman d , you have a conven ient means t o  p e r f orm minor edit ing 
on the l ine s in your s ource f i l e . Th is funct ion l e t s  you s earch a l i ne 
f o r  any given character , t hen de l e t e  it or a d d  chara c t e r s  f o l l owing i t . 
Typ e the MOD command f o l l owe d by the l ine you want to change . When you 
p re s s  ( c r ) , AL wa i t s  f o r  you to  enter your " s e arch character . "  AL then 
p r in t s  the l ine up  through the  f irst  occurrence of  that character and 
s t o p s  t o  l e t  you add , de l e t e  or change charact e r s . You can even respe c i fy 
the " s e a rch character"  in  mi d-l ine t o  perf orm mu l t ip l e  change s in  the 
line wi th  a s ing le pas s .  
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Ce r t a in ch aracters have spec i a l  mean ing within t h i s  command . The s e  char
a c t e r s  l e t  you "move ac ro s s "  the l ine f o r  e d i t ing . The se chara c t e r s  and  
th e i r  me anings are : 

1\ To respec i fy the search character  dur ing an e d i t ing pa ss . 

< To f ind the next occurrence in the l ine  o f  the spec i f ied search 
charact e r .  

> To append the rema inder o f  the o r i g ina l l ine t o  the rev i s e d  
l ine . 

(cr ) To de l e t e  the rema inder o f  the o r i g i n a l  l ine , l eaving only the 
revi s e d  port i on . (cr ) is a l s o  used t o  execute the 1\ > 
and < spec i a l  charact ers in the MODIFY f unc t i on .  

To i l l us t ra te  the many ways the se edit ing characters  c an be emp l oye d ,  
le t ' s  work wi th  a s ingl e , one-l ine examp l e : 

1 ; THIS I S  AN EXAMPLE 

To mo d i fy the l ine so that  it reads "THIS I S  A S IMPLE EXAMPLE" ,  you might 
use the MOD c ommand as f o l l ows : 

THI S  IS  AN 
EXAMPLE 

> 1Wii§ll 
( bs ) ,  SIMPLE >· ( c:r-) 

1 ; THIS I S  A SIMPLE EXAMPLE 

In the p roce s s  above , mod i f icat ion o f  l ine 1 i s  spec i f ie d . The chara c t e r  
' N '  i s  s pe c i f i e d  a s  t h e  s e arch character , a n d  AL p r int s t h e  l ine u p  through 
the f ir s t  o ccurrence of ' N ' . The (b s ) de l e t e s  the ' N '  f rom the l ine , then 
the wo r d  t o  b e  insert e d ,  SIMPLE , is typed . The " >  " symbo l fo l l owing 
S I MPLE appends the rema inder of the origina l l ine ( EXAMPLE ) to the rev i s e d  
l i ne . 

When you type ( cr ) , AL pri nt s the rema inder o f  the l ine and returns to 
command l eve l . 

To change the l ine t o  read "THIS I S  SIMPLE" requires  that  you s e a rch for 
and  de lete the "A" , r e sp e c i f y  the search character  to "E" , then use the 
( c r ) to de l e t e  the word  EXAMPLE from the l ine . 

> ���·uWQ41il 
� 
; 'IHIS  I S  A 
!a 
SIMPLEtm] 

( bs )(bs) ' /\  · ( cr )  

> ,.li.,4] 
; THIS IS SIMPLE 
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To add  the word VERY between I S  and SIMPLE in the l ine , you wi l l  have 
to use the " )<. " character  to  l ocate  the f i rs t , then se cond , occurrence 
of the  l e t t e r  "S " .  

> �;t.UWii:il 
Sl 
; THIS t4J4!iJ 
IS 'Y*i'*:#i ... j] 
SIMPLE 
> ·•11411 

1 ; THIS  I S  VERY SIMPLE 

To add charac t e rs t o  the beginning of the l ine , you mus t  search f o r  the 
f i rst  chara c t e r  in the l ine , de l e t e  i t , add charact e r s  or spaces a s  
des ired , t hen retype the l e t t e r  you erased and append the re st  o f  the 
original  l ine . 

Wh i l e  i t  may s e em e a s i e r  j u s t  t o  re type the l ine ( and , in s ome cases  i t  
may we l l  be ! ) ,  we urge you t o  become f ami l i ar with u s ing these  e d i t ing 
cha rac t e rs with the MOD command . Once you are  comf o r t ab l e  with e d i t in g  
i n  t h i s  way , you ' l l f in d  t h a t  t h i s  command l e t s  y o u  make mo d i f i c a t ions  
in you r  s ource code rap i d l y  a nd  e a s i ly .  

The MOD command can a l s o  b e  u s e d  with severa l l ine s . The f o l lowing c ommand 
a l l ows you to mod i fy l in e s  3 through 5 .  

REP (REPl ace ) 

The REP command l e t s  you rep lace a charact e r  s t ring in your source c o d e  
wi th a d i f fe rent chara c t e r  s t ring . The genera l f o rmat i s  the c ommand wo rd 
REP , f o l l owe d by the s t rings to be rep l aced and the rep l ac ement  s t r ing , 
separat e d  w i t h  a comman and enc l o se d  in quo t e s .  You can a l s o  append l ine 
number s  to the  command to de f ine where rep lacement is to occur . I f  no 
l ine numb e r s  are g iven , rep lacement occurs t hrough t he ent i re s ource f i l e . 
Con s i de r  t h e  f o l l owing source code : 

1 VAR SET 5800H 
2 LDA VAR 
3 INR A 
4 STA VAR 
5 ; VARIABLE STORAGE 

The l a be l VAR occurs in l ines 1 , 2 ,  and 4 .  I f  we wan t e d  t o  change the l abe l 
VAR t o  LAB , we wou l d  u s e  the f o l l owing command : 

> · ' VAR-. . .  •··LAB '  
> i!i4liJ 
1 LAB SET 5800H 
2 
3 
4 

LDA LAB 
INR A 
STA LAB 

5 ; LABIABLE STORAGE 
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As you can se e , every oc currence o f  VAR wa s rep l ac e d  w i th the s t ring LAB . 
S in c e  we probab ly d�dn ' t  want to  change l ine 5 , a b e t t e r  s o l ut ion i n  t h i s  
ca s e  woul d  b e : 

> 

Thi s  t e l l s  us  to  rep lace  VAR with LAB in l i ne s 1 through 4 only . 

SOURCE CODE ERROR 

I f  you a t t empt to  add in more source code than you have a l l o t t e d  for it , 
AL give s you the s ource code buf fer  ful l me s s age : 

0? 

STORING AND RETRIEVING YOUR SOURCE CODE 

At various  po int s during source code preparat ion , you wi l l  want to s ave 
the i n f ormat ion you ' ve entered on c a s s e t t e  tape . If  the p rogram you are  
wr i t ing is  long , you may wish t o  save i t  in s ect ions on s eparate tape s 
for  e a s y  rev i s ion i f  required a f t e r  an as s emb l y p a s s .  You wi l l  a l so gener
a l ly want to  have a back-up c opy o f  your source f i l e  �n t ape be fore  begin
ning the a s semb ly proce s s , so that your hard work i s  not  l o s t  i f  s ome thing 
goe s awry ! 

SAVING YOUR SOURCE CODE ON TAPE 

To save your current s ou rce f i le  on t ape , use  the R ( Rewind)  and SAVE 
commands • .  

R REWIND . Th i s  command turns the tape mo t o r  on so  you 
· can p o s i t ion your t ape  accura t e l y  f o r  reading  and 

wri t ing . Use the F-FWD , READ , or REWIND c a s s e t t e  but tons 
to  a dvance or rewind the tape . The s ounds you hear 
when you u s e  the  READ but t on are not  the soun d s  o f  
a program l oading , s o  AL and your source f i l e  are  
una f f ected .  You can a l s o  depre s s  the READ and WRITE 
c a s s e t t e  butt ons with t h i s  funct ion to erase  the t ape . 

SAVE When your dat a  tape i s  prope r ly p o s i t ione d ,  depre s s  
the READ and WRITE cas s e t t e  but t on s . Then type SAVE ( c r ) , 
and AL wi l l  wri t e  your source code t o  t ape . The 11 > 1 1 
prompt appe ars  when the wri t ing opera t i on i s  comp l eted . 

RETRIEVING YOUR STORED SOURCE CODE 

I f  you a r e  continuing program entry from a previous s e s s ion , or i.£ ,a n 
erro r  h as  been d i scovered in the a s s emb ly proc e s s , you can re load a source 
f i l e  s t o red on tape e a r l ier with the LOAD command . 

Use t he R ( REWIND ) c ommand as  described above to  p o s i t ion the t ape for  
re adin g . When it  i s  properly  p o s i t ioned , depre s s  the READ cassette  butt o n  
and type LOAD ( cr ) . The 1 1 > " prompt reappears when the rea di ng operation  
is  comp l e t e d .  Yo u  c a n  the n  e d i t  or add  to your f i l e  us ing the  o ther  AL 
commands . 
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N o t e  that when you use  LOAD , i t  add the source code you ' re l oading onto 
the end o f  any sourc e c o de current ly in AL . Thi s  can be u s e f u l  whe n  you 
wan t  to  e d i t / a s s emb l e  two f i les  at  once . However , if you only want t o  
work on one f i l e  a t  a t ime , use the NEW opt ion bef ore l oa d ing  a t ap e . 

PRODUCING PRINTED LISTINGS OF YOUR SOURCE CODE 

AL h as  severa l c ommands  that l e t  you acce s s  a printer  through your RS 2 3 2  
p e riphera l i nte rfa c e . The s e  commands l e t  you s e t  the baud r a t e  and l ine 
l ength approp r i a t e  fo r your part icular p r in t e r  and p roduce l i s t ings of  
your source code  f i l e . 

SETT�NG THE BAUD RATE 

To set  the baud ra t e  required by your printer , use  the  B ( Baud ) command . 
t o  execut e  t h i s  c ommand , type "B" , fo l l owe d by a f our- d i g i t ,  hexadec ima L 
number e qu iva l ent t o  the d e s i red  baud ra te . The de f a u l t  AL baud rate i s  
1 200 bps . For p r i n t e r s  requiring a d i f ferent baud r a t e  s e t t ing , se l e c t  
f rom the t a b l e  b e l ow .  I f  your p r inter opera t e s  a t  6 0 0  bps , y o u  woul d  type  
the f o l lo iwng b aud r a t e  c ommand : 

> I:M•1•tiiR4iiJ 
The baud rate  ha s  been se t  when the " · > " prompt appe a r s . 

BAUD RATE SETTINGS 

Bnnnn 

Baud Rate nnnn = 

1 1 0 03F6 

1 3 4 . 5  033D  

1 50 02E8 

300 0 1 7 4  

600 OOBA 

1 200 0050 

2400 002F 

4800 001 7 

9600 oooc 

- 1 6-



LISTING THE SOURCE FILE 

The pa rame t e r s  for pro duc ing a source f i l e  l i s t ing a re ident i c a l  t o  t h e  
LI S T  command e xcep t that t h e  command used i s  L L .  

The f o l l owing c ommand l i s t s  your ent ire program : 

> i!ffil:z Ill 
To l i s t  a range o f  l in e s , spec ify  the l ines  that  beg in and end the . range 
when you invoke the LL c ommand . 

> · 15 40(cr·) 

To l i s t  a s in g l e  l ine , spec i fy the l ine numbe r  wi th LL : 
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AL THE ASSEMBLER - . GENERATING TdE OBJECT CODE 

When your s ource code has  been prepare d ,  you are ready t o  b e g in the a s s em
b ly proce ss . Remembe r  that  your s ource f i l e  shou l d  begin with an ORG 
mnemonic to t e l l AL whe re t o  gene ra te the o b j e c t  code . 

GENERATING THE SYMBOL TABLE 

AL has a mul t i-p a s s  a s s emb l e r  with forward re f erenc ing capab i l i t i e s . Th i s  
means tha t you can re fe rence l abe l s  in the source code b ef o re the labe l s  
have been de f ined . Because AL h a s  th i s  f eat ure , i t  mus t  perform a pre l im
ina ry pass  on the s ource f i le t o  determine wh ich labe l s  are used  and t o  
a s s ign addre s s e s  t o  t h e  la be l s . I n  this  pas s ,  ca l le d  P a s s  1 ,  AL bu i l ds 
t h e  symbol t a b l e . Thi s  i s  the f irst  st ep in the a s s emb l y  proce s s ; it  mus t  
b e  execut e d  b e fore any sub s e quent pa s ses  can b e  done . 

Pas s  2 actua l l y crea t e s  the ob j ect  code in RAM .  

The command A ( As s emb l e ) e xecu t e s  pass  1 and p a s s  2 i n  se quence . I f  any 
errors are f ound in p a s s  1 ,  p a s s  2 cannot be execut e d .  

You can a l so execute  each p a s s  s eparat e l y .  The command Al init i a l i ze s  
and b u i l d s  the symb o l  only , and A 2  crea t e s  the  o b j e c t  c o de . When e xecut ing 
the p a s s e s  s epara t e ly , b e  sure to do Al f i r s t , s inc e the obj ect  c ode i s  
dependen t  o n  a c omp le t e  symb o l  t ab l e . 

There i s  an a dd i t i ona l a s semb ly  p a s s  wh ich can b e  u s e d  t o  add new labe l s  
to  an exi s t ing symb o l  t a b l e . Th i s  p a s s  i s  done with. the  c ommand AO . I t  
i s  u s ef u l  f o r  b u i l ding a symb o l  t ab l e  from more than one s ource f i l e with
out de s t roying the  r e f e rences created by the ini t i a l  A1 . 

ERRORS IN ASSEMBLY 

The a s s emb ly  p a s s  wi l l  abort  on the f i rst  occurrence o f  an e rror in the 
source code . You mu s t  c o rrect the error bef ore you can proceed wi th 
a s s emb l y  o f  the f i l e . 

A l l e rror me s sages  are gi ven in the format : 

where : 

E :  nn LLL 

LLL is t he l ine numb e r  in wh ich the e rror was f ound . 

nn i s  the error type . The e rror numbers  and the i r  meanings are 
given on the f o l l owing page . 
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ERROR CODE 

00 
0 1  
02 
03 
04 
05 
06 
07 

DISPLAYING THE SYMBOL TABLE 

MEANING 

uneven or mi s s ing quotat ion marks 
extra t e rm on l ine 
symbol  tab l e  f u l l 
rede f ined l abe l 
mi s s ing or inva l id mnemon ic  
number  error 
mi s s ing re g i s t e r  
inva l i d  operator 

You ma y disp lay the con t e n t s  o f  the symbol  t a b l e  on the  sc reen us ing the 
SD command ,  or dump it to the p rinter using the command LSD . 

SAVING AND RETRIEVING OBJECT CODE 

Once  your program i s  corre ct ly a s s emb l ed , you wi l l  want  t o  save i t  on 
t ape . Use the "R" key to turn the tape mot o r  on . Pos i t i on the tape  and 
pre s s  ( c r )  to turn the mo t o r  o f f . Depre s s  the READ and WRITE c a s s e t t e  
but t o n s  and u s e  t h e  f o l l owing format t o  s ave your code . 

W addr l , addr2 

Where addrl is the s t a r t ing a ddre s s  of your o b j e c t  c o de and addr2 i s  the  
ending addre s s . 

The examp l e  b e l ow s ave s the ob j ect  code s t a rt ing a t  addr e s s  SOOOH t o  528FH • 

> . 5000H 528FH 

No t e  t h at  the code be l ow wi l l  a l s o  s ave the s ame area o f  memory s ince 
20 , 480 e q ua l s  5000H . 

The f i r s t  parame t e r  may a l so be  a labe l name if  prope rly  de f ined in the  
symbo l t ab l e . 

> · LABEL .5.28 . 

Re load o b j e c t  c o de t ap e s  wi th the READ command . Note  that  i f  your object  
code uses  s ome area  o f  RAM a l s o  occup i e d  by  AL , AL wi l l  be  dest royed and 
mus t  be re loade d .  
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AL THE MONITOR - EXAMINING AND PATCHING OBJECT CODE 

AL a l s o  has  several funct ions norma l l y  found in a mon i t o r  p r ogram . The s e  
f unct ions a l l ow you t o  man ipul a t e  the object  d i rec t ly , whi ch h e l p s  in 
t h e  t es ting phas e  of your program . 

DISPLAYING MEMORY 

The D ( Disp lay ) command l e t s  you examine actua l memory l oc a t ions . It out
puts the ir  a ddre s s e s  and va lue s in hexadecima l . Type ' D ' , then the start ing 
addre s s  that you want to  begin d i sp l aying . 

To d i sp lay part o f  the c ontent s o f  ROM , enter the command :  

This p ro duce s the f o l l owing disp lay : 

0200 54  41  50  45  
0204 00 FF 03 3A 
0208 1 4  5 2  20 54 
020C 4F 20  52  45 
02 1 0  5 3  5 4  41 5 2  

You can h a l t  the d i s p l ay tempora r i l y  by h i t t ing any key but ( cr ) , then  
res tar t  wi th any key but ( c r ) . ( c r ) t e rmina t e s  the d i s p l ay . 

The f i rst  c o l umn o f  numbers shown are the hexade c ima l  a ddre s s e s  o f  succes
s ive l ocation s , in increment s o f  f our . The f our c o l umns f o l l owing the 
hex a ddre s s  d i sp lay the conten t s  of the four succ e s s ive l o c a t ions , begin
ning at the a ddre s s  in the f i rst  column . 

You can a l so use  a l abe l name inst ead  o f  an a ddre s s  on the  Disp l ay comman d .  

You can a l so d i sp l ay the content s o f  the var i ou s  re g i s t e r s  with the DR 
c omman d .  

To dump memory t o  the printer instead o f  the s c reen , u s e  the LD command . 

CHANGING MEMORY LOCATIONS 

The S command d i sp l ay s  memory , one l ocat ion a t  a t ime , in a f o rward or 
backward d i re c t ion . To use  the command , type S f o l l owed by the s t a r t ing 
a ddre s s  you wish t o  change . Us ing S ,  you can enter  a new va l ue o r  l eave 
the current val ue unchanged as f o l l ows : 

• To l e ave the va lue unchanged and d i sp lay the next h igher l ocat ion , 
type a c a rriage return ( cr ) . 

• To leave the current va l ue unchanged and d i s p lay the p revious 
l oc a t i on , pre s s  the Backspace ( b s ) key . 
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o To change a va lue and then disp lay the next h i gher l ocat ion , type 
in the new hexade c ima l value and pre s s  ( cr ) . 

0 To return t o  AL ' s  command l eve l , type a p e r i o d  ( . ) ,  then pre s s  ( c r ) . 

Numbers may be entered  in any o f  the accep t a b l e  numeric  f o rma t s , inc luding 
characters or s t r ings in s ing l e  quot e s . 

SETTING A WINDOW 

You ma-y change the  s creen d i sp l ay format us ing the WIN ( WINdow ) command .  
Type WIN , fo l lowed b y  the  number  o f  l ine s t o  b e  a l l oc a t e d  f o r  s c ro l l ing 
on the bot t om port ion of the s c re en . No s c ro l l ing wi l l  occur above the 
p o int spe c i f i e d  with the WIN command , even with s ub s e quent AL commands . 
The WIN c omman d  l e t s  you deve lop graphic s c re en d i sp l ays with AL ' s  Mon i t o r  
more e a s i l y . The win dow i s  re s e t  to  its  de fau l t  parame t e rs when RESET 
is pre s s e d .  

RUNNING YOUR OBJECT CODE 

The G ( Go ) c ommand exe c u t e s  your object  code be ginning a t  the a ddres s  
you spec ify . The examp l e  be l ow s t a r t s  runn ing the p rogram a t  5 2 1 0H .  

> ·5210H(cr) 

A labe l may be u s e d  in p l ace  of the addre s s . 

When the program i s  interrup t e d  by a break p o int , the cont ent s o f  the 
reg i s t ers may be  e xamine d  u s ing the DR comman d .  Thi s  f e a ture t e l l s  you 
the current s t atus  o f  each regi s t e r ,  ind ividua l f l ag  s e t t ings , the program 
coun t e r , and s tack point e r . 

To cont inue pro gram execut i on a f t er a break , j u s t  t ype CONT and p rogram 
execut ion wi l l  p ick up where  it l e f t  o f f , at the next ins t ruc t i on f o l l owing 
BRK. . 

Any o f  the individua l re g i s t e r s , A , F , B , C , D , E , H ,  o r  L or the re g i s t e r  p a irs  
BC , DE , or  HL can b e  a s s i gned a va lue us ing the  SET command .  

Examp l e : 

> SET· D ' A' ( cr) 

Th i s  a s s i gn s  the  va lue  41H  ( ASCII for  "A" ) t o  r e g i s t e r  D .  

The as s i gned v a l ue c an a l so b e  a labe l name i f  the symbo l t a b l e  i s  intact . 
F or  instanc e , the f o l l owing is  l e g a l  a s  l ong a s  the  l abe l DATA exi s t s  
i n  t h e  symbol tab l e : 

> S£T'HL DATA( cr) 
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SAMPLE PROGRAM 

INT : 

BEGIN : 

ANIM : 

ORG 4COOH 
RCffRAD SET 5FE1H  
SETSCR SET 5 7 5H 
CHRCOL SET 6 2EH 
PUTC SET 43EH 
DELAY SET 7F6H 
PUTSCR SET 5 4FH 
CLS SET 573H 

LXI SP , 5FCOH 
; SET STACK POINTER 
JMP BEGIN 
ORG 5000H 

CALL CLS 
; CLEAR SCREEN 
LXI B , OFFFFH 
; SET DELAY VALUE 
CALL DELAY 
MVI C , 3  
CALL SETSCR 
; SET SCREEN COLOR 
MVI C , 1  
CALL CHRCOL 
; SET STRING COLOR 
LXI D , 8 1 9H 
; X , 4  SCREEN COORDINATES 
LXI B , STRTAB 
; ASCII TABLE 
CALL PUTSTR 
; DIS PLAY STRING 
CALL ANIM 
; MOVE CHARACTER 
JMP BEGIN 
; REPEAT 

LXI H , CHRTAB 
; GET ADDR OF USER CHRTAB 
SHLD RCHRAD 
MVI C , 2  
CALL CHRCOL 
; SET CHAR COLOR 

MVI C , 1  
; POINT TO FIRST CHAR 
MVI D , O  
MVI E , O  
; X , Y  SCREEN COORDS 

EXAM1 : 

CHRTAB : 

STRTAB : 
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CALL PUTC 
; OUTPUT CHAR 
LXI , B , OCFFH 
; SET DELAY VALUE 
CALL DELAY 
MVI C , 3  
CALL CHRCOL 
; SET UP ERASE COLOR 
MVI C , 1  
; POINT TO FIRST CHAR 
CALL PUTC 
; ERASE CHAR 
MOVE A , D  
; MOV X COORD TO ACC 
ADI 2 
; ADVANCE X COORD 
CPI 1 1 2  
; END OF SCREEN? 
RP 
; IF SO , EXIT 
MOV D , A  
; PUT BACK X COORD 
MVI C , 2  
CALL CHRCOL 
; RESET COLOR 
MVI C ,  1 
; POINT TO 1 ST CHAR 
JMP EXAM1 
; DO IT AGAIN 

DB 7 , 7  
; CHAR HGT/WDTH IN  BITS 
DB l OH , l SH 
DB OFCH , OFEH , OFCH 
DB 1 8H , 1 0H 
DB 20H , 20H , 20H 
DB ' DEMONSTRATION ' 
DB 0 
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P . O .  Box 7357 

204 E. Washington St. 
Ann Arbor , Ml 48 107 

(3 13) 996 - 0626 

RS232 BAS IC -- LINEPRINTER COMMANDS 
===========-======================= 

R S 2 3 2  BAS IC has the same f eat ur es and language c apab il i t ies as s tandard 
Mi cr o s o f t  Level II BAS IC . In add i t ion , it contains two commands neces sary 
to a ccess a l inepr int er d irectly f rom BAS IC or from a progr am :  
LL IST and LPRINT . 

LLIST 

The LL IST command produces a l ineprinter l i s t ing of the BAS IC program 
curr ently in memo ry . LL IST can b e  used in direct mo de only . To produce 
a l is t ing , type LLIST ( the command will appear on the TV s cr e en) . The 
pro gram will lis t out to the l inep r inter . 

LPRINT 

The LPRINT command output s inf o rmat ion to a l inepr inter . It c an be used 
in direct mod e ,  b ut is mo r e  commonTy emb edded in a program to produce 
report s ,  analyses , summaries , et c .  In this cas e ,  the LPRINT command is 
no t execut ed unt il the program is run . The LPRINT command has the g eneral 
form :  

LPRINT " s tring" 
o r  

LPRINT var iab l e  

Examples o f  the use o f  thes e two commands ar e shown on t h e  following page . 
Th e program l is t ing and. result ant output were produced us ing an RS 2 3 2-
equipped Int er ac t  and a COMPRINT l ineprint er . 

Comb ined BAS IC and Machine Code Programming -- the USR Func t ion 

The MICRO VI DEO MONI TOR g ives you the fac ility to wr ite p r ograms with b et ter 
an ima t ion that execu t e  fas t er than programs wr i t t en in BAS I C .  However , you 
may no t want to write an ent ire pro gram in machine co·de but s t ill want the 
imp roved graphics and speed the HONITOR o f fers . You can comb ine BAS I C  and 
machine code by entering the machine code with the MONITOR and access ing 
it f rom BAS I C  with the U S R  func tion . 

Before enter ing the U S R  funct ion , you mus t def ine the location (LS B and MS B )  
o f  the machine code i n  memo ry , u s ing two POKE s tatements . The value p u t  in to 
the f ir s t POKE loc a t ion defines the LSB ( s tart ing lo cation o f  the machine code 
rou t ine) ; the value put into the s econd POKE lo cation defines the MSB .  To 
determine the value to b e  ent er ed in each POKE s tatement , convert the s tar t ing 
and ending bytes of the rou tine from hexadec imal to decimal . 

POKE 3 0 4 9 9 , 1  
P OKE 3 0 S OO , M  
TT� P 



RS 2 3 2  BAS IC -- S amp le Program 

To produce a pro gram l is t ing , type LL IST ( command appears on TV sc reen) : 

1 0  LPR I NT " TEST PROGRAM " 
20 CLEAR f 200 ) 
30 A$= " " 
40 FORCH=32T096 
50 A$= A$ +CHR$ C CH )  

60 LPP I NTA$ 
70 NEXT 

Then , execut e the program by typ ing RUN ( al s o  app ears on TV s creen ) : 

TEST PRCGRAM 

' . 

! • i= 
! " *S 
' • if·lS� 
! " '*'�'& 
� • 'i:S�&' 
I • �$�&' ( 

� " Jt :i�<::� ' ( ) •.- + 
� "' .;t. ·;��2<' ( ) $ · !· ' 

I • -jf:Jb�� 2c '  ( :: <!'. of ' -
! • �'1)::--s· � ) lH , - . 
� • �$,�&' ( ' ·· + '  - . / 
! � *$�;�<' ( ) .... + J - . /'0 
I " ii'$%&' ( ) lli+ , - .  / 0 1  
! .. *i/�f� '  ( );t.+ ' - . /0 .!. 2  
I " {f $�� &' ( H + , - '• / 1:3 !. 23 
: " 'if _$%;?,: '  ( ) -t> + , - . / 0 1 2::14 
1 " � $%&' : :  H+ , - .  / \:j l 2 �J ·:t5 

� . .  #o$%&' ( ) '*·+ '  - . / '3  .� 23456 
t " �$�� �,'  ( H+ ,  - ./0 1 234587 
1 " i!'  .":P�& ' c � $ + , - . .  m z=-4 5578 

i. " * ':S%&' ( ·. i'+ , - . /[I 1 23 456789 

\ H #"$}�,�f.'  ' ) 1'-i- > - ,  ,· '8 1 2:;:)456789 : 
' • *$��.".:' ( J :>- J - . / 2 1 234136789 : ; 
I • ,�, ��·. & ' ( )  !:. +  1 - • .'�'J 1 23456783 : ; ( 

! " + $�&' ( ' • + , - . /0 1 23456789 : ; < = 

! • 'li:$��&· ( ) -!!<+ ' - . /0 1 23456789 : ; < = > 
! " iS%&' � ' • + . - . /0 1 23456789 : ; < = >? 

I " i!- ��·;?o<' ( > � + ,  - . / 0 l 234S5789 : ; < = >? @  
I " *  \}�·;?� '  ( ) .;. + ' - . / !/\ ). 2'345'3789 : ; < = )?i�A 
I • ;¥·$�;:::.: . ( : ·  4 -1- ' - • / 0 1 23 4 5 5789 : : < = >?�·AB 
I ' '  ':f $�; ,:;_ ' ( :• � + ' - • /0 1_ '23 455788 : ; < = >?@ ABC 

I • � lP;&' ( ) *-+ ' . , . /0 1 234S6789 : ; < = > ? @ABCD 
I " # $%&' ( ) � + , - . / 0 1 23456789 : ; < = >?�ABCDE 

� " -if :l��&' ( -, i!O+ , - .  -· 0 1. 234SS789 : ; < = ) ? §f1BCDEF 
: · �s�! · r ) • + , � , /0 1 23 4 56789 : ; < = >?�AECDEFG 
� " :1-'i��&" ( . ..  � • ·+ � - .. .  ' :.J  1 23 458789 : ; ( = >?�.� A S -.-:DEFGH 
: • 't$�� .?, · ( )  ... ; , - .  / 0 1 234�578 9 : ; < = > ? ®ABCDEFG H I  

! " +$%&' C ' � + ,  - . / O l 23456783 : ; < = >? @ABCDEFGH I J  

• 



BAUD RATE 

MICRO !.( � VIDEQM 
P . O .  Box 7357 

204 E. Washington St.  
Ann Arbor, MI 48 107 

(3 13) 996 - 0626 

RS 2 3 2  BAS IC -- I /O PAR&�TER CONTROL 
==================================== 

Your R S 2 3 2  inter face can b e  used with Micro V ideo ' s  RS 2 32 BAS I C  to d r ive any 
RS 2 3 2-compa t ible l inep r inter , at s tandard o r  non-s tandard b aud rates b e tween 
110 and 1 9 200 b p s . Th e default b aud rate init ialized wi th RS 2 32 BAS I C  is 
1200 b p s . This i s  the mo s t  commonly used baud rate , b u t  there may b e  o ccas ions 
when you will need t o  s elect a d i f f erent rat e . To s e t  the b aud rate b etween 
600 and 19 200 , use the f o l l ow ing POKE ini t ial iza t ion : 

POKE 2 50 9 8 ,A 

where : A = 111860/ d e s ired b aud rate 

; BAUD LATCH AT . CO O OH 

The t ab l e  below ident if ies the value o f  A for s t andard b aud r a t es . 

A= BAUD RATE 

1 8 6  600 
9 3  1 200 
4 7  2400 
2 3  4 800 
1 2  9 600 

6 1 9 200 

To s e t  a b aud r a t e  lower than 600 b p s , a two-b y t e  d iviso r , ini t ial i z ed by 
two s eparate POKE s t atements , mus t b e  used . 

POKE 2 5 0 9 8 , A 
POKE 2 5 0 9 9 , B  

The t ab l e b elow def ines the values o f  A and B f o r  s tandard b aud rates lower 
than 6 00 b p s . 

A= B= BAUD RATE 

1 1 6  1 300 
2 3 2  2 150 
2 4 6  3 110 

No t e :  S ome dev i c es do no t operate at exactly s t andard ( 600 , 1 2 00 , e t c . )  baud 
rates . I f  you have d i f f i cul ty us ing a device with your Interact and 
RS 2 3 2  BAS IC , it is f ar mo re l ikely that the devic e ' s  required b aud rate 
is s l ight ly o f f  s tandard than that there is a prob lem with your computer 
or inter f ace . T ry decreas ing o r  increas ing the b aud rate s e t t ing s l ight ly 
f o r  corre c t  o p eration o f  the peripheral . 



RS 232 BAS I C  -- I /O Parameter Con trol 
Page 2 

DATA FORMAT 

The def aul t d a t a  f o rmat s e t t ing in RS 2 32 BAS I C  is 8 -b i t  word l en g th w i th 1 S top 
bi t ,  o dd p a r i t y . Al though this is a s t andard f o rmat used by mo s t  p rin t ers , some 
devices require non-s tandard data forma t . To s e t  the indivi·dual b it s  f o r  a 
non-de f aul t  f o rma t ,  sel e c t  as appropriat e f rom the f o l l ow ing s ta t emen t s . 

S tart wi th : 
A='/J 

To change wor d  leng th : 

A=A OR 0 
A=A OR 1 
A=A OR 2 
A=A OR 3 

To s e t  numb er o f  S to p  b i ts : 

A=A AND 2 5 1  
A=A O R  4 

To s e t  parity on o r  o ff :  

A=A AND 24 7 
A=A OR 8 

To s e t  even o r  o dd parity : 

A=A AND 2 3 9  
A=A AND 1 6  

FOR 5-BIT L ENGTH 
FOR 6-B IT LENGTH 
FOR 7-B I T  LENGTH 
FOR 8-B IT LENGTH ( DEFAULT )  

FOR 1 STOP B IT ( DEFAULT) 
FOR 2 STOP B IT S  

FOR NO PARITY CHECKING 
FOR PARITY CHECKING ( DEFAUL T )  

FOR ODD PARITY I F  PARITY S ET ON ( DEFAULT) 
FOR EVEN PARITY IF PARITY SET ON 

Then , t o  init ial i z e  the non-defaul t forma t : 

POKE 2 5 100 , A  ; L INE CONTROL REGISTER AT . C0 0 4H 

You can res e t  t o  the defaul t dat a format with the s ta t ement : 

POKE 2 5 1 0 0 , 11 

Thi s  i s , o f  cours e ,  no t the mo s t  e f f ic ient way to d e f ine the f o rmat parame ters . 
Thi s  exp lan a t ion i s  int ended to explain the c onstruct ion o f  the value to b e  
POKEd into locat ion 2 5 1 0 0 . To determine the value o f  A f o r  your part icular 
devic e ,  you can ent er these s t a t ements in direct mode and �hen use the s ta t ement 

P RINT A 

to ob t a in the value o f  A .  Then , for future use , you can poke tha t value d irec tly 
into loca tion 2 51 0 0 . 



RS 23 2 BAS I C  -- I /0 Pa rame t e r  C ontrol  
Page 3 

LINE FEED CONTROL 

You can a l s o  cont r o l  automa t ic l ine f e eding th rough RS 23 2 BAS IC .  The l ine 
feed f l ag i s  ini t i a l i z e d  at 0 ( no l ine f e e d ) . To s e t  automa t i c l ine f e e d  
upon e ncoun t e r  o f  a c a r r iage  re turn , use  the f o l l owing POKE ins t ruc t io n :  

POKE 2 5097 , 10 

PRINT CHARACTER DELAY CONTROL 

Fo r succ e s s ful  o p e r a t ion of t e l e t ypes  as p r i n t e r s  and s ome p r int e r s  that 
run at very h igh or l ow b aud r a t e s , you may need to  adj u s t the s p e e d  at 
wh ich BAS I C  sends charac t e r s  t o  the p r int e r .  Symp t oms of t h i s  cond i t ion 
may inc lude charac t e r s  b e ing dropped out o f  l ine s or l in e s  not p r i n t ing · 
at  a l l . To  d e l ay p r i n t ing o f  chara c t e r s  f o r  your p a r t i cu l a r  devi c e , u s e  
the f o l l owing POKE ins t ru c t ion and a va lue wi thin t h e  r ange ind i c a t e d  b e l ow :  

POKE 1 9 2 7 9 , 4  ( de faul t )  

POKE 1 9 2 7 9 , 0  ( 4800 bps ) 

POKE 1 9279 , 1 8 ( 1 1 0 bp s--TTY* ) 

You may have t o  expe rimen t  wi th t he POKE va lue , a d j u s t ing i t  up o r  down 
to me e t  the r e qu i rement s o f  your p r int e r . 

NOTE : The I / 0 c on t ro l  p a rame t e r s  for  non-de fau l t  p r inte r requi remen t s  mu s t  
b e  ini t i a l i z e d  b e f o r e  you can ac c e s s  the p r in t e r .  You can e n t e r  
the r equi r ed  POKE ins t ruc t i ons  in  d i r e c t  mode , o r  you  can s e t  them 
up in a sma l l  in i t i a l i z ing progr am . The RS 23 2 port is  not  in i t i a l i z ed  
aft er  yo u  have entered  the commands o r  run the in i t ia l i z ing rout ine 
unt i l  BAS I C  re sponds  "OK" . 

* To u s e  a Mo de l 3 3  Te l e type  a s  a p r inter  w i t h your I n t e r a c t  w i l l  requ i r e 
tha t the  RS 2 3 2  board  b e  mod i f i e d  f o r  20� acce s s , a s  shown in  the w i r ing 
diagram on the f o l l owing p age . 

Copyr i g h t  1 980 , Micro  V i deo C o r p o r a t ion 
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RS 2 3 2  I n t e r f ac e --Mo d e l 3 3  Te l e t y p e  Mo d i f i c a t i o n  
P a g e  4 

20 MA Loop Mo d i f i c a t i o n  f o r  U s e  o f  M o d e l 3 3  Te l e type a s  a P r i n t e r  

1 1  4 

8 2 50 

LSOO 8 

RS 2 3 2  Board 

1 48 8  6 

c u t  f o i l  

470 ..rL 
!t; w 

.... ' <  

TX Data 
"Te l e type + "  

[C> G round 

"Te l e type -" 

1 Q L----..-

740 7 
740 7  

P i n  1 4 ,  + 5  
P i n  7 ,  g r o u n d  

+ 1 2  V D C  ava i l a b l e  a t  p i n 2 8  o f  t h e  8080A chip o r  p i n  1 4  o f  the 1 48 8  chip . 

D I S CLAIMER : Th i s  m o d i f i c a t i o n  h a s  b e e n  suc c e s s f u l l y m a d e  t o  I n t e r a c t  c omp u t e r s  
f o r  t e l e t y p e  a c c e s s . P l e a s e  do no t a t t e mp t t o  i n s t a l l  t h i s  mod i 
f i c a t i o n  w i t h o u t  p r o p e r  e l e c t r o n i c s  t r a i n i n g  a n d  s k i l l s .  M i c r o  
V i d e o  a s s ume s n o  r e s p o n s i b i l i t y f o r  damage t o  t h e  RS 2 3 2  b o a r d  
o r  I n t e r a c t  c omp u t e r  due t o  u s e r  e r r o r  i n  mak i n g  t h i s o r  o t h e r  
mo d i f i c a t i o n s . 



MICRO !.t � VIDEQM 
P . O .  Box 7357 

204 E. Washington St. 
Ann Arbor, MI 48 107 

(3 13) 996 - 0626 

RS 232 PORT -- MONITOR ACCES S  
======================== 

( for advanced programmers ) 

Your RS 2 32-equipped Interact can also drive a printer or modem via the 
MONITOR . By sub s t ituting values into various memory lo cations , you can 
access and control any or all regis t ers to transmit and receive dat a .  Use 
the SUBSTITUTE command in the MONITOR to set values o f  regis t er memory 
lo cations as necessary to set b aud rate , parity , word length . 

The tab le on the next page summarizes the ac ces s ible 8250 registers . The 
pages following the table g ive additional informat ion ab out us ing the tab l e  
data . 

More detailed information about the 8250 acces s ib l e  reg is ters can b e  obtained 
by order ing the fo llowing document from National S emiconductor Corporation : 

INS 8 2 5 0  Asynchronous Communications Element 
Pub l ication # 4 2 6 3 0 5 4 9 2-00lA 

Nat ional S emiconductor Corpora t ion 
2900 S emiconductor Drive 
Santa Clara , CA 950 51 

Copyright 1980 , Micro Video Corpo ration 
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LINE CONTROL REGI STER ( C0 0 3 )  

The L ine Control Register byte specifies the forma t  used for transmit t ing data 
to a printer and transmitting and receiving via a mo dem . 

WORD LENGTH -- B its 0 and 1 

Bits 0 and 1 o f  this regis t er specify the word length to b e  us ed . Encode thes e 
bits to set word l ength as follows : 

LENGTH B IT 1 B IT 0 
5 b its 0 0 

• 
6 b its 0 1 
7 b its 1 0 
8 b its 1 1 

STOP B ITS -- Bit 2 

Bit 2 specif ies the numb er o f  S top bits generated o r  received for each s erial 
charact er transmit ted . S et this b it according to the selected word length as 
follows : 

WORD LENGTH SET STOP BITS 

5 , 6 , 7 , 8  b it s  0 1 
5 b its 1 1-1 / 2* 
6 , 7 , 8 b it s  1 2 

* used very infrequently , only for specialized appl icat ions 

PARITY -- B i ts 3 ,  4 ,  5 

B i ts 3 ,  4 ,  and 5 enabl e  and def ine the parity to b e  used . 

B i t  3 enab les parity generation and checking b e tween las t word b i t  and S top 
b it o f  serial dat a .  This b it produces an even or o d d  numb er o f  l ' s  
when data word b i t s  and the parity b i t  are summed . 

0 = par i ty o ff 
1 = parity on 

Bit 4 sets even o r  o dd parity when parity is enab led with b i t  3 .  It  transmits 
and checks for either an even or odd numb er of l ' s in the data word and 
parity b its . 

0 odd pari ty 
1 even parity 

Bit 5 is the S tick Parity b it . When parity is enabled with b i t  3 and b i t  5 
is set to 1 ,  the parity bit set by b it 4 is transmitted and received 
as the opposite o f  the actual parity setting . B i t  5 is virtually never 
used . 
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BREAK CONTROL -- B i t  6 

This bit sets a b reak control on serial output and is used for communicat ion 
with a timesharing sys t em .  When b i t  6 is s et to 1 ,  the s erial output is 
placed " on hold" , regardless of o ther transmit ter activity , until bit 6 is 
reset to 0 .  

DLAB -- B i t  7 

Bit 7 is the Divisor Latch Access B it ( DLAB ) . It  mus t b e  set to 1 in o rder 
to access the B aud Rat e  Generator for def ining the baud rate for transmi tting 
and receiving data . 

B i t  7 

1 

0 

BAUD RATE CONTROL 

Ac cess to 

Diviso r  latches o f  
B aud Rate Generator 

Receiver Buf f er 
Transmitter Hol ding 

Register 

With the MONITOR , the b aud rate to be us ed is set during the ini tial ize routine , 
as illus trated in the sample program on the fo llowing page . The divisor latches 
(DLAB ) mus t  be loaded during init ialization to insure des ired baud rat e . To 
load DLAB , b i t  7 mus t b e  set to 1 ( see Data Format) . Res et bit 7 to 0 to send 
or receive characters . The table b elow gives the values to be loaded for the 
various standard b aud rates . 

BAUD RATES USING 1 . 11 86 0  MHz CLOCK 

BAUD RATE INITIALIZATION VALUE 

110 1014 o3P .,.. 
150 744 O d-�b 
300 3 7 2  ___ 0_1 1-t 
6 0 0  

----
-1 86 �� 

1200 9 3  lS D  
1 80 0  6 2  )'C 
2000 5 6  � 0  
2400 4 7  7_ i= 
3 6 0 0  31 I "  

· I 

4 800 23 I l 
7200 16 l o  
9 60 0  12 ;) C.,  

19 200 6 Olo 
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S.Al.'1PLE INITIALIZATION A.."'D SEND /RECEIVE ROUTINES 
=============================================== 

MONITOR Code Assemb ly Rout ine Remarks 

4DOO 
4D03 
4D0 5 
4D0 8 
4DOA 
4DOD 
4DOE 
4Dl1 

4D14 
4Dl 7 
4Dl9 
4D1C 

4DlD 
4D 20 
4D2 2  
4D25 
4D2 8  
4D2A 
4D2D 
4D2E 
4D 3 0  

4D31 
4D34 
4D36 
4D 39 
4D3C 

3A 0 3CO 
F6 80 
32  0 3CO 
3E SD 
32 ooco 
AF 
3 2  01CO, 
32 04CO 

3A 0 3CO 

ORG 4DOOH 

ROUTINE TO INITIAL IZE PORT 

INIT : LDA 
ORI 
STA 
MVI 
STA 
XRA 
STA 
STA 

OC003H 
SOH 
OC003H 
A, 9 3  
OCOOOH 
A 
OC001H 
OC004H 

LDA OC00 3H 

DO DIVISOR LATCH ENABLE 
SET BIT 
PUT TO HARDWARE 
CLO CK/9 3=1 200 BAUD 
DIVI SOR LATCH LSB 
CLEAR A . 
DIVISOR LATCH MSB 
0 INTO . C0 04H FOR PORT 0 
4 0H FOR PORT 1 

-%----7¥ l"'b 03 -ANI- - --7-ru- �· ;?.I 
DI SABLE DIVISOR & ENABLE XMIT 

():, 1-1: 
32 03CO 
C9 

LO : 

3A 0 6CO 
E6 10  
CA 1D4D 
3A 05CO 
E6 20 
CA 1D4D 
79 
32 ooco 
C9 

CI : 

3A OSCO 
E6 01 
CA 314D 
3A OOCO 
C9 

LO : 

CI : 

STA OC003H 
RET 

ROUTINE TO SEND THE CHARACTER IN THE ' C '  REGISTER 
TO THE PRINTER OR MODEM . 
ROUTINE DESTROYS THE ' A '  REGI STER & FLAGS ( P SW) . 

LDA 
ANI 
JZ 
LDA 
Al.'I'I 
JZ 
MOV 
STA 
RET 

OC0 0 6H 
lOR 
LO 
OC0 0 5H 
20H 
LO 
A, C 
OCOOOH 

LOOK FOR I CTS I 

KEEP LOOPING TILL DEVICE READY 
XMITTER REGISTER EMPTY ?  

KEEP LOOP ING TILL EMPTY 
GET CHARACTER INTO I A I 
TORPEDO AWAY ! ! 

ROUTINE TO INPUT A CHARACTER FROM THE PORT . 
CHARACTER IS RETURNED IN TIIE ' A '  REGISTER . 
THE ' A '  REGISTER & FLAGS ( P SW) ARE DESTROYED . 

LDA 
ANI 
JZ 
LDA 
RET 

OCOO SH 
1 
CI 
OCOOOH 

GET STATUS BYTE 

LOOP TILL READY 
GET CHARACTER 
& GO HOME ! 



P r i n t e r  
Co n f i g u r a t i o n  

1 
3 
2 
4 
5 
6 
7 
8 
9 

1 0  
1 1 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  

2 0  
21  
2 2  
2 3  
2 4  
2 5  

0l o t e s : 

RS 2 3 2  P I N  C O N F IGURAT I O N S  

F u nc t i o n  

P r o t e c t i v e  G r o u n d  
T r a n s m i t t e d  D a t a  
R e c e i v e d  D a t a  
R e q ue s t  T o  S e n d 
C l e a r  To S e nd 
D a t a  S e t  R e a dy 
S i g n a l G r o u n d  ( C ommo n Re t u r n )  
R e c e i v e d  L i n e  S i gna l D e t e c t o r 
R e s e rv e d  f o r  D a t a  S e t  Te s t i n g  
R e s e rv e d  f o r  D a t a  S e t  T e s t i ng 
U n a s s i g n e d  
S e c . R e c e i ve d  L i ne S i gna l D e t e c t o r  
S e c . C l e a r  To S e n d  
S e c o n d a r y  T r a n s m i t t e d  D a t a  
T r a n s m i s s i o n  S i gna l E l e me n t  T im i ng 
S e c o n d a r y  R e c e i v e d  D a t a  
R e c e i v e r S i g n a l E l e m e n t  T i m i ng 
U n a s s i g n e d  
S e c o n d a r y  R e q u e s t  T o  S e n d 
D a t a  Te rm i na l R e a d y  
S i g n a l Q u a l i t y D e t e c t o r  
R i ng I nd i c a t o r  
D a t a  S i g n a l R a t e  S e l e c t o r  
T r a n s m i t  S i g n a l E l e me n t  T i m i ng 
U n a s s i g n e d  

N o d  e m  
C o n f i g u r a t i o n  

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 t  
1 2  
1 3  
1 4  
1 5  ( D C E  S o u rc e )  
1 6  
1 7  ( D C E  S o u r c e ) 
1 8  
1 9  
20 
2 1  
2 2  
23  ( DTE / DC E  S o u r c e ) 

2 4  ( D T E  S o u r c e ) 
? -_ )  

Yo u r  RS 2 3 2  i n t e r f a c e  i s  w i r e d  f o r  o p e r a t i o n  o f  a p r i n t e r ,  a s  s h own a b o v e . 
W i r i ng i s  t h e s a m e  f o r  a p r i n t e r  a n d  mod e m , e x c e p t t h a t  p i n s  2 � n d  3 
a r e r e v e r s e d . T o  u s e  y o u r  i n t e r f a c e  w i t h  a mo d e m , a d a p t a c v n n e c t o r  

c a b l e  i n  wh i c h  p i n c o nn e c t i o n s  2 a n d  3 a r e s w i t c h e d .  

S o m e  p r i n t e r s  m a y  r e q u i r e a c o n n e c t o r  c a b l e  i n  wh i c h  p i n s  4 a n d  5 a n d  
p i n s  6 a n d  2 0  a r e a l s o r e ve r s e d .  I f  n e c e s s a ry f o r  s u c c e s s f u l  o p e r a t i o n  
o f  y o u r  p a r t i c u l a r  p r i n t e r ,  a da p t  a c a b l e  i n  wh i c h  t h e s e  c o n n e c t i o n s  
a r e s ;.; i t c h c d • 

� o t a l l .  t h e  p i n s  l i s t e d  a b o v e  a r e u s e d i n  t h e  M i c r o V i d e o  R S 2 3 2  i n c e r f a c � . 
T h e  e l e v e n  p i n s  u s e d  a r c p i n s  numb e r e d  l ,  2 ,  3 ,  4 ,  5 ,  6 ,  7 ,  8 ,  !_ 8 , 2 0 , 
� n d  2 5 . P i n s  i S  a n d  2 5  a r e r e s e r v e d  a n d  u s e d  i n  y o u r  i n t e r f a c e  f u r  t h e 
:-; L� c ( )  n d a r y p o r t . 



I \  

) 

MICRO "'� VIDEQ� 
P . O .  Box 7357 

204 E. Washington St.  
A n n  Arbor, MI 48 107 

(3 13) 996 - 0626 

RS 232 PERIPHERAL INTERFACE 

Inst all ation Ins truct ions 

TOOLS REQUIRED : Phill ip s  screwdr iver , epoxy ( o r  o t her g l ue suitable 
for plas t i c s )  

I t  i s  recommended that t h i s  h ardwar e b e  ins talled i n  a s t at ic-free 
environment and that you touch something me t al to g round your s el f  b e fore 
handling the int erface t o  avo id inadver t antly damag ing any of the chips . 

1 .  Read all ins tru c t ions through carefully b efore pro c eeding w i th the 
ins tallation . 

2 .  Unp lug the computer from the wal l s o cke t and TV swi t chbox . Place 
the computer ups id e  down on a clean , pref erably padded , s ur f ac e , and 
remove the· s ix  s c r ews that hol d th e top o f  the case to the b o t tom . 
Turn comput er righ t s id e  up and g ently raise the cover 2-3 inches . 

3 .  Reach into the uni t  and unfa s t en th e three s e t s  of cab l es at the pin 
connectors on t o p  o f  the me tal b ox wh ich enclo s es the proces so r .  
Make sure to no t e  the p o s i tions o f  th e cab l e s  for cor r e c t  reas s emb ly . 
Remove the top o f  the case compl et ely . 

4 .  Lo o s en the l ar g e  me tal plate on top of the processor hous ing by 
uns crewing the four screws hol d ing it in p l ac e .  

5 .  Uns crew the s ix small s cr ews that hold the small me tal conne ctor panel 
on top of the l ar g e  metal p l a t e . Ro tate this panel gently and pass i t  
through t h e  hole i n  the me tal plat e .  The p l a t e  can then b e  comp l e t ely 
removed from the hous ing , making the PC b o ard eas ily a c ces s ib l e .  

6 .  Remove the s crews o n  the RS 2 3 2  board connector cab l e  t o  s eparate the 
grey plas t ic p i e c e  from th e conne ctor plug . Us ing epoxy or o ther 
glue suitab l e  for plas t ic , glue the grey plas t i c  piece to the outs ide 
of the cas e ,  l ining it up with th e ex ist ing cut -out in the s ide of the 
cas e .  Al low glue t o  dry before reat taching connector plug . 

7 .  Gently t il t  the connector panel b a ck to expo s e  the 80 8 0  chip . Us e 
caut ion in moving the panel so that you do no t b r eak any wires o r  
capac i tor p ins . _  

8 .  Remove the CPU (marked 8080) ch ip f rom its so cket . 
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9 . Plug 8080 ch ip into the emp t y  so cket on the r ight s id e  of the R S 2 3 2  
board ( as shown b el ow) . 

EMPTY CPU SOCKET 

ROUGH LAYOUT OF RS 2 3 2  BOARD 

The b oard is now ready for ins t allat ion int o the comput er . 

10 . Slide entire b o a rd in under the connector panel and l in e  up the p ins 
on the b o t t om o f  the board with the holes in the emp ty CPU so cket . 

1 1 . When corr ectly al igned , pres s down f irmly to s ea t  the b o ard in the 
s o cket . 

1 2 .  Wh en b o ard i s  s e curely s eat ed in the CPU so cket , draw the conne c t o r  
c ab l e  through the hole i n  the l ef t  s ide o f  t h e  elec tronics hous ing . 
Then , reat t a ch the connector plug to the o u t s id e  of the grey p l as t ic 
piec e  you previously g lued t o  the s id e  o f  the cas e .  

12 . Reass emb l e  your uni t . 

13 . Enj oy the expanded capab il it ies your Interact now ha s ! ! 

NOTE : To use your compu t er with a p r int er or modem , you will need a 
r ibbon cab l e  to a t t ach to the d evic e and the connector plug . 
Th es e  c ab l e s  a r e  r ead ily ava ilab l e  at any el ect roni c s  suppl ier . 



. •' \' .. 

l r l � 

� -. 
'\'"'•. 

� · · 

'(' · 

r 

'( 

'( ' 

\. 

1.. 

\. 

\.. 

\._ 

\. 

\.. 

f " 

t:. H l �  h: t:. l 
6 A 1 6  P U S H  F' SW 
6 A 1 7  PUSH B 
6A 1 8  MV I C , 2 0 
6 A 1 A  C A L L  6 9 E C  
6 A 1 D  C AL L  6 9 E 1 
6 A 2 0  C A L L  6 9 E C  
6A23 CALL 6 9 E l 
6A26 POP B 
6A27 POP PSW 
6A28 RET 
6 A2 9  PUSH PSW 
6A2A PUSH B 
6A2B MV I C , 20 
6A2D C A L L  6 9 E C  
6 A 3 0  C A L L  6 9 E l 
6A33 CALL 69EC 
6 A3 6  C A L L  6 9 E l  
6 A 3 9  C A L L  6 9 E C  
6 A 3 C  C A L L  69E 1 
6A3F POP B 
6 A 4 0  P O P  F'SW 
6 A 4 1 RET 

----- -c· -- ---- ---
�Pc. �) 

(�Pkt) 

�5&�\J tf:f.jQ rn Dfll4� ) 

� \ 
i 

I I 

- ';. 

� 
(5Pc. 3 ) ......... 

�Pt\c.(j 
(')Er�o n) 
(Of�'( ) ' 

S E t0  0 

(�t r·J G li� ( Se f\J 0 ? 
l Oi i.J.'i l � 

(l;tN 01 t )  ·. 

\ (Of \P'f) ! 
_./' 

____ .... . 
_ 

;) )PAlES 

� rr� c_ : s  ! 

6A4 21=-USHPSW 
·-(9(..1 ) ' 

6A43 PUSH 
6A44 MV I 
6A46 CALL 
6A49 C A L L  
6 A4C POP 
6A4D POP 
6A4E R E T  
6 A 4 F  I NR 
6A50 I NR 
6A5 1 I NR 
6A52 I N R 
6A53 I NR 
6A54 I N R 
6A55 I NR 
6 A 5 6  I N R 
6A57 I NR 
6 A 5 8  I N R 
6 A 59 I NR 
6 A 5 A  I NR 
6 A 5 8  I NR 
6 A 5C I NR 
6 A5 D  I NR 
6 A5E I N R 
6A5F I N R 
6A60 I NR 
6 A 6 1 I NR 
6A62 I N R 
6 A 63 I NR 
6A64 I NR 
6 A 6 5  N O P  
6A66 I N R 
6A67 NOF' 
6 A68 I N R 
6A69 I NR 
6A6A I NR 
6 A 6 B  I NR 
6A6C I N R 
6A6D NOP 
6A6E I N R 
6 A 6 F  N O P  
6A70 I N R 

B 
c .  20 ( :p�c.�) 
69Ec t)t('l D I T� 
69E 1 DE LP\] . 
B 
PSW 

- ---·· · -·· 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

B 

B 
B 
B 
B 
B 

B 

B 

) ....., 
( SE"�J� C:.. (t:l. ( �  ( "" ., r.. ..... 

J 

? 

H ' ld {' 
£:3 .::!£ a-

'd ' G (' 
Q l  T 

� 

,:j9170 
'd "" '--

3 l  I 
.::!9 17 0  ·-

:217 T .1. 
ld£ tr(l 

1 9  I 
a ' 'd 1'\ 

ldL90 ' H  I 
,:j17170 ..., '-

.., l;j 
H ' ld ('.. 

l 3.::!£ Gl 
ld ' G ('.. 

a HS 
H HS 

'tj l;j 
:J ' Id (', 

17(:170 d 
t ooo • a  I 

8.::!£: 0  ...,.., 
BO ' 'd  I 
£::2170 l l  
173170 _J '-' 

8 X 
8,:j£(l ...,..., 
8 l  • 'tj I 

:J l;j 
a ' 'd ('.. 

ld G .::! £ l;j 
.::! L I 

ooo ::: l;j 
1 

H d 
'dG.:l£ Gl 

ld ' H (\ 
ooo t ld . 

08 I 
H ' ld t\ ' 

L 0 17 0  z 
..., ' I  •:J . 

.::!L I 
oo o::: 'd <  

ld ' l (', 
.::!L r :  

I Q . 
'dG .::!� G i l-

H H S I  
z; o ' �;; I I 
.:l.::! £: 0  l l '  

;: o  I f  
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699 1 PUSH 
69 9 2  PUSH 
6993 PUSH 
6994 CALL 
6997 L X I 
699A MOV 
6998 SUB 
6 9 9C CP I 
6 9 9 E  C Z  
6 9 A 1 CP I 
69A3 C Z  
69A6 CP I 
69A8 C Z  
69AB MDV 
69AC SUB 
69AD CNC 
6980 C AL L  
6983 C A L L  
6 9 8 6  M D V  
6987 P O P  
6 9 8 8  POP 
6 9 8 9  POP 
69BA POP 
6988 CALL 
6 9 B E  J M P  -
69C 1 PUSH 
69C2 M V I 
69C4 STA 
69C7 LDA 
69CA STA 
69CD LDA 
6900 STA 
6 9 0 3  X R A  
6 9 0 4  STA 
6907 LDA 
690A AN I 
6 9 0 C  STA 
690F POP 
69EO R[;T 

0 
B 
PSW 

.:..... �  J '..., '- '- '..1 I , . _ , " ..... I '-" � 

6 9 C 1 ( \ N  \T ?J/2.1 ) 
H .  6 9 2 C  1-.:l t>tO t\\, 
A � O D -..> A 
M t; I.,) I'..-jl:.r'-c_\ U) IJ �>!' � I.Y b•, df.J ff2.·!..... A c. �  
o c  (.R)M[;Muc: /2Bv L T 10 � <- �  - 1 1.- J)(t.t. 
6 A42 ( �P<-.1.) .. 
1 2  �""nn�� 1\€1-.·.J'-""i � , ?... 'f\ � 1 "$ Dfe-
6 A 1 6  ( 'SP<.. J.'\ 
1 8  t.()M�t.ac- - fW,J..\ ""P '" "' o::. �t..\ Oi"' 
6 A 2 9  (. S P t  � j 
A , M 
0 
6 A 0 1 
6 9 EC 
6 9 E 1 
M , D 
P S W  
B 
0 
H 

�� /Lfj ("Jei\JD rr) 
( Df �\'/) 

'2. � 1 r 1  -; 3 � ;. ( :(, 
2) -+ 1 3  r: li t = Lfl!ci:1' 

0 5 5 8  {gui a�)- E'i\JlB"'-� Pui� C..:?... l!. iJ\ N :ri  ,1-r /3 ;'5trm u,.� 
6 1 0�-- - -· · -·· -· ------- ·· ·· · · · ··· ···· -· . . '(H-J \I ) ·

. /_IN \ lt A L  l �E r?u/Lr) 
P S W  . fF 
A 8 :'\ f/l u \JE e, ; �l r N 'T()  Ac.c.. l o<lo oo l l  S ?. \T ..J:�.o , f.J<J '-;nJ til, Ph1 1"r-f �  1 A ,. .. 

c,:H)3 r v�  m H�/�Cw;:'le- Nu f-..12£r\(... ":: i .,... CL.1 3 -rc· .1 c '5tT v fJ1s ·;i.. L�-rut .ciL.s • 

6 92A t..oAO A<:. C.. w l ;o..l 11 1>-\ ooo i(0 \ 1 1  P\V lSliL ·�n.� Vd 3 '-j �OJ ifiJ� ( q.j,!•J� ,=J-_.A triPJ- . 
COOO Otv t�ll'I- \A"'t.\\ '-�� 
6 928 Lo PrO /'t(l.. .,.j 'T'ri o � 
COO l 0 t v  l�un.. \;�IL\1 rA � � 
A l£r...v ;tlf A C.(Vt.1vL: ;': '!.... 
C 0 0 4  o IN10 c.oo'-\ - t='u!l..T i/J 
coo3 D il\Nio s";) �Ace.. ·N trt c. 
7F fi•I D IT I,,J \11-1 iF ( C OD O C ) \ - �E:-�CT Dl.J�? 1Zl 1..€1>.> 
C ) ) - E..''  ' 11 l- v ·"' T ���D o 1 _1_1_\_t�l-t t_ ..;;. l\l fl'� t ,.. ,..... ,  
P S W · 

P S W  

� " · � � , , 

---c 1 =-L-�Ir ·,�.joTJ.lc-
B 
B . 02BO 
o7F6 (GtLA'/ J 
B 

s.) L 1 / 11) ) l ,r ,3 :_�2t ?_ J lrJTl ( 

P S W  

6 9 E 1 PUSH 
69E2 PUSH 
69E3 L X I 
69E6 CALL 
69E9 P O P  
69EA P O P  
69EB RET 
69EC L O A  C OOb- ------T M50\;)•.l S iA·lV S i2 =-.�t 5 ;;o_·j '\ 

- Li)ft{j 0.:,'/TE•n r) ().l Y..I JGt.·""' STf:-f.Jf Q.tc,IS  jB2- ; 
69EF AN I 1 (l CQ,'i\ :?Ailt w IT.> I I ) ;.! 
69F 1 J Z  6 9 E C  
69F4 L O A  cci65 � -· .(l\JJ'E STATU� Q2;1 )7"JL) -
69F7 AN I 20 

• WO\C.. f-;;?_ G-rr <..' ( I :.:,C'. L- I) <:" .; ,- }[;  \ ... - - . - ) 
K t£.P L;<::c.P) 'J c, u lJ_ 1' �..- P Jt t''lTa'o...; f2.SL.Dj 1'1l.J.N S t •I JT ,'LE?,;. t S l �f?...,.. c..'Y'·f"T Y � 

69F9 J Z  
69FC MOV 
6 9FO STA 
6AOO RET 

6 9 E C  
A , C 
cooo -

l<.tt:P t..�cp,,·.t. -J N\\L.- ,Q.t_1.:C;f/(._' tf'.-'li') M·�\)f. u-I A M-ti"efL IN\'0 A<.G 
�pj\J tT oiJ\ - 'J1lJ.:i :-;- ' "' x ,\·1ll 'r-I JLOJ/.(,. /Z&J s;="Jc 

tiA0 1 PUSH P S W  ·-·-- - ·- - . -- -··-lck/LFJ 
6A02 PUSH B 
6A03 MV I C , OO 
6A05 CALL 6 9 E C  
6A08 C A L L  6 9 E 1 
6AOB M V I C , O A 
6AOD C A L L  6 9 E C  
6A 1 0 C A L L  6 9 E 1  
6 A 1 3  P O P  8 
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6 9 2 5  S T C  
6 9 2 6  NOP 3 1  

D 
6927 NOP u 6928 NOP o 
6929 NDP a 

692A RAL \1 --6928 NDP c 
692C RAL l i  
692D NDP � 
692E NOP o 
692F NOP o 
6930 * 1P <( - -----........... ,_0 
693 1 MOV D ,  D · , ?'Z. 
6932 MOV D , E � �  
6933 DCR L L O  
6 9 3 4  STA 3233 � �  
6937 * 1- :J  
6938 N O P  o�:> 

� 'S'  
0 
·;) 
;:) 
;:) 

1.'; 
• 

z.; 
0 
� 

0 

'0 1.  
� '  
y� 
�J 

6939 MOV B , D q �  G� 
693A MOV B , C 4 \  b r  
6938 M D V  D ,  L s r  �'$' 
693C MOV 8 ,  H 4U, 'o �  
693D * 2� 
693E M O V  D ,  D S 'Z.. S'L-
693F MOV 8 ,  C q \ r, )"  
6940 MOV D , H S "\  t3� 
6 9 4 1 MDV B , L L.i �  b� 
6942 CMC �� .� 3 
6 9 4 3  * '}!) I 

._6_944_ NDP·--·� -- .. 0'::) .--:1\ -� 
6 9 4 5 . L X  I B ,  6 9 3 t) "- t� : � 

l 

i. 
s 

'l.. 

R
A 
T 
� 
( . 

6948 L X  I D '  1 A4 2 . Q, iiS:: L 6948 CALL 0 5 4 F  - l v I  
6 9 4 E  C A L L  6 1 A 8 
6 9 5 1 L X I 0 , 0 8 4 2  
6 9 5 4  L X I 8 , 6 2 5 5  
6 9 5 7  CALL o54F \>IJ\ S( ?-

�§-�Fi_J:;I__ _ _ _ _ _ _ _ ____ __ _ 

6958 L X I D , O C 4 2  
695E L X I 8 . 6 9 3 9  
6 9 6 1 CALL o54 F  \ vii_<. R.. 
6 9 6 4  CALL 6 1 A8 
6 9 6 7  CALL 6 1 DD 

'� 5 \  3 ; t.  So 

\�pJit'; 
't,_::·yJ' . I 

�?>u \N tT t l\� Mt"1S \C£ AD� s ( tN 8 L..� (12.Sd3:l. 7 
\ A<iJ- s�nt:"EN LAX..�ilJ .J  F-Jt2... \lPPt:-�1- t.IJhJ £11 uf v.,..e�T (j{ft?.. 
CALL. P\)1 SLf<.. - Dt �P\A, Cv! A�t 10/� STf2 1 fk 

.9'4,\ Sc.. JlJctJ J UJ<Jf\)llN fu� (JP't{L. W'I. Nffv 
(o'J.S $'  ) lfli , AL- M����E ����-t!.S ( O lSA�ift ltJt.) 
CALL D v\) c fl.. 

���;���;��\_��:����!� �:\)��� J' : ) 
UtA.. Pu�LR... 

6 9 6 A  CP I O D  
6 9 6 C  R Z  

(_(1 ', f •:";_ � :::-- _I'.. I J ,, 

6 9 6 D  P USH H 
696E L X I H , 6 9 2 8  (;,· C '  
6 9 7 1 CALL 6 9 7 F  (::./;l t. :., t '-'- '-'-
6 9 7 4  MOV M , A  
6 9 7 5  D C X  H 
6 9 7 6  CALL 6 9 7 C  
6 9 7 9  MOV M , A 
697A POP H 
6 978 RET --- ·-- --- - - - - - - ----·---

6 9 7C CALL 6 1 D D 

,. . 
( -· /t :.. ::_ ·� - · � D . 

- -- ------------------
---- - -- ------- · --- - - - -- - -- -----

· -.;, 6 9 7 F  CALL 6 1 4 4  · 

6982 RLC 
6 9 8 3  RLC 
6 9 8 4  R L C  
6 9 8 5  RLC. 
6 9 8 6  t1DV B , A 
6 9 8 7  C A L L  6 1 DD 
698A CALL 6 1 4 4  
6980 ADD B rJof 6 9 8 E  R ET roq<Qf 



' 
' ' 

l 
MICRO �� VIDEQM 

P .O .  Box 7357 
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AIRCRAFT LANDER 

Program Ins t ruc t ions  ( fo r  1 p l aye r )  

AIRCRAFT LANDER i s  a BAS I C  p rogram wh ich s imu l a t e s  the l anding o f  
an a i r c r a f t  o n  a 60 ' b y  3000 ' runway . The sc reen d i sp lay rea l i s t i cal ly 
pre s e n t s the p i lo t ' s  view dur ing app roach and l anding and the p l ane ' s  
ins t rument  p ane l . The landing can be  pe rforme d with  AUTO P ILOT mo de , 
which demons t ra t e s  a comp u t e r-con t ro l l ed  p e r f e c t  l an ding , or  in MANUAL 
P ILOT , i n  wh ich you p i l o t  the p lane us ing the l e f t  e n t e r t a inment c on t ro l l e r .  
The i n s trument d is p l ay g ive s you comp a s s  headings , recommended  heading s , 
and dive / c l imb change s .  A p o s t- l anding eva lua t ion i s  p r e s ented  a f t e r  
touchdown o n  the runway . 

We r e c ommend tha t  you f ly in AUTO PILOT mode f o r  the f i r s t  l anding 
s o  that  you see  the deve l opment o f  visua l s , the  l ayout o f  your in s t rument 
pane l , and the recommende d va l u e s  of f l ight variab l e s  during a succe s s f u l  
l anding . S ound e f f e c t s  that s imu late  the engine no i s e  va ry with eng ine 
spee d .  

LOADING THE PROGRAM : I n s e r t  t h e  Leve l I I  BAS I C  t ap e  o r  the Micro s o f t  
8K Graphics  BAS I C  t ap e  into  t h e  c a s s e t t e  deck . Dep r e s s  the RESET 
but ton , p r e s s  the  "L"  key , rewind the tape  if nec e s s a ry ,  then depr e s s  
the READ c a s s e t t e  button  t o  load  the BAS I C  interp r e t e r  into  the comput e r .  
When BAS I C  i s  loaded  and the "OK" p romp t appe a r s  o n  the s c re en , remove 
the BAS I C  c a s s e t t e , ins e r t  t he AIRCRAFT LANDER c a s s e t t e  into  the t ape  
drive . Dep re s s  the RESET but ton , p re s s  the  "L" key , r ewind the tap e  
if  ne c e s s a ry , then dep r e s s  t he READ c a s s e t t e  but ton t o  l o a d  the p rog ram 
into the comp u t e r  unde r BASI C  contro l .  When the "OK" p romp t reap p e a r s , 
typ e RUN and p re s s  t he "CR" key to  execute  the p rogram.  

GAME PLAY : The c omp u t e r  a sks  whe the r you want to  f ly us ing AUTO P ILOT 
( p r e s s  the " 1 " key ) or MANUAL P I LOT ( p r e s s  " 0" ) . Typ e the app rop r i a t e  
va lue , t hen p r e s s  t he "CR" key t o  b e g i n  the s imu l a t i on .  

In AUTO P ILOT mo de you can s i t back and enj oy the f l ight . Landing 
is mo re di f f icu l t  than i t  l ooks , so  AUTO PILOT l e t s  you wa tch the 
proc e s s  un f o l d .  A l anding t ake s seve ral  minut e s  to  nego t i a t e  ( j u s t  
l ike the rea l  thing ! ) ,  so  don ' t be  i n  too much o f  a hurry wi th t h i s . 
Pay par t ic ula r  a t t ent io n  t o  the ins t rument p ane l and a d j u s tmen t s  that  
are made during l anding . THhen you ' r e f lying with M&�UAL PILOT , you 
may feel  that  things are  moving too fas t--e sp e c i a l ly i f  you get  o f f  
cour se ! 
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MANUAL PILOT OPERATION 

In MANUAL PILOT mode , you cont r o l  the a i rcra f t  l anding via the l e f t  
en t e r t a inme nt contr o l l e r .  The contro l l er  func t ions are : 

1 .  

2 .  

P o t ent i ome t e r  ( p o t )  know contro l s  the eng ine s p e e d  ( RPM ) and 
henc e , the s p e e d  o f  the a i rp l ane . 

The j oy s t i ck l ever s imu l a tes  the " j oy s t ick" in an actua l  p l ane : 

a .  Push the l eve r away f rom you ( up )  t o  cause the p l ane t o  
dive . 

b .  Pul l the l ev e r  toward you ( down ) t o  cause  the p l ane t o  
c l imb . 

c .  Move the  l eve r t o  the l e f t  o r  right f o r  cour s e  h e ading 
c o rr e c t ions . 

d .  The diagona l l ever p o s i t ions are u s e d  t o  b ank the p l ane , 
which caus e s  the horizon to t i l t  and the p ic ture p e r s p e c t ive 
t o  change acco rding ly .  

3 .  The f i re but ton i s  used  t o  obtain a report  eva luat ing the l anding , 
and t o  cont r o l  r e s t a r t  o f  the l anding s imu l a t o r .  

SCREEN D I SPLAY 

The s c reen d i s p l ay has three p a rt s :  

1 .  B lue sky , 

2 .  Green f i e l d  wi th runway out l ine and cro s s-hair  to ind i c a t e  
c e n t e r  o f  v i s ion , and 

3 .  The cockp i t  i� � � rument d i s p l ay�·----------------------------------------------� 

/ BLUE SKY � 

CENTER OF V I S ION 

0 + * -.'-: .... ... + 4! GUI DANCE I N D I CATOR 

HEIGHT RAJ.'lGE 

1 50 4500 

MPH RPM VI\ 
1 40 2 500 no V .---- vERTI CAL VELO C I TY 

IN FEET /MIN _) 
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The Ins t rument Pane l i s  r e l a t ively  s e l f-exp lana t o ry , exc e p t  for  the 
Guidance Indica t o r  S y s t em ( the top  l ine o f  data on the " p ane l " ) . 
I t  cons i s t s  o f  three  p a rt s : 

1 .  A nume ric comp a s s  heading , where  z e ro ( 0 )  indica t e s  "on cours e " , 

2 .  Lef t-right p o int ing a rrows wh ich indica t e  required heading 
chang e s , 

3 .  Up-down p o in t ing a rrows wh ich indicate  r e qu i r e d  c l imb / dive 
change s .  

The numb e r  o f  a rrows ( 1 , 2 ,  o r  3 )  indicate  the r e l at ive amount o f  
required c hange . 

The Ve r t i c a l  Veloc i ty Indicator  in the bot tom r ight c o rne r o f  the  
pane l indicates  v e r t ica l velocity o f  your a i r c ra f t  in f e e t  p e r  minut e . 
The a rrow symbo l  f o l l owing t he ve l o c i ty value ind i c a t e s  d i r e c t ion , 
up o r  down . 

THE S IMULATION : The s imu l a t ion begins wi th your a i rp l ane 3 0 , 000 f e e t  
from t h e  e n d  o f  the runway . Values  o f  spee d ,  heigh t , ang l e  a t t ac k , 
and groun d  d i s t ance e a s t  o r  we s t  f rom the runwayd  are  randomly de t e rmine d .  
The p r ogram l oop reads the s e t t ings on the ente r t a inment contro l l e r  
( j oy s t ick l e ve r  and p o t ) and a d j u s t s  new value s o f  p l ane p o s i t i on , 
s peed , ang l e , and visua l  disp lay .  Other  f ac t s  you shou l d  know inc l ude : 

1 . I f  s p e e d  drop s t o  1 00 mph , an audib l e  tone warns tha t  a s t a l l  
i s  imminent . T o  p revent the s t a l l , drop the a i rc r a f t  no s e  
by 1 5  degre e s . 

2 .  The runway i s  p l o t t ed a s  a wh i t e  l ine . At d i s t anc e s  gre a t e r  
than 10 , 000 f e e t , you ' l l  s e e  j u s t  the s ing l e  l ine o f  the runway 
cent e r l ine . At c l o se r  d i s tanc e s  you ' l l  s e e  the edge s o f  the  
runway and the cent e r l ine . 

3 .  When  the a i rc ra f t  i s  banke d ,  the horizon l ine i s  d i s p layed 
as a b lue l ine on t he green f i e l d .  

4 .  Touchdown o ccur s  when the he ight i s  l e s s  than 8 f e e t . U s e  
t h e  p o t  knob t o  dece l e r a t e  and reduce s p e e d  t o  z e r o  b e f o r e  
running o f f  t h e  e n d  o f  t h e  runway . Landing i s  eva l ua t e d  b y  
b o t h  p o int o f  l and ing and imp a c t  force , wi th app rop r i a t e  comment s 
appearing on the sc r e en . 

IMPLEMENTATION : The p rog ram i s  wri t t en in BAS IC and can b e  examined 
and/ o r mod i f ied . The c omputat ions , howeve r ,  are  mathema t i c a l l y  qu i t e  
sophi s t ic a t e d  and s hou l dn ' t  be  mo d i f i e d  wi thout a good de a l  o f  p r i o r  
s tudy and examina t ion . 

Have a n i c e  f l ight , and thank you f o r  f lying Micro  V i de o ! 

Copyright 1 980 , Micro Vi deo Corp o ration 
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AIRCRAFT LANDER 

P r o g ram L i s t i n g  

Fo l l ow i ng i s  a c omp l e t e  l i s t i ng o f  t h e  A I RCRAFT LAN D E R  p ro g r am .  T h i s  
l i s t i ng wa s p r o duc e d  u s i n g  t h e  M i c r o  V i de o  R S 2 3 2 i n t e r f a c e , RS 2 3 2  BAS I C , 
and a COMPR I NT 9 1 2 - S  p r i n t e r .  The b e ne f i t s  o f  h a v i ng l i s t i n g s  o f  p ro g rams 
a s  c o mp l i c a t e d and as l a rg e  as AI RCRAFT LAN D E R  a r e e v i d e n t  whe n  y o u  c omp a r e 
t h i s  l i s t i ng aga i n s t t h e  r e s u l t s  o f  a L I S T  c omma nd on t h e  TV s c r e e n . 

You c a n  o b t a i n s im i l a r  l i s t i ngs o f  y o u r  own p r o g rams by p u r c h a s i n g  o u r  
i n t e r f ac e  h a r dwa r e  a n d  s o f twa re . A l t e rn a t ive l y , y o u  may c h o o s e  t h e  M i c r o 
V i d e o  P r i n t e r  S e rv i c e  t o  o b t a i n  o c c a s i o na l  l i s t i n g s  o f  y o u r  p ro g r ams 

· wi t h o u t  h av i ng to i nve s t  in y o u r  own p r i n t e r . 

S e e  o u r  c a t a l og u e s f o r  i n f o rma t i on o n  b o t h  t h e  RS 2 3 2 i n t e r f a c e  a n d  t h e  
P r i n t e r  S e rv i c e  ( ava i l a b l e  e x c l u s ive l y  f r om M i c r o V i d e o ) .  

100 CLEAR80 : CLS : COLOR0 , 4 , 2 , 7 : P R I NTCHRS( 8 ) : AS=-CHR:5 ( l ) : I =30000 : Z=4 

102 P R I NT " MANUAL P ILOT = 0 " : PR I N T " AUTO P I LOT • l " : PR I NT : I NPUT " 0  OR 1 " ; 0C : CLS 

1 0 4  OUTP UT " HEI GHT RANGE � , l 4 , 2S . 3 : 0UTPUT " MPH RPM Vt " , 1 4 , 1 3 , 3  

1 06 GOSUB 1 1 0 : H=2000+A : K= . 0 1 74S : S= . 00 l •A : GOSUB 1 1 0 : V=250+A : G=30�A 

108 CT= l : M= 1 50 : I U = 1 0 0 : POKE 1 92 1 5 , 2S : POKE1 9473 , 0 : POKE1 3474 , 93 : GOT0200 

1 1 0 A = I NT C 1 00 �RND C l ) ) : I FRND C l ) > . STHENA= - A  

1 1 2 AS=AS+A$+AS+A$ : RETURN 

120 I FA 1 < 33THENA3=A3+33•A4 - A l •A 4 : A 1 =33 

1 22 �ORY=A 1 TOA2 : AS=Y : I FAS >71THENRETURN 

124 X=A3+AS•A4 - A l •A4 : I FX >0ANDX< 1 12THENPLOTX , Y , 3  

126 NEXT : RETURN 

200 REM " LOOP " 

202 FORX=23808T0238 1 8 : READY : POKEX , Y : NEXT 

204 DATA 1 , 6 , 93 , 1 95 , 1 62 , 5 , 45 , 1 1 2 , 2 , 0 , 0 : RESTORE 

208 P=ATN ( SQRC H ) /6467 ) : HO= I N T C 56 - M•TA�� C P+0 ) ) : IF I • I - H•H- G � G < 0GOT032 1 

2 1 0  IFH0< 33THENPOKE238 1 6 , 1 : L=US R C 0 ) : GOT0266 

212 I FHO >?STHENL=USR C 0 ) : GOT0230 

214 r FT=0THENPOKE238 1 4 , H0 - 32 : POKE238 1 7 , 77� HO : L=USR C 0 )  

' 2 1 6  I FT=0THENPOKE238 1 4 , 77 -HO : POKE23 8 1 6 , 1 : POKE238 1 7 , 0 : L=USRC 0 ) : GOTOZ30 

222 L=USRC 0 ) :  A 1 =H0+44 • S il'H  T ) :  A2=56 - 4+•CT : A3=56+4+�CT : A4=TAI'I ( T )  

224 F ORX=AZTOA3 : Y=A l + C A2 - X ) •A4 : I FY < 76ANDY >32THENPLOTX . Y , l 

226 NE:.<T 
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. 230 G I =SQR < I • I - H•H ) : N=SQR ( G I • G I - G •G ) : B=ATN ( H/GI ) : C=ATN ( G/N ) 

232 PX=TAN C C+S ) : PY=-TAN < B+0 ) - PX•ST : PX=PX•CT : I F I < 1 0000GOT0240 

234 RX=ATN C 56/M ) : I F G < 0THENRX= - RX 

236 RX=RX - S : I G=G/ S IN C RX ) : BE=ATNC H/ IG ) : EX=TAN C RX+S ) 

238 PE= - TANC BE+0 ) - EX•ST : EX=EX•CT : SX= < PX - EX ) / ( PY - P E ) : GOT0260 

2 40 GQ=G+50 : QG=G -50 : CL= ATNC QG/N ) : CR•ATI'H GQ/N ) :  PL=TAN (  CL+S ) :  PR=TA N <  CR+S ) 

242 GL-SQR C N•N+QG•QG ) : BL�ATN C H/GL ) : YL-- TANC BL+O ) - PL•ST : PL=PL•CT 

244 GR�SQR C N•N+GQ•GQ ) : BR2ATN C H/GR ) : YR= -TAN C BR+0 ) - PR•ST : PR=PR•C T : GOT0248 

246 I V= IV - 1 : I F IV< 1GOT0330 

248 W�N - IV•30 : IFW< 30GOT0246 

250 U=W•W : I G�SQRC U+G•G ) : LG=SQR C U+QG•QG ) : RG=SQRC U+GQ•GQ ) : B E=ATN C H/ I G ) 

252 RX-ATN ( G/W ) : RL=ATN C QG/W ) : RRzATN C GQ/W ) : LB=ATN ( H/LG ) : RB=ATN C H/RG ) 

254 EX=TANC RX+S ) : PE�-TAN C BE+O l - EX•ST : EX=EX•CT : SX= C P X - EX ) / ( P Y - PE > 

256 ELaTAN C RL+S ) : LP•- TAN C LB+O ) -EL•ST : EL-EL•CT : SL= C PL-EL ) / ( YL -LP ) 

258 ER=TAN C RR+S ) : RP= -TAN C RB+O ) -ER•ST : ER=ER•CT : SR�( P R - ER ) / ( YR - RP ) 

260 A 1=-56+P E  •M : A2-56+PY •M : A3=56+EX •M : A4=SX : · GOSUB 120 : I F I  > 10000GOT0266 

262 A 1 =56+LP•M : A2=56+YL•M : A3=56+EL•M : A4=SL : GOSU B 1 20 

264 A l -56+RP•M : A2=56+YR•M : A3�56+ER•M : A4=SR : GOSUB 120 

266 OUTPUTCHRS C 43 ) , 54 , 58 , 0 : BS- · + • : os= · + • : BD=B/K+O/K : CD-C/K 

268 I F I < 1 0000THENZ- l : IFI >S000THENZ-2 : BD-BE/K+O/K : C D=RX/K 

270 Cs= · vvv • : I FBD< l THENCs- · v  v • : I FBD< . STHENCs- · V • : IFBD< . 2THENC3= " ••• • 

272 IFBD< - . 2THENCs- · t • : IFBD< - . STHENC S= • t  t • : IFBD< - l THENCS= · t�� · 

274 I FABS C CD ) < = . SGOT0280 

276 I FCD > . 5THENBS2 • > • : IFCD > lTHENBS = " > > • : IFCD > l . STHENBS= · > > > "  

278 IFCD< - . STHENDS= · <  • : IFCD< - l THENDs= · < <  • : IFCD< - l . STHENDS= " < < < • 

280 U= - I NTC S/K ) : S I= l : I FABS C U ) = >2THEN S I =2 

282 IFU< 0THENU-360+U : GOT0282 

284 I FU•0THENYS= · e · : GOT0288 

286 Y S=STRS C U ) : IFU< 1 00THENY$= · • +YS : I FU< 10THENYS= · • +YS 

288 FORY=7T03 1STEP 12 : 0UTPUTAS , 8 , Y , 0 : NEXT : XS= · " : IFCD< 0THENXS-YS : Ys= · · 

290 OUTPUTXS+BS+CS+D$+YS , 8 , 3 1 , 3 : F= I N T < V•S INC 0 ) ) : Ks= · v • : IFF >0THENKS= " t •  

29 1 A=INT C . 682•V ) : I FA< 1 00ANDH >8THENTONE 1 00 , 500 : 0= 0 - . 3  

292 OUTPUTSTRSC H ) , 8 , 19 , 3 : 0UTPUTSTRSC I ) , 68 , 1 9 , 3 : 0UTPUTSTRS C A ) , 8 , 7 , 3  

293 R= INTC 500+34•POT ( 0 ) ) : SOUND2•INTC 3 - R/3375 ) , 2• I NT C 7 . S - R/750 ) 

294 OUTPUTSTRSC R ) , 32 � 7 � a! OUTPUTSTRS C 60•ABS C F ) ) +KS , 68 , 7 , 3 : X=S000 
295 V=V+Z•< C 1 0•R - V•V )/X- S0•S INC 0 ) ) : IFOC -0GOT0300 

296 0- - B �K : S= - C : IFI< Z•XAND I >XTHENO• - dE : S- -RX 

298 S=S - G/ I : GOT0312 

300 ONJOY C 0 ) GOT0302 , 303 , 3 10 , 305 , 306 , 3 07 , 3 10 ? 304 , 30 8 , 3 0 9  

3 0 1  GOT03 1 0  

302 S=S+S I •K : G OT03 1 0  

303 S=S - S I �K : GOT03 1 0  

304 O=O+K : GOT03 1 0  

305 O-O- K : GOT03 1 0  

3 0 6  O=-O - K : T=-T+S•K : GOT03 1 0  

307 0=-0 - K : T=T- S•K : GOT03 10 

308 O=-O+K : T=T+S•K : GOT03 1 0  

309 O�O+K : T-T- S•K 

3 1 0 IFT< 0THENT=T+K 

3 1 1  I FT >0THENT=T - K  

312 S=S+T/S : G= INT C �+Z�U•S IN < S l ) : I FAES C T l < KTHENT=0 : ST=0 : CT=- 1 

3 1 3  ! FT< >0THENST=S I N < T l : CT=ABS C COS C T ) ) 

3 1 4  I = HITC I - z�u�C O S (  0 l •COS< S ) ) : H= I !'I T (  H+Z�F ) :  IFH > 8 G OT0200 

320 IF0=0GOT0332 
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321 IFABS ( G ) >50THENCLS : PR I NT " YOU LA�lDED OFF " : PR I NT " THE RUNWAY ! " : GOT0 327 

322 IFF< - 20THENCLS : P R INT " YO U  LANDED " : PR INT " TOO HARD ! " : GOT0327 

323 IFI >3000THENCLS : PR I NT " YOU LANDED SHORT ! " : GOT0327 

324 GS=STRS C ABS ( G ) ) + " FT " : VS= " AT " +STRS< A ) + " MPH " : I S=STRS C I )  

325 FS= " N I CE LAND ING ! " : IFF< - 1 0THENFS� " A  B I T  HEAVY ! •  

326 HS=STRS ( F ) + " FT/SEC " : GOT0332 

327 PR INT : P R I NT " CRUNCH ! ! !  ! " : COLOR0 , 0 , 0 , 0 : FORX• lT020 : NEXT 

3 28 COLOR7 , 7 , 7 , 7 : FORX� 1 T020 : NEXT : COLOR0 , 4 , 2 , 7 

329 FORX= l T06 : SOUND l , S 14 : FORY= l T0 10 : NEXT : SOUND l , S l S : FORY• l T0 1 0 : NEXTY , X  

330 GOT0346 

332 H�7 : 0=0 : T=0 : 0C�0 : UaV - 2 0 : I FV < =0GOT0342 

339 IFABS ( G ) >50THENCLS : PR INT . YO U  RAN OFF S IDE" : PR I NT " OF RUNWAY • : G OT0327 

340 I F I < l THENCLS : PR I NT . YOU RAN OFF END • : PRINT " OF RUNWAY • : GOT0327 

3 4 1  GOT0200 

342 FORY•7T03 1 STEP6 : 0UTPUTAS , 8 , Y , 0 : NEXT : OUTPUT " PRESS H I T  BUTTON . , 8 , ZS , 3  

243 OUTPUT " FOR
.

C OMMENTS . , 8 , 1 9 , 3 : IFFIRE< 0 ) G0T0342 

344 CLS : PR I NT " YO U  LANDED " ; GS : PR I N T " OFF CENTERLINE • : PR I NTVS : PR I NT I S+ " FT FROM END " 

345 PR I NT . V ERTI CAL SPEED • : PRINTHS : PR INTFS 

346 FORX= 1T05000 : NEXT : CLS : SOUND7 , 4096. 

347 P R I NT : P R I NT . PRESS HIT BUTTON • : PR I NT . TO PLAY AGA I N " : IFFIRE ( 0 ) GOT0347 

348 RUN 
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AR T I L L E R Y  CmiMA N D  

A BAS I C  C a rn e  P r o g r a m  f o r  2 P l a y e r s 

Y o u  a n d  y o u r  o p p o n e n t h a v e  f i x e d  a r t i l l e r y p o s i t i o n s  o n  e i t h e r s i d e  o f  
a n  i mp a �; s ,:J b l e  m o L; n t'. CJ i n .  T h e  o b j e c t o f  t h e  g a m e  i s  t o  d e t e r m i n e  t h e  f i r i n g 

a n ,; l c  .J n c! m u z z l e v e l co c i t y n e c e s s a r y [ <) d e s t r o y  t h e o p p o n e n t ' s  b u nk e r .  
W i t'. h e a c h  s h o t  y o u  n a r r o w d o w n  y o u r  r � n g e , b u t  w a t c h  o u t , b e c a u s e  y o u r  
o p p o n L� n t  i. ;; f i r i ng b <l c k ! V :n i o u s  o p t  i n n s  :l l ] o \.J y o u  t. o c o n t r o l t h e  d i f f i c u l t y  

o t  t h e  g a m e . I t ' s  a n  a d d i c t i n g s t r a t e g y g a m e  f o r  t w o p l a y e r s 1 

61 f( F G- 5  � G rv-pA /c.;_ J 
LOM)[ N C  T l ! E  P ROG RAM : T h e  A r t i l l e r y C o mm a n d  p r o g r a m  r e q u i r e s  t-l : c r o s o f t  
8 K  B A S I C . I n s e rt t h e �l i c r o s o f t  8 K  E i\ S I C  c a s s c tL e i n t o  t h e  c a s s e t t e  d e c k . 

D <e p r e s s  t h e R f:'. S ET b u t t o n , p r e s s  t h e  " L ' '  k e y , r e w i n d t h e  t a p e i f  n c c e s s .c. r y , 
t h (' n  d e p r e s s  t h e  R E A D  c c. s s L: t t e b u t_ t ,; n  t o  l o a d  t h e  B A S I C  i n t e r p r e t e r  i n t o  

t h c c o  111 p u t c r . \·! h e  n t h e  B A S  I C " 0  K "  p r o rn p t a p p c a r s , r c m o v e  t h e  b .-\ S I C i n  t e r p r e t e r 
c a s s e t t e , i n s e r t t h e  A r t i l l e r y C o mma n d  p r o g r a.;n c a s s e t t e , d e p r e s s  t h e  R E S E T 

b 1.; L t o n  , p �- c 5 s t h c " L "  \-: <c y , r e w i n d t h e  t i.l p e i t n l' .::: c 5 s a  :- v . t h e  n C: c p r e s s L n c 
R E A O  c d s s c t t �  b u t t o n  t o  l o a d  t h e  A r t i l l e r y C o m l � 3 n d  p r o g r a m  i n � o  t h e c o m p u t � r .  

• .. .'h e n  t h e 3 t\ S I C  " O K "  p r o m p t r e a p p e a r s , ::. y p e  R U N  a n d  - p r e s s  t h e  " C: !\ ' '  k e y  c. o  
c x L' c u t c t h c p r o g r .J m . 

CAME O P T I ON S : A f t e r y n u  t y p e  R U N , t h e p r o g r . �  a s k s  y c u  a s � r i e s  o f  � U L S t i o n 
\-1h i c h d e f i n e t h e  p . � r a ;n e t c r s  o [  c h e  .; :1 ;;-,c . f i r s t , i t  a s k s  f o r t ! , , · L e f t  �t n d  
r i g h c.  p l :J y c r  n i-l m e .; ( " L C: F T  P LA Y E R ? " ,  " R [ G l ! T P L:\Y F. i\ ':' " ) . T y p e  i n  · �1 c  l e t ':.  
a n c; r i gh L  p l a y c ( n .l m c s a s  p r or.1 p t c d , L' n d i n g h y  p r e s s i n g  t h •c " C R ' '  k o: y . T h L: 
c , > r;:p u t c r  L h c n  ·t s k s  y c1 u  h o\.; h a r d  y o l!  \,' c lll t t rw :;; .1 m e  U> b r, ( ' ' l = H r\ lUJ , 2 = E A S Y " ) .  
T h i s  d i f f i. c u l t y O [) t � o n  cl c t c nn i. n e s  h o\.J <J c c u r < � l c' y .) u r s h o t  m u s t b e  t o  d c s r. r o y  

L l 'w o p p o : 1 c ·n 1: ' s b u 11 k c r • T h l' E A S Y  o p t i.e• n g i v c s y n u , 1 r a n g c o f f J u r p i ;.; l' : s ; 
1 - I A R !l  n a r . - , : •  . .J s  L: h c : t a r g c L t:. o  a 2 - p i. x c· l  r a n g e . -;- ; ., , ,  ' c •' IT• p u t � r  t h e n  . l s k s  \vh a t  
,.,. j ,, J [ a c :_ ,-, r , i :: a n y , y o u  \•l d n t  i n c l. u d (· U .  y ,-, u  m u s t  s e l e c t  a w i n d f a c t o r .  
T h e  o p t i o n s  a r c a s  f o l l o •...1 s :  

1 - N o  •..J i n d  
2 - \·! i n d i s a t a c o n  s t a n t s p c ,_. d <J n d d i. r c c t i o n <1 n d d o  c s 

n o t  c b. .J n g c u n t i l  ;J  p l a y c· r  s c o r e s .  
J - \·.' i n u  c h < m g c s  r a n d t • m l :l ,  b u t. : · c m a  i n s  c o n s r. .J n t  S O '/, o f  t h e  

t:. i. rn e  . 
L� \.J i n d c a n  v a r y 1 ;: s p 1: l' d a n d c! i r c c t i o n  '·" i. t �1 c \' C' r y s h o t . 

T h i s  i :c; t h e  m o s L  J 1 U i. c u l t: �.J i n cl ( a c t o r .  

\·l i n d s p c L· cJ  a n d  d i t- c c t·. i. o n  i s  s h co •,m i n  t h e u p p c t- l e [ L  c o r n e r o f  t. i1 c  s c r ,: c n . 
�-l i n d s p t: . · d  i s  g i v ·. : r. i n  m i. l l' �; p e r  h o u 1· . T i ·, c  '.• i 1 1 J  d i t- e c c i o n  i s  L n d i c a t l.' J  
b y  t h (' d i i' c• c i� L o n  o (  t h e <l r r c'J\·: . T h e  •,; i m' � c!i.' L • > I- c a n c : 1 1. 1 S l' , ;  s h · · t t. 0 g o  
l o 1 1 g  o r  s h o t- t. ,  s o  r c m �e 1r. b e t- L o  .:t d j u s t  :.' l) U r  cl n g \ c  <i n d  v <e l o c i L y  ;H· c o r d i. n g l y .  

C o p y r i g h t . 1 9 8 0 , �h e r o \' i d e o  C o r p o r a t i. o n  



G ,\�\E P LAY : ,\ f c e r  a l.l  g . J ill ,_· o p t i o n s  h C� V c' b e e n  s e l e c t e d , t i.J<":> a n i l l e r y b u n k e r s  

a p p e a r o n  t h e  s c t· c c n  a n d  � r a n d o m  m o u � L � i n o u s  t e r r a i n  i s  d r a w n  b e t w e e n  

t h < .' m .  T h e  c omp u t e r  r < 1 n d o r,1 l y  s e l e c t s  \·l h i c h  p L a y e r  g o e s  f i r s t  a n d  i n d i c a t e s  

i t �; s e l e c t i o n b y  p l a c i n  g a 1-1 h i. t c u p - ;n r o •,.; ( 1\ ) b c n c a t h t h c 1  t p L1 y e r ' s b u n k  c r . 

I t  t h e n  a s k s f o r  f i r i n g  i n [ o r m<l t i o n . I t  f i r s t  <1 s k s  f o r  t h e  f i r i n � a n g l e  
( " t\  N G L E '! " ) • E n  t e r t h c cl n g l e i n  d e  g r c c s b y  t y p i n g a n u mb e r b e  t I·JC� e n  0 ( h o r i z o n  t a l ) 
a n d  9 0  ( s t r a i gh t Lq:i ) .J n d  p r e s s i n g t h e  " C R "  k e y . T h e  c o m p u t e r  t h e n  a s k s  
" V E L O C I TY ? " .  E n t e r  a n u mb e r  b e t �o1e e n  2 00 a n d  2 000 t o  s p e c i f y t h e  m u z z l e  

v e l o c i t y i n  f e e t p e r  s e c o n d . A f t e r y o u  e n t e r t h e  v e l o c i t y , t h e  s h o t i s  

f i r e d  a n d  t h e  t r a j e c t o r y i s  t r a c e d  o n  t h e s c r e e n .  I E  y o u  f i r e t o o s h o r t , 

y o u r  s h o t  w i l l  h i t t h e  mo u n t a i n  a n d  b l a s t  a w a y  t h e  p a r t  whe r e  i t  h i t s . 

I E  y o u r  s h o t  i s  t o o  l o n g  � n d  g o e s  p a s t  y o u r o p p o n e n t ' s  b u n k e r , a p i e c e  

o f  � r o u n d w i l l  b e  d e s t r o y e d .  I f  y o u r  a n g l e  a n d  v e l o c i t y c a u s e  t h e  m i s s i l e  

t o  g o  f a r  o f f  t h e  e d g e  o (  t h e  s c r e e n 0 r  i (  y o u r s h o t i s  t o o w e a k , t h e m i s s i l e  

w i l l  e x p l o d e  h a r m l e s s l y i n  m i d - a i r .  � h e n  o n e  p l � y � r h i t s  t h e  o t h e r  p l a y e r ' s  
b u n k e r , t h e  b u n k e r e x p l o d e s , ;_md .1 n e 1.; 1· o u n cl b e g i n s . T h e  l o s·c r  o f  t h e  
p r e v i o u s  r o u n d  g e t s  t h e f i r s t  s h o t i n  t h e n e x t � o u n d . A f t e r e a c h r o u n d , 

t h e  s c o r e i s  d i s p l a y e d . T h e  w i n n e r i s  t h e  f i r s t  p e r s o n  t o  d e s t r o y  t h e  

o p p o n e n t ' s  b u nk e r f i ve t i m e s . 

N E W  G AME : W h e n  t h e  g a m e  e n d s , t h e  c o m p u t e r a s k s  i f  y o u  w a n t  t o  p l a y a g a i n . 
Ty p e  " Y "  t o  p l a y a n o t h e r  g a m e , " N "  t o  s t o p . · r f  y o u  t y p e  " Y " , t h e  c o mp u t e r  

a s k s  i f  y o u  •..J a n t  t o  c h a n g e a n y o f  t h e  o p t i o n s . T o  p l il y  w i t h t h e s a r.� c  d i f f i c d t y  

a n d . 1.; i n d  o p t i o n s , t y p e  " N "  t o  t. h e  " C H A NG E ? "  q u e r y . T o  r e d e f i n e  a n y  o f  
t. h e  o p t i o n s , t y p e  " Y "  a n d  a n s 1v e t· t h e  q u e r i e s  a s  i n  t h e  b e g i nn i n g o f  t h e  

g a m e . 

PHOG RAM L I S T I NG : A c om p l e t e  p t· o g r a m  l i s t i n g [ o r· t. h L· A rt. i l l e q' C omm a n ci  
p r o g r a m  i s  p r o v i d e d o n  t h e  f o l l o 1v i n g  p a g e s . T h i s  l i s t i n g I.J c1 S p r o d u c e d  

u s i n g a c o m p u t e r  e q u i p p e d  w i t h t h e  M i c r o V i d e o  R S 2 3 2  i n t e r f a c e . R S 2 3 2  BAS I C ,  
a n d  a COM P R I N T 9 1 2 - S  l i n e p r i n t e r .  

�.r i. t h t h i s 1 i s t i n g , y l'J u c .J n c a s i 1 :; m .:t k e c h a n g c s t o t h c p r o g r a m i1 s d c s i r e d . 

A c o u p l e  o f  s u g g e s t i o n s  f o r  c h J r.g c s :  

1 )  Z i s  t h e  d i ff i c u l t y f a c t o 1· .  I t  i. s c1 t� c - h ;t if t h e  n u m b � r o f  p i x e l s  
s p r c a d i n t h c l ;n· g e l a r ,�  ;-1 • I t. i '-i n O '..J s c t f o ,- 2 o r 4 p i. x c L s , d c p e n d i n g 
on wh e t h e r y o u  s e l e c t  t h e  H A R D  o r  E ,\ S Y  o p t i o n  i n  t h e g ;Hn� . C h a n g e  

Z t o  1 t o  ma k e  t h e  g a m e  m o r e  d i f f i c u l t ;  i n c r e a s e  Z t o  m a k e  i t  e a s i e r .  

2 )  I E  y o u  s e l e c t  W I N D  o p t i o n J ,  t h e r e i s  a 2 0% c h a n c e  t h a t  t h e  w i n d  

s p e c  c l  a n d J i r L '  c t i o n  w i 1 \. c h a n g c . T o  t>l a \.;: (' t h c 1" i n cl c h ii n g e m o r c 0 f l e n  

w i t h  \H N D - 3 , c h a n g e  t h e  8 0  i n  l i n e  1 4 8 0  c o  a n u mb e r l o • .... e r  c h a n  8 0 . 
T h e  p c r C L' n t a g L� o f  c h a n g e  • . .J i \. 1  e q u a l t h e  d i f f e r e n c e  b c t • .. ;e ,' n t h e  n u m b e r . 
y o u  r e p l a c e 8 0  w i t h  a n d  1 0 0 .  



1 R G I ., (-I f� T I L L E R ' (  

--' . � R E M  C O P Y I� I G H T  1 :::J 8 l":'J IH C F.' O - U T D E O  C O R P C) f-( A T i m l 

(:'-. H3 C U:. : rtR : C L S : C O L O R 0 , 7 ,  7 ,  ·r :  l•l Hi iJ O l<l 3 5  
20 O U T P U T " A R T I LLERY " , 3 2 , 4 5 , 3  
3 0  PR HH "  C Q r· i �I;�.I D " :  P R HI T : P fH N T :  P R I NT 

4 0  F O R :-.< = 1 T O G : R t.:t"t D A , B :  T c r· I E A , B :  f· I E X T  
5 0  D A T A 1 1 0 , 5 6 , 80 , 77 , 5 3 , 9 7 , 5 1 ,  1 0 6 , 5 3 , 97 , 5 1 , 2 � 0  

6 0  S O U N D 1 , 1 5 7 0 : C O L O R 1 , �, 7 , 7 : F O R X = 1 T0 4 0 0 : NEXT : S O U N 0 7 , 1 0S 5  

7 0  D I M A C  1 0 0 ) 

1 0 0  C L S : I H N D O W 7 7 : C O L O R S , 2 ,  1 ,  7 

H 0  P I� HH " H I O  G U N N E I� S  lH LL T A K E  T U R N S  T R 'i ' l f'IG T O  H I T  TH E  O T H E R " 

1 50 P R I NT " F I PS T  T O  S C O R E  5 H I TS � I N S " : F O R X = 1 T O S 0 0 : N E X T X : C L S : G OT 0 1 G 0 

1 5 5 C L S : P R I N T " C H A I·IGC - ',' 0 1� N "  : P R Hl T : P R HI T : P R HI T : I I ·£ -= I I'I S T R $ C 1 ) : I F' N '$ = " N " G O T 0 225 

1 5 (1 P R i n T : P R i n T " L E F T  F' IJ: Y C R. " : H I P U T A $ . 
l G':J I F L C: I·j •; f 'U ) = 8 T I- IDi A ; = · L EI:- T • 

1 7 0  C L S : P R I NT : F' R HI T " R I G H T  f' L i�Y E R " : I N P U T S � 

l 7 S  I F LEN C B $ ) = 0 T H E N B � = " R I G H T " 

1 8 0 C L S : P R HIT " HP.I� D = l E A S Y = 2 " : P R I N T : P R I N T 

1 9 0 H I P U T Z : I F Z< 1 Q RZ > 2 T H E N 1 8 0 

1 9 5  Z = Z • 2  

2 0 0  C L S : P R I N T " �lONE - 1  W H1 0 - J  !JJ HW - 2  
2 2 0  HI P U T 14W : I F !AI W  > 0 1=-IN D\ll W <  5 T H E N 2 25 

2 2 1 G O T 0 2 8 0  

2 2 5  A C 0 ) = 0 : A ( 1 ) = 0 

230 l>� H l O O l<l 1 1 :  C O L O R S , 2 ,  1 , 7 :  C L S  

2 4 0  0 = 4 L � R N D C 1 H B : E = Z S -;;. R f'ID C 1 ! + 1 7  

2 5 0  F = 4 3 • R N D C 1 ) + S 4 : G=ZS • R N D C 1 l + 1 7  

W I N D - 4 " : P R I N T : P R I N T 

2 6 0  F O R I = - 2T 0 2 : P L O I C D + I ) , E , 3 : P L O T C O + I ) , ( E + 1 ) , 3  

2 7 0  P L O T C F + l ) � G , 3 : P L O T C F + I T A E C , C G + 1 ) , 3 : N E X T I 

2 8 0  M= 4 0 � R N D C l ) + 3 5  

2 9 0  I F M < E T H E N  M = E + Z  

300 I FM < G T H E N  M = G + Z  

3 1 0  P L O T 1 , . 1 2 ,  1 , 0 + S , E - 1 2 

3 3 [1 P L O T F - 5 ,  1 2 ,  l ,  1 1 8 - F , G - 1 2 

3 5 0  K = ( C M - E ) / ( 5 1 - D ) l : L = E - l  

3 7 0  F O R I = O + S T 0 5 G : L = L + K  

380 P L O T I , l Z , l , l , L - 1 1  

3 '3 tJ  t' I E X T  I 
4 0 0  K = C C M - G ) / ( F - 6 l l ) : L = M - l 

4 1 0  F O R I =S 6 T O F - S : L = L - K  

4 2 0  P L O T I , 1 2 , 1 , 1 , L - 1 l  

4 3 0  N E X T I 

4 4 0  P = 1 0 0 A R N D C 1 ) + 1 : I F P < 5 0 T H E N P = 0 : G O T 0 4 6 0 

4 5 0  P = l  

4 6 0  I F :•IW > <  1 T � EI'I G(:.SIJ B 1 4 7 0  

4 6 5  G O S U 8 20 0 0  

4 7 0  I N P U T � A N G L E " ; A  

4 8 0  I F A < 0 T � E N G O T 0 4 7 0  

4 9 0  I F A > 9 8 T H E N  G O T 0 4 7 0  

5 0 0  I NP U T " U E L O C I T Y " ; U 

5 1 0  I F U < 1 0 0 G O T 0 5 0 0  

5 2 0  I F U > Z 0 0 0 G O T 0 5 00 

5 2 4  I F W W = 1 T H E N G O T 0 5 3 0  

5 2 5  O U T P U T Y 5 , 1 5 , 57 , . 0 : 0 U T P U T W S , 2 0 , S 7 , 0  

530 1�' � U >t· . 0 5 S  
5 4 0  A = A • . 0 l 7 4 5 3 3  
550 lcl = A � A -Jj; A  



Q 

S'IU 1 :1 "'  l .  5 ? �3 8  - r:: 
S 0 8  W = A � I=t ._ A  

5 3 1] C = A - v l/ 5  + L� �· A + �:-v 1 2 �J - \•J t, !•j ·4< ,:: / 5 0  4 CJ 
1308 O = U • C : R = 1J -'> S  

6 113 I< = D : L = E : I F P =  1 T H UiO = - 0 :  I< = F : L = G : \ -<l F =  ·· l• lF 
620 T = . 85 : B = 3  

5 3 0  T = T + . 1 : X = I< + O � T .;; C 2 . 3 + \•I F ) 
6 4 0  I F C  X <  0 ) O R C  X > 1 1 2 H H a lG8�J 
6 5 0  Y = C R - 1 6 • T l • T + L : I F� > 7 7 T H E N T O N E 8 , 2 5 : G O T O G 3 0  
6 5 2  I FY < O T H E N 6 8 0  
6 5 4  8 = 8 + 2 : A C B l = X : A ( 8 + 1 ) = Y 
5 6 0  I F P O H! T C  X ,  Y ) T H E\1 13 :3 0  
6 7 0  P L O T X , Y ,  Z :  T O I·! E B B - Y ,  3 5 : G O T 0 6 3 0  
6 8 t1  I F P = 0 T H EI' I 7 1 0  
6 9 0  I F A B S C  0 - X ) < Z T I ·I U\ 1'60 
6 9 S  F O R T T =  1 T O  1 0 : :30 U t !D  l ,  1 5 7 0 : 1 1 E X T T T : S O U N D '? , ·1 0 ::.J G 
'? 0 1]  P = O : G O T 0 7 3 0  
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7 2 0  P = 1 
7 30 F O R I = Z T O B S T E P Z  
7 4 0  F'L O T A C  I ) , A C  I + l ) .  0 :  t 1 EX T I  
7 5 0  G O T 0 "\ 5 0  
7 5 0  A C P ) = f� C P ) + 1  
7 7 0  I F P = 0 r H E N X X = F - 4 : Y Y = G+7 
7 8 0  I F P =  !. T H EI I X >< = D - 4 : Y ._( c� E + 7  

7 9 0  G O SU 8 2 5 0 13  

8 2 0  I F A C P l > 4 T H E N 8 7 0  
8 3 0  C L S : I FI>J W = .  S T H EI', \•1 �1 = 2  
8 3 5  T O N E 1 3 1 . 3 5 : T O N E 8 0 , 3 1 G  
8 4 0  O U T P U T A S , 1 0 , 6 7 , 3 : 0 U T P U T " S C O R E " , 1 0 , 57 , 3 : 0 U T P U T A C 0 ) , 4 a , 5 7 , 3  
850 O U T P U T B !: , 1 0 , 3 7 , 3 : 0 U T P U T " S C O R E " , l! 3 , 27 , J : O U T P U TA ( J. ) , -1 0 , 27 , J  
860 F O R T T = 1 T 0 1 S 0 0 : N E X T : G O T 0 2 30 
8 7 0  C L S : I F A C  1 )  > 4 T H EI' I G O T C> c3 13 0  
8 7 5  O U T P U T A ·n; , ?8 , 5 7 , 3 : O U T P U T " I �· T H E  \-<l Hi N E R " , 1 0 , 37 ,  3 :  G O T 0 8 :}5 
8 8 0  O IJ T P U T B E , 2 0 , S 7 , 3 :  O U  T P IJ T " T. �3 T H E  l •l Hmr:= r� " , 1 17l ,  37 , 3  
885 F O R >< =  1 T O l \J 0 : S O U �iC lJ , :.: 4 8 <1 4 : r L< T : S O IJ r·m 7 , 4 0 '3 6 : �H i'1 0 0 W 7 7  
8 3 0  H I F IJ T " P L Fi Y Fi G A i J l - ',' O R  W ; C 'tb 
5 8 0  I F C ·$ = " ·.,· " T H GiC L S : G O T O  l 5 5  
3 9 9  E N D  
1 •'\'? 0  -

1 4 7 5  
1 4 8 0  

1 4 9 0  

1 5 0 0  
1 5 1 0  
1 5 20 
1 5 3 0  
1 5 <-1 0 
1 5 5 8  

1 5 5 0  

1 5 ', ' 8  

1 S8 0  

2 0 0 �j 

20 1 0  

2 8 2 8  

2 5 0 0  

u- t·J W = . S T H E t l G O T Q  l 5 5 0  
I F � IW = 2 T H G 1 t· j�j = . S 
IF"' \>J\-<l -= 0 T H E � K ; F =  1 � � H F� n D (  1 H 1 :  I F C F <  8 0 T H E N G O T O  1 5 5 0  
I Fl•l W = J T H E I'i \.r. l l>j = 0  
D F = lf1 0 � RJ1 0 C  1 ) + 1 : I F D F > S 0 T H EI'ID F = 1 : G O T 0 1 5 20 
O F �� 0  
\•t3 = HI T C  L 0 '�> R �1 0 C  l ) + 1 ) 
H .. O F �· >J T H Ui '( !0 = "  .; " : r_; o n :• 1 5 S >J 

Y ',!; = " > " 

O U l - P U T Y $ , 1 5 , 6 7 , 3  
O U T I-'IJ T i4S . 2�3 ,  G ? , ]  
v iF' = �·J S /  1 8 :  T F f' .F  '= O T H E i li· I F �  - � I F  

R E TU R �1 
I F P = O T H E N O U T P U T " t " . D - 2 . E - 1 . J : O U T P U T " t " , F - 2 . G - 1 , 1 
I F P = l T H E N  O U T P U T " 't "  , 0 - 2 . E - 1 ,  1 : 0 U T P U T " 't "  , F - 2 , G - 1 , 3  

I� E T IJ R !'l 
sour·m 1 . 1 57 0  
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ATTRO-LOGIC 

Program Guide 
�======================== 

for 1 o r  2 players 

Only two p l acement rules govern the play o f  this s imple logic game , but 
sharp s t rategy determines who comes out ahead . 

LOADING THE PROGRAM : Insert the program cas s e t t e  into the tape deck , depress 
the RESET button , depress the "L" key , rewind the tap e if necess ary , then 
depress the READ b ut ton to load the program into the computer . 

GAME OBJECT : The obj ect o f  ATTRO-LOGIC is to place pieces ( symb o l s )  on 
the s creen playing board according to how their features ( a t trib utes ) 
differ , s o  that you outscore your opponent . You s core po int s  for placing 
pieces horizontally ( to the l ef t  or righ t o f · a  s quare con taining ano ther 
piece) o r  ver tical ly ( above or b elow a square containing a p iece) . The 
symb o l  at trib utes are color and shap e ,  size o� direction . 

GAME SELECTION : When the program is loaded , the computer asks for the 
number of player s ( " fl PLAYERS ? .  l=ONE PLAYER , 2=TWO PLAYERS ) . Press the 
"1" key to play the computer and plug in the left j oys t ick . Press the " 2" 
key for two players and plug in both j oys t ic ks . The computer then asks 
yo u to enter the player name ( s ) . Type your name ( s) and pres s  the CR key 
to continue . You are then asked to choose the type o f  symbols to b e  used 
in the game . The symb ols used can dif fer in co lo r and one o ther att rib ute-
shape , direc tion , or s i z e .  TypE 1 t o  play with colored symb o l s  wi th 
dif ferent shap es . Typ e 2 to play with colo red arrows po int ing diff erent 
direct ions . Typ e 3 to play with colo red symbo l s. of va�ied s izes . 

G&� PLAY : When game s el ec t ion is complete , the playing b oard and symbols 
appear on the s creen , and the computer randomly selects which player go es 
firs t . Us e the j oyst ick lever to pos ition the f l ashing cursor over the 
symbol you want to p ick us . Press the hit b ut t on to p ick up the piece . 
Then , move the cursor to the playing board us ing the j oys tick lever and 
po s i tion it over the square in which you want to place the p iece . P ress 
the hit b ut ton to place the symbo l  on the board and complete your turn . 
The f irst symb o l  may b e  placed anywhere on the b o ard and scores no points . 
Place addi tional p ieces on the b oard to s core po ints ac co rding to the 
following rules : 

HORIZONTAL PLACEMENT To place a symbo l  in the square to the left o r  
right o f  a square containing a symb o l , the two symbols mus t dif fer in 
only one attrib ute--co lor OR shap e ,  siz e ,  direction . You s core 1 point 
for ho ri zontal p lacement . 

VERTICAL PLACEMENT -- To place a symb o l  above o r  b el ow a square con taining 
a symbol , the two symbols mus t  differ in bo th attrib ut es . They mus t b e  
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AITRO-LOG IC 
page 2 

b o t h  a d i f f eren t color AND a dif ferent shap e , s i z e  o r  d i rec t io n . You 
s co re 2 po ints f o r  vert ical pl acement . 

To place a symb o l .  in a square b o unded by two o r  mo re squares cont aining 
symbo l s , placement rul es �us t b e  me t for al l b o rde r ing squares . If yo u 
try to place a sYmbo l  that does no t mee t placemen t rules in a square , 
a b uzzer sounds , and yo u l o s e  your turn . 

The game ends when all p ieces have b een played o r  when no mo re p i eces can 
l egal ly b e  played . The computer tall ies the score and prin ts the winne r . 

NEW Gk�E : w� en th e game is ove r , the compu ter as ks " SAME GAME? Y=YES , 
N=NO" . P r e s s  the Y key o r  the j o ys t ick h i t  b ut ton to play the g ame again 
us ing the same attributes . P r ess the N key to redef ine the numb e r  o f  
p layers o r  the attrib u t e  us ed . The st art ing p l ay er al terna tes i n  
sequen t ia l  games that are no t redefined . I f  game s e l ec t ion is r e se t ,  the 
computer o nce again randomly chooses the s t art ing player . 

Copyright 19 80 , Micro Video Corporation 
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BOH B S  A"WAY ! 

P r o g ram I n s t r u c t i o n s  

, ... 

LOAD ING TnE P ROGRAY. : In s e r t ' th e  L e v e l  I I  B AS I C  p r o g r a m  c a s s e t t e  i n t o  the 
c a s s e t t e  d e ck . D ep r e s s  th e "L" k e y , r e 1.1 i n d  the t a p e  i f  n e c e s s a ry ,  t h e n  
d e p r e s s  th e R E AD  c a s s e t t e  b u t t o n  t o  l o a d  t h e  B A S I C  i n t e r p r e t e r  i n t o  � h e  
c ompu t e r  • .,._� e n  t h e  B AS I C  i n t e rp r e t e r  i s  l o a d e d a n d  th e "OK" p ro mp t: a p p e a r s , 
d e p r e s s  t h e  R�S ET b u t t o n r i n s e rt th e BOHBS AwAY ! p r o g ram c a s s e t t e  i n to 
th e t a p e  d e ck , p r e s s  th e  "L"  k e y , r e1.1i n d  the t a p e  i f  n e c e s s a ry � ::h en 
d e o r e s s  the R£AD c a s s e t t e  b u t t o n  t o  l o a d  th e BOP�S AWAY :  p r og ra� i n t o  t h e  
c o�p u t e r .  D o  K O T  u s e  t h e  B AS I C  CLOAD c o mma n d  t o  l o a d  BOHBS AwAY ! o r  the 
m a ch ine l a n g u a g e  p o r t i on o f  the p r o g r a m  1.1i l l  n o t  be l o a d e d . P l ug in the 
l e f t  e n t e r t a i nm en t:. c o n t r o l l e r .  Wh en the BAS I C  " O K" p romp t r e a p p e a r s , ty p e 
RUN a n d  p r e s s  th e " CR "  k ey t o  ex e c u t e the p r o g ram .  
. . 

GAHL P LAY : I n  :O Oh� S  A'RAY. ! y ou a r e  a f i gh t e r p i l o t  t 4j i.n g  t o  d a.;;;c:; g a  a 

r e s e rv o i r  dan s u f f i c i e n t ly t o  b r e ak t h r o u gh t h e  darn 1.1 a l l  a n d  f l o o d  t h e  
e l e c t r ic p l a n t i n  t h e  va l l ey b e l a� .  Y o u r  p l a n e  f l i e s  a c r o s s t h e  s c r e e n a t  
ra nd on a l t i t u d e s  d e t e rm i n e d  by t h e  c o mp u t e ::- .  .As t h e  p l a n e  c r o s s e s  t h e  
s c r e e n , p r e s s t h e  j o y s t i ck h i t  b u t t o n  t o  r e l e a s e  � b o mb . Y o u  have e i gh t  
t r i e s  t o  knock a h o l e  in t h e  d a m  v a l l . I f  y o u  s u c c e ed , th e dan c o l l a ? s e s , 
a n d  �a : e r  ru s h e s  d own in t o  t h e  va l l ey ,  f lo o d i ng a n d  d e s t r o y i n g the e l e c t r i c  
p l an t - I f  y o u  a r e  n o t  s u c c e s s f u l �  y o u r  p l a n e  i s  sh o t  do�� a n d  c e�o l i sh e d .  

NEW GL'iE :  A t  t h e  e n d  o f  e a ch g a m e ,_ a n ew g am e  s t a r t s  a u t o rna t i c a  l l y .  

u.. 
.(.. s A v e '] o �""--'o � 
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BOMBS A�AY ! P r�g r � mm i ng T u t o r i a l  

I n  a � d i t i o n t o  t h e  e n t e r t a i n m e n t  va l u e  o f  t h e  BOMBS AWAY ! p r o g r a m , i t  i s  a l s o  
a � e l p f u l  t o o l  f o r  l e a r n i n g  a b o u t  e f f e c t i v e l y  c o mb i n i n g  t h e  M I CRO V I D E O  

MON I TOR � n d  Leve l II BAS I C  t o  p r o d u c e  g � me s  or o t h e r  p r o g ra m s  w i th b e t t e r �  
f a s t e r a n ima r i o n  a n d  e x e c u t i o n . 

We h ave p r o vi d e d a c o mp l e t e  l i s t i ng o f  the L e v e l II B AS I C  p o r t i o n  o f  t h e  BOMES 

AWAY ! p r o g r a m  and a p a r t i a l  l i s t i n g  o f  t h e ma ch i n e  c o d e  p o r t i o n .  You c a n  l i s t 
the Le v e l  II c o ci e  b y  ty p i n g  t h e  L I S T  c o mm a n d  a t  t h e  B A S I C  " OK" p romp t . To 
l i s t  th e ma ch in e c o d e  n o t  i nc l u d e d  in th e a t t a ch e d  l i s t i n g � l o a d  t � e MON ITOR 

t ap e . · Tn en � u s e  ch e DIS?LAY c o� a n d  to l i s t  t h e  d e s i r e d  r o u t i n e ( s ) . 

I f  y o Q  wan t t o  mak e ch a n g e s  t o  th e p r o g r am , y o u  c a n u s e  t h e  EZEDIT p ro g ram 
:ape t o  cha n g e  BAS IC  c o d e  and t h e  MON I T O R  S U B S TITuTE command to a 1 t e r  t h e  
mach i n e  co d e . 

F r d m  BAS I C  t o  M a ch i n e . C o d e  a n d  B a c k Aga in 

The BOMBS A�AY ! p rogram i s  d r iv e n  from B AS I C ,  b u t  u s e s a n u mb e r  o f  mach i n e  
c o d e  r o u t i n e s  f o r  g r a p h i c  d i s p l ay a n d  m o v e m e n t .  Th e mach i n e  c o d e r o u t i n e s  a r e  
a c c e s s e d  b y  m e a ns o f  t h e  BAS IC U S R  func t io n .  B e f o r e  i nv o k i n g  U S R , y o u  mu s t  
de�ine the l o ca t i o n i n  m e m o ry  o f  t h e  r o u t i n e  t o  b e  c a l l e d . · Th i s  i s  d o n e  b y  
s p ec i fy i n g  th e s t a r t in g  a d d r e s s  ( LSB a n d  HSB )  o f  th e d e s i r e d  ro u t in e  w i th two 
POKE s ta t emen t s : . 

i:lt l :�J l�:l(l�:JO:Qi:l 
1q� 1 :o:,. : r �f;:-r7::._21fi 

Convert t h e  s t a r t i n g  a d d r e s s f r om h e x a d e cimal t o  d e c i ma l t o  g e t  th e va l u e s  o f  
" l sb "  a n d  "ms b ' '" t o  b e  POKEd i :1 t 0  l o ca t i o n s 1 9 473 a n d  1 9 47 4 .  Tn e s e  POKE 

s t a t emen t s  mu s t  b e  re en t e r e d f o r  e a ch s e p a r a t e  = o u t in e  c a l l e d .  

A s  y ou c an s e e  i n  ·th ;; ·  BAS I C - pro g ·r:;m · li sting
- inc l  �d � d ;- ·o�-;-p r"c; g �-a�-� �-· � b o s �  

t o  d ef ine J a s  1 9 473  and.  J+1 a s  1 9 47 4 ,  t o  a vo i d  h avin g t o  r e ty p e  th e s e  n umb e r s 
e a ch t im e  the USR f un c t i on is i nv o k ed a n d  t. o  c o n s e rve memo ry .  H e  sugg e s t s  
tha t ,  i n  wri t in g your o�� p r o g r ams tha t u s e _ b o th BAS I C  a n d m a c h i n e  c o d e , y o u  
try t. o  k e ep a l l  y our ma c h i n e  l a ngua g e  r o u t i n e s  wi�hin th e s a m e  25 6 -by t e  b l o ck 
so tha t the v a l u e  o f  S+L ca n r ema i n  c o n s t a n t . 

To r e tu rn  t o  BAS IC u p o n  c omp l e t i on o f  a r o u t ine c a l l e d  wi th U S R , p u t  a C9 
ins t ru c t i o n  at t h e  end o f  th a t  r o u t i n e . 

\, 
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Th e f o l l o � i n g p � g c s  c o n t a i n  tYo l i s t i n g s . Th e f i r s t  i s  n l i s t i n g o f  t h e  B AS I C  
l o g i c  f o r  th e DOMES AwAY ! p r os o m .  Y o u  c a n  u s c  th e L I S T c o mrn;"� n d  i n  B AS I C t o  
r e p r o d u c e  th i s  i n f o rma t i o n  o n  y o u r  TV s c r e e n . Th e s e c o n d p a c e  p re s e n t s  
RE.IiMKS fo·r the p r o g z:-.::�m ;  e a c h  RE!-!1\RK l i. n e  c o r r e s p o n d s  t o  t h e  B AS I C c o d e  l i n e  
� i th tha t s ame l i n e  numb e r .  Th e s e  comme n � s  a re i n c l u d e d  a s  e xp l a n a t io n  o f  
the BASIC l o g i c  o n l y a n d  a r e  n o t  a n  a c t u a l  p a r t  o f  t h e  BAS I C  p o r t i o n  o f  t h e  

p rogr.:1r.1.  Th a t  i s  7 y ou ,_. i  1 t' no c. s e e t h e s e  c o mm e n t s if  y o u  l i s t  t h e  BAS I C  c o d e  
w i t h  t h e  L I S T  c o m�a n d  i n  BAS I C .  

------- - · - ·  - - - -- - - ---- - -:- -- - -
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nOMHS /\', U1Y ! i , ,\ S 1 C  C o ci c  L i :. t i ng 

�: E M  B O M B S  A W A Y  
O K  

L I S T 

1 P O K E 1 9 2 1 5 , 2 5 ! J = 1 9 4 7 3 ! H = 2 2 5 4 1 ! N = 2 4 5 4 5 : T = H + 1 1 ! U = H t 1 9 4 : E = 2 3 6 7 3 : F = 2 2 6 6 4  

3 C L S ! C O L O R O r 7 r 1 :r 4 : S O U I� D 7 r 4 0 9 6 ! F' O K E J + l r 8 8 ! F' O I'\ EF t 7 4 r 9 5 

5 P O K E J , 3 2 : A =  U S  R ( 0 ) : 0 U T F' U T • / .. r 5 9  r 1 8 , 2 : 0 U T F· U T • / • ,. 5 9  ,. 1 5  , 2 : G 0 T 0 1 0 0 
7 S O U N D 2 , 6 0 ! F O R A = 1 T 0 2 0 ! N E X T ! S O U N D 7 r 4 0 9 6  

. 

8 G = F' E E K < E + 1 ) - 2  4 5 : Y = 6 9 - F' E E K < E ) 

1 0  F O R X = 1 1 5 T O O S T E P - 2  

1 5  I F P E E K C U l = 2 T H E N P O K E J r l 7 1 : A = U S R ( 0 )  · ·  

2 0  I FX + G < 2 3 T H E N 3 2  . 
2 5  

2 6  
2 7  
2 8  
3 0  

3 2  
3 4  
3 5  
4 0  
4 2  

. 4 5  

4 6  
4 8  
4 9  
5 0  
5 1  

5 2  
5 4  
5 5  
5 8  

O U T PU T CH R $ C l ) r X+ G r Y , l : O U T P U T C H R S ( l ) r X + G r Y r O  

X= X.- 1  : Y = Y - 2  

IF P O I N T  < X + G  r Y >  = 1 O R F ' O  I N T  < X + G - 2 , Y )  = 1 T H E N 4 2  

I F P O I N T C X + G -3 , ·Y - 1 ) = 2 T H EN 4 0  

N E X T  

I F Y>4 0 T H E N P O KE J r 1 6 0 � A = U S R C O l : T O N E 9 9 9 r 5 ! R E T U R N  

I F P O I N T C X + G - 1 :r Y ) = 3 T H E N X = X t 3 ! G O T 0 4 0  

I F P O I N T C X + G -2 r Y ) = 3 T H E NX = X t 4 ! G O Tb 4 0  

G O T 0 4 S  . 

F' O K E J  d 6 0 : A = U S R  C 0 )  ·: T O N E 9 9 9  � 5 :  R E T U R N  

P O K E J r 7 6 : A = U S R C O J  

P O K E J � 1 6 0 : A = U S R C O ) 

F' O K EJ r O : V = 7 7 - Y  

P O K EM r V - 2  

F' O K E M + l r X + G - 3  

P O K EM - 1  r 0 :  f· O K E M - 5" ,  9 6 : A = U S R  ( 0 ) : F' O K E M - 1 , 1 :  P O K E M - 5 , 1 1 2 :  A = U S R  C 0 )  

F O R A = l  T 0 4 0  :. r� E X T : F' O K E M - 1 , 0 !  A = U S R  ( 0 )  

F O R A = l O T 0 4 0 : I FP O I N T C 2 0 r A l = O T H EN 5 8  

N E X T : RE T U R N  

P O K E J r l 4 4 ! P O K E F+ l 7 r 2 0 : P O K E Ft 2 0 r O  

. 6 0 F O R B = 3 9 T 0 4 6 : P C K EF t l 9 r B ! A = U S R C O ) : F O R R = l T 0 4 0 : N EX T ! N E X T  

6 1  P O K E Ft l 7 r 1 2 ! P O K E Ft 2 0 r 1 9 : F O R B = 34 T 0 7 7 ! P O K E F t 1 9 r B : A = U S R C O ) : N E X T  
6 2  P O K EJ r 1 6 : S O UN D 1 r 2 ! F O R B = 1 9 T 0 1 1 5S T EP 2 : P O I'\ E T + 6 , B : A = U S R C O ) ! N E X T ! R UN 

1 0 0 P O K EN r 7 2 : P O K E N + l r B S ! P O K EJ r l 6 0 ! A = U S R C O ) : W = O  

1 0 1  I F P E EK ( U ) = 2 T H EN G O S U B 7  

1 0 2 I F P E EK C E+ 1 ) = 2 37 T H EN G O S U B 1 1 0  

1 03 P O K EJ r l 7 1 � A = U S R C O ) � G O T 0 1 0 1  

1 1 0  I F W = 8 THEN 1 1 S  __ __ 

1 1 1 W = W +l ! R E T U R N  

-- ---- - - -· - . 

1 1  S S 0 U N  D 3 r 34 0 : F· 0 K E J r 8 4 ! A =  U S  R C 0 ) : S 0 UN D 7 , 4 0 9 6 : P 0 K E F+ 7 4 r 0 
1 1 7 P O K E J r 1 6 3 � A = U S R C O ) ! PO K E E r l 7 

1 2 0 P O K E J r l 7 1 !" A = U S R C O ) ! I F F' EE K C Et 1 ) = 1 7 7 T H EN 1 25 

1 2 ! F O R R = 1 T 0 4 : N E X T : G O T 0 1 2 0 

1 2 5 S O U N D 2 r 6 0 ! P O K EJ r 1 6 8 ! A = U S R ( 0 ) ! S O U N D 7 r 4 0 9 6  

1 3 0  P O K EJ r 8 0 ! C O L O R O r O r O r O : F O R A = l T 0 2 0 ! N E X T : C O L O R 7 r 7 r 7 r 7  

1 3 1 F O R A = l T 0 2 0 : N E X T ! C O L O R O r 7 r l r 4  

1 3 2 F O RB= 1 T 0 6 ! S O U N D ! r 5 1 4 ! F O RA = 1 T 0 1 0 ! N E X T ; S O U N D 1 r 5 1 5 ! A = U S R C O ) : N EX T  

1 3 4 F O R A = lT O l O O O ! N EX T : R U N  

O K  



. . 

1 E N A B L I N G P O K E � S ET M A C H I N E  L A N G . V A R I A B L E S  

3 C L E A R S C R E E N . S E T  C O L O R S . S E T  M S B  W I T H J + 1 
5 P R O D U C E  W A T E R r D A M ,. F" L A N T  G R A F' H I C S . G O T O M A I N  L O O P . 

7 M A K E  B O M B  S O U N D . S T A R T  B O M B  R O U T I N E . 
8 S ET < G r Y )  B O M B  L O C A T I O N C O O R D I N A T E S . 

1 0  S T A R T M A I N  B O M B  L O O P . 
· 1 5  C H E C K  I F P L A N E  O F F  T O P  O F  S C R E E N � I F  S O r D O N ' T  C A LL P L A N E � 
2 0  C H E C K  L E F T  B O M B  L I M I T  
2 5  O U T P U T  q O M B  W I TH S P E C I A L C H R $  C H A R A C T ER . 

2 6  S E T B O M B  A N G L E .  
2 7 C H E C K P R O T E C T I V E  W H I T E S H I E LD O R  T O P  O F  D A M . 

2 8  C H E C K F O R  F" R O P O E R H I T  A R E A . 
3 2  C H E C K I F  L E F T  L I M I T  I S  A I R .  R E S E T  P L A N E . 

3 4  C H E C K  I F  B O M B  R E A C H E S  W A T E R .  

3 5  D I T T O  

4 2  R E S ET P L A N E . EM I T  M I S S T O N E .  

� 5  H I T  S O U N D  

4 6  R E S E T P L A �� E  

4 8  < T H R O U G H  5 2 ) S ET S  E X P L O S I O N. C O O R D I N A T E S  A N D  I N V O K E S  I T . 

54 G O T O  5 8  I F  D A M  I S  B U S T ED . 
5 8  < T H R O U G H  6 1 ) D R O P S  W A T ER L E V E L A N D  W I P E S  O U T  D A M . 
6 2  P R O D U C E  W A T E R  S O U N D  A N D  W A V E M O T I O N .  

1 0 0 C R E A T E  S P E C I A L  C H R S 1 )  A N D  R E S ET P L A N E . 
1 0 1  C H E C K  F I R E  B U T T O N  A N D  G O T O B O M B  L O O P  I F  D EP R E S S ED . 
1 0 2  I F  P L A N E  A T  R I G H T  ED G E ,  I N C R E M EN T  N U M B E R O F  P A S S E S C W > . 

1 0 3 F' R O D U C E T H E  P L A N E . 

1 1 0  C H E CK I F  L A S T  C B ' TH )  P A S S . 

1 1 5  D O O R S O G N D . O P E N D O O R r . L I FT M I S S L E �  D I S A B L E H I T B U T TO N . 
1 1 7 R E S ET S P L A N E  W I T H O U T C A L L I N G  R A N D C rt  A L T I T U D E .  

1 2 0  F I N A L  P L A N E  F L Y B Y . S T O P  P L A N E  B E F O RE H I T .  
1 2 5 F I R E  T H E  M I S S L E .  

1 3 0 C T H R O U G H  1 3 2 )  P R O D U C E F I N A L  EX P L O S I O N A N D  F L A S H  6 T I M E S . 
1 3 4 P A U S E ,. - T H EN S T A R T  G AM E  O V E R  A G A I N  .. · 

- - - · · - · 

O K  
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J'.OM J1 S  AW/\ y !  �101 1 1 TO R  C o d e  

The f o l l o1.1 i n g  p :l [; e S  c o n t a i n  a p :::J r t: :l .-1 1 " h e �  d ump " o f  t h e  ma c h i n e  c o d e  u s e d  in 
t h e  DOHBS AW/\Y ! p r o g r ::1 m .  To s e c  t h e  c o n t e n t s  o f  l o c a t i o n s  n o t i n c l u d e d  in 
th i s  l i s t i n g , u s e  t h e  M O N I TOR D I S P LAY c o n�� n d .  

Fo l l o1.1 i n g  i s  a l i s e  o f  t h e  m a j o r  r o u t i n e s  u s e d  i n  DOMBS /\WAY ! Th e s t a r t i n g  
a d d r e s s f o r  e � ch r o u t i n e  i s  g i v e n , f o l l o1.1 e d  b y  a b i i e f  d e s c r i p t i o n o f  t h e  
func t i o n  o f  tha t r o u t i n e .  

A d d re s s  

5E60 
SE 6 6  
5 E 6 C  
SE72 
5E8 4 
5E8 4 
5 E 8 A  
5 8A0 

5S .A B  0 

5 800 
5 8 1 0  
5 7 8 0  
5 8 48 
5 8 9 0  
5DCO 
4A40 
59 DO 

5CC4 

5 9 20 

Fu n c t i o n 

D raws � a t e r  ( R FILL) 
D r a w s  �ave s on wa t e r .( RP LOT) 
D raws dam 
Dra�s p r o t e c t iv e  f r o n t o n  dam 
D raws l i n e  o n  t op o f  d am 
D r a�s e l e c t r i c  p l a n t 
D ra w s  e l e c t r i c p o l e  
S e t s  p l a n e  t Q  s t a r t o f  s c r e e n ; s e t s r a ndom 
a l t i t u d e  o f  p l a n e  
Ch e ck s  .f i r e  b u t t o n  a n d  m o v e s  

-
p l a n e  up 2 p ix e l s  

i f  d e p r e � s e d ; p u t s  o u t  p l a n e  a n d  mo v e s  i t  l e f t  
2 p ix e l s ; c h e cks f o r  l e f t  l im i t  o f  s c r e e n  
P u t s  o u t  d a m  ex p l o s i o n  
P u t s  o u t  e d g e  o f  f l o o d  wave 
P u t s  o u t  f i n a l  p l a n e  exp l o s ion 
S p e c i a l  CHR$ ( 1 ) b omb p i x e l s  
P u t s  o u t  l in e  i n  b a ck g r � un d c o l o r  f o r  dam w i p e ( RFILL) 
Op e n s d o o r  o n  t o p  o f  d a m  a n d  l i f t s  mi s s i l e  

S h o o t s  m i s s i le a t  p la n e  
D a m  exp l o s i o n  s o und ( c a l l s  S OUND r o u t i n e in 
BAS IC in t e r p r e t e r )  
Routine t o  m o v e  p i c t u r e o f  a i rp l a n e  t o  s c r e e n ;  
a l s o  u s e d t o  o p en d o o r  o n  dam a n d  l i f t  Q i s s i l e � 

and t o  p r o du c e  f i n a l  e xp l o s i o n  ( p i c t u r e s  p u c 
in m emo l-y � i th R?LOTs ) 
Random numb e r  g e n e r a t o r ;  5 93 4H c o n t a i n s max i mum 
numb e r  t o  b e  g e n e r a t e d ; s t o r e s  r a n dom n umb e r  
i n  5 C 7 9  ( v e r t i c a l  s c r e e n c o o r d i na t e  o f  p l a�e -
in c o n t r o l  tab l e )  

· 0 

To s e e  th e p l a n e , d am d o o r ,  a n d  m i s s i l e  g r a p h i c s  s t o r ed �n memo ry ,  u s e  th e 
MON ITOR c omma n d  ·�·p '.J:i•i•loi:1 •1•:•1=�\· , ,1,J . 



P..8H.C.S , , , 
'p ,1 g•c 9 
.· 

-· ._, , ...... ..... ..... . 

�i s  t a b l e  mu s t  s t a r t a t  5C74 , b e c � u s e  t h e MOVE r o u t i n e  l o ok s t h e r e  f o r  i t .  

·.�. n e  r o u t i n e t o  p u t  t h e  p i c t u r e o n  th e s c r e e n  i s  c a l l e d b y  .J n o th e r  r o u t i n e , 
l o c a t e d  a t  5 8 AB , � h i c h  c o n t r o l s  m o v e m e n t  o f  t h e  p i c t u r e .  Th i s  H o v e  r o u t i n e 
i s  c a l l e d f r om a GOTO l o o p  i n  t h e  BAS I C  p o r t i o n  o f  t h e p r o g ram ( l ine  # 1 03 ) . 
The H o v e  r o u t i n e  c h .J n g c s  e i th e r  t h e h o r i � o n t a l  l o c a t i o n  i n  t h e  c o n t r o l  t a b l e 
o n l y  o r  b o th t h e  h o r i � o n t a l  a n d  v e r t i c a l  l o c a t i o n s . Th e  r o u t i n e  ch e cks 
to s�e i f  the h i t  b u t t o n  h a s  b e e n  d e p r e s s e d ;  i f i t  h a s , b o th th e h o r i � o n t a l 
a n d  v e t t i ca l l o c a t i o n  by t e s  a r e  r e d u � e d  b y  two p i x e l s .  I f  th e f i r e  b u t t o n  
h a s  n o t  b e en d e p r e s s e d � o n l y  t h e  ho r i z o n t a l  l o c a t i o n  b y t e  i s  r e d u c e d  b y  t�o 
p ix e l s .  Af t e r ch � n g i n g  t h e  s c r e e n  c o o r d in a t e ( s ) in t h e  c o n t r o l  t a b l e , t h e  
H o v e  r o u t i n e  c a l l s  t h e  r o u t i n e  a t  5CC4 and  r e d r a � s t h e  p l a n e a c c o r d i n g  t o  th e 
n e �  c o o r d i na t e · sp e c i f i c a t i o n s . I n  t h i s  �ay , g r a p h i c s  mo t i o n  i s  a c c om p l i s h e d .  

f � • 
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N o t e s 

1 )  I n  p a n m c t e r c o r. t r o l  · t .1 b l c s  f o r  p r o g n m r; r ;1 p h i c s , u !l e  a v e r t i c a l  
c o o rd i n a t e  b c l o ...., S O H  ( 4/100 ) t o  d i s p l a y  B r .:t p h i c  o n  s c r e e n . Ch .:� n e e  t h e  
v e rt i ca l c o o r d i n � t e  t o  ;1 b o v e  S O H  t o  s t o r e t h �  p i c t u r e  p e rma n e n t l y  i n  
memory .  

2 )  Ve r t i c a l  s c r e e n  c o o r d i n a t e s  a r c o p p o s i t e  i n B A S I C  � n d m � ch i n e  c o d e . 
In BASI C ,  t h e  t o p  o f  t h e  s c r e e n  i s  7 7 , i n  m a ch i n e  c o d e  0 i s  t h e  t o p . 
Th e  h o ri z o n t a l c o o r d i n a t e s  a re th e s am e . 

S ugge s t e d P r ogr a mm i ng E x e r c i s e s .  

1 )  Ch a nge t h e  number o f  t r i e s you h a v e  t o  k n o ck d own t h e  dam. 

2 ) : Mak e th e a i rp l a n e f l y  more s l o1.1ly . 

3 )  Ch a n g e t h e  a l t i t u d e  a t  W'h i ch p l a n e  e n t e r s  s c r e en f r om r a n dom , c omp u t e r
g e n e ra t e d  t o  j o y s � i ck p o t k n o b  c o n t r o l l e d .  - 0 

' 

4) Ch a nge t h e  a n g l e  a t  W'h i ch the b o mb f a l l s .  

5 )  Add o th e r p i c t u r e s  t o  s c r e en gra p h i c s . 

- - -- - - - -
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204 E .  VJ a s t1 1 r ' u t o n  S t .  
1\ n n  (\rbor . f\ 1 1  48 1 07 

(3 1 3) 096 - 0 6 2 6  

[lQI..J L i_ N G  

C : 1 r 1 ' t. g e l� n f: r c: (: \ ; r i H'  ,1 1: v n t H \ o c ; 1 \  h r J •,.; \ i n ,;; . 1 l l c y ·1 i'J nr,._r y o u  c ; 1 n  h , n._r \ ;1 1 

h o r:1c o n  V (' U r  TV s c 1· e: e' ll .  S 1 1· i k l' :� , C. j1 : 1 1 ' < ! !-' , :; p \ i : s ,  g u L t t ' r  b �1 l i s - - t l 1 L' �! i. c r o  
V i d c r)  J\,1 \·I L l l'� G :-; i m u l : l l i r. • n p 1· c• ,l.?, r- . l m  h : ; c. \. h L ' I i1 . 1 1 1 '  ,\ u \ u m ;; t . i_ c  S c' r' r t n g u s t • :; 
S l.  1 11 d : � r d  b r".-J \ i. n ;c; rr r l , · :; .  i1 1 H : , I i k L' 1 1 1 , · i ' L ' .-1 1 r. h i n :c-, , � � ·.- ,: 1 1  .-1 " b , t J  i c' . I V r: "  ; s  
l ll , i l< l' . l b  \ < ' , p l' ll V  i_ d r: d  Y • l l l  r . 1  i. m i s  : ; I ! .  I I ' \) .  

L O A D I NG T i l E  P ROG I{ /\ M : 
i n L o t h c c .- 1 s s c t t  c J c c k . D ·� p I' c s s t h c P. E S E T b u Lt o n , p r c s s t h c " L ' ' !< c y , r c ·,., i n d 
r. h cc t d p c  i f  n c c c :, s .J I- ;· , L h e n  d e p r e s s  t il l' I� E ,\D c a s s e t t e b u t L o n  t r' l o J d  ·_ h e  
13,\ S I C i n ;_ c r p r c t L! 1- i_ n t o t h c c o m  p u t e r . '.-.' h c n t h <.: 13 i-\ S l C " 0  K " 1H- r) rr, [ H  .1 p p e a r s , 
r e m o v e  t h e  13 A S l C  i. i1 to:: r p r c t c r  C .1 S S L' L ::: c ,  L ll S L· r L  L h c 1301.-: L L N G CI S S C ' L t c ,  d c 1) r L' S S  
t h r:: R E S E T b u t r_ o 11 , p r c s s l. h c " L " k ,, y , r c "' i_ n d L h c.: t , �  p c i [ n c c c s s : 1 r y , t h c n 
Lk p r c s s  : ! 1 c• H E t\ D .� ; I S S C L t c  b u t t o n  t o  l .-! ; l d  t il e  b U \·.: t " n: c  j.H •) g r a m  i t t r o  L h L· c c. rr. p u L l ' : .  
\·.1\H' n  t lw ;>, _:, s r c  " O K ' ' p r n m p t .  � - . : ;J p p c il r s , c y p e  1\ U �i : � n cJ p r � : ; s  L h c  " C l\ "  k e y '· '' 
C X r' C U t C  l \ -. ,_, p r <' g i" J ;ll . 

G i\ 1·1 1� P Lt\Y : jJ \ • J ;;  i n  b o t h  c t, :  · � r t . l l t l l n , · n t_ c n n l < - · · �  ] , • r s . A \' L l' i' )' rl U l ,- � t� ' ' F. � ; ; " , 
d ' ' b o • .. J l i ; ; �  l.-1 n r.' "  : 1 p p c . t r ,: C• i' t h e  S L' i' l ' r : n , t l.-1 n k • ·· d • '> t1 t h e' t c p : .1 11 c.l h .:• i. t 0 m t) y 
r: -_.,. o s L '  t s , , ( . y L' 1. 1 '' 1-1 l i_ n c s t. h il I .  m ;1 d� l. h ,. )?. u L L , • :·  �; • T h l' co •: �- 0 f l 0 ;.J i ! -, s c1 p ; w ;1 r s 
. 1 : . r. h c r i -'. i 1 t c n J •' �' t h e  " l: t n r: " . L c 1 :·. p l . t )' L' r , ; i r..: . t y s )!, t_'o (' S ;: i r s :. .  l ·: c� c h  :: i , , y ,• r  
I J ; I :-; u p  l . t '  l . ' . .J O  h ; t \ [ c; p r:: r' f r ,l l11 l' \.J l l \ 1  \ : :l i. r - ! 1  !. • '  k n r • C k  d c' '-·.' 11 , , ] i t r_l i '' I I 1 S . ,\ 
b l . t C k  " \) ; 1 1 i "  . 1 p p c' : 1 ;· -; O il L h L' l t· f' t: c n :_i r ) f i . h •.' . t \ i C \' .l n d IT. t1 V L' ,, l ' i J , · J r ) tl1 l )"  l i j- '  
. 1 n J  d o 1v 11 . \·l h ,' l 1 y n u  f c L: l  L. h <: b ;_t l \ i. s i n  l h c:  r � .!� i l l. ; 1 ..:r s i L i. c• 1·; L •J i!. L' l L. h < • :11 , \ X l rll l l l  

S C !l l ' (' , d r. ' p :- L' S S  t h e' f i 1· c  b u t: r_ o n o n  Y <' Li r l cl ll l r r d l c t· t_ ;_, 1· r:· l l ' , i S l' t h e• b .1 l l .  
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C H E C K E R S  

A B A S I C  G n mc P r o g r a m  f o r  1 o r  2 P l � y c r s  

\·l i t h  t h i s  �l i c t· o s o f t  R K  B ,\ S l C  p r •) g r ; l m , t h e• t r ,1 d i t i o n ;1 l g a m e  o f  c h e c k e r s  

c om t� S a l i v e� o n  y o u r T V  s c r e e n  i. n  h r i : l i . ;l n t  c n l •.) r .  N o  m c1 r c h u n t: i n g f 0 r  
t h e m i s s i n g p i. • · c e : ; - - l. h (� y ' r ._ .  :� L ,) r L• d  i n  )' < l l t r  C <' ill p u l . <.· t· ' s  tnc m(' r y , s o  1 . h c y  c a n ' L  
g e t l o s t. '  P l ; 1 y L lw c n m p u L L' r  n t· Li ( r i. c' n d  u �.; i n g s L ;J n cL t r d  C h , • c k c r s  r u \ c• s  

L o  j u m p , d , · u b \ c - j ump , a n d  " k i n g "  y o u r p i e c e s . 

' ' ....-; \, _ J  
LOAD I N G THE PROG RM! : L o a d  t h e  M i c r o s o f t  B K  B A S I C  t a p e  b y  d e p r e s s i n g t h e  

R E S E T  b u t L o n , p n� s s i n g t h e  " L "  k c� y , r e h? i n d i n g t h e t a p e i f  n e c e s s a r y , L h e n  

d e p r e s s i n g t h e R E A D  c a s s e t t e b u t t o n  t o  l o a d  t h e  B A S I C  i n t e r p r e t e r  i n t o  

y o u r c omp u t e r .  ',·l h e n  t h e  B A S I C  ' ' O K "  p r o m p t a p p e C! r s , r e :TI :. v c  t h e  3 :\ S l C  t a p e  
a n d  i n s e r t  t h e  C H E CK E R S  p r o g r a m  e <l s ::. ,_: t:t: c  i n L o  t h e  t il p e  d r i v e . D ·.· p rc• s s  

t h e  R E S E  T b u t t  o n  , p r c s s t h e  " L "  k c y , r L' 1,• i n d d1 e t <1  p e i E n e c e s s a  r y , t h c n 

d c p r � s s  t h e  R E A D  c a s s e t c � b u t t o n t o  l o J d  t h e C H E C KE R S  p r o g r a m  i n t o  y o u r 

c o t71 p u t e r .  I.J h e n  t h �  B A S I C  " O K "  p r o m p t r c J p p c a r s , t y p e  k U N  t o  e x e c u t 0  t h e 

p r o g r a m . 

GAME O P T I ON S : A f t e r  y o u  t y p e  R U N , t h e c o m p u L e r  a s k s  

g a m e  ( " G MI E ? 2 = 2  P EO P LE , CAC t\ I N S T  CDrl P U TE R ' ' ) . T y p e  
p ,� ,) p l c ,  a n d p l u g  i n  b o t h  c n t t• r t LJ i. n m ,· ;l t. c: n n t r o l  : e r s .  
p l a y t h �  c o m p u t e r ,  t h e  c o m p u L � r  H s k s  w h i c h c o l o r  i t  
P L :\ Y S  L "' L E f T ( B LAC K ) , R =- R l G HT ( \·l \ I TT E ) " ) .  If y o u  •.v ;Hl t 

•.-1 h i. t c . 

y o u  t o  
r r 2 1 1  t o  p \ i' J\ • •• J i. t ;, �- �-·o 
I f  y o u  t y p e  ' ' C "  t o  

s h o u l d  p l ;.i y  \ " Cmi P I · -:- E R  

t o  o l a v w i l h  t h e  b . d c k  ' J, 

Y o u  s h o u l d  c ; 1 e n  p l u g p i e c e s , t y p e  " R "  .-1 n d  t h e c o m p u t e r  •.-1 i. l l  p l : 1 y  

y o u r  c n t c :- t a i nrn,• n L  c n n t r o l l c r  i n t o  L i l l' \ c [ t.  
t o  p l a y \v i t. h  1v h i. u• p i e e t• s , t :,· p e  ' ' L "  - r n d  t. h c  
I n  c h i s  c c� s e , p l u g y o u r l O n L r o l l e r  i n t. o  t h e 

j 0 )' s t i. c k p ()i' t . 1 f ·; ' u •,.; ;J 11 � 
c �.� m p  u t (' r 1.·1 i 1 \ r Ll y iJ i I c k .  
r i [-'. h :� j o y s t i. c k p o r t . 

GN1E P LAY : B \ � c k  a l wa y s  m o v e s  f i r s L . B l a c k  p l a y e r m o v e s p i. c c � s  t o w a r d  
t h c b o t t L� 111 o [ t h c s c r c c 11 ; '.·J h i. L e m o v c s r o w  a r J. t h c t o p . '.-.' h c n i. L i s y o u r  

t. u r n , u s c  r h l� j o y :.; t i c k · l  c v c r t. o nw v t' 1 h e  f L 1  :; h i n g c u ( s o  r <) v L' r t h c p i c c  c 
y o u  IV;J n l  1 0  m o v (• . l h· p r c s s  L h L' h i. r  b •. t L L o n t n  p i c k  u p  i . h c p i e c e . T h e n  ;n o v e  
L h c  •: u.r S <l r·  t o  L h c :; q u c� r c  1.J \ 1 � r c' y \) U  • . .J ; t n l  L l) p L l C L' L h t.· p i c: c e  a n d d q} r e s s  

t h e  h i. t b u n : o n  .1 f� a i n  L o  p u L  L h ,; p i l' C t� '� <n·m . l f  y o u  ; J I . t c tr: p t. t: o ma k e  a n  

i.l l ( '  g a l m ;) v c , t. h e  c \) rr, p u r_ c.: r •.v i l l n n t. , 1 1  l o  "" \' ,) l; t' u rn o v c . 1  n d 1-1 i l l ri1 3 k e ;1 d c c: p 
( n c g a l i v .� ) t o n •,' . l f  y o u  •.-1 a n r. t c > c a n c ,_- i y () u r m c:• v c  <1 :1 d s t a r t  o v e r ,  rn.::> v c  

t_ h e  c u r s o r  b i.l c k  L • J L h c s q u ; t t · ,_· i n  ·.,• h i .-: \ , y ·.'l U p i. c k l� d  u p  L h ,, p i e c e  , ; n c  d c p t· e s �; 
L h c  h i t  h u L t o n  L o  p u t� r . h c  p i. < • c c lJ d C k  d < ) '.·l n . Y n u  '.·J i l l  h L' d r  a m L' J L ·J m  t o n v  

c . r n c e \ l i r1 ;.:. L h c: m o v e . 1\ h i ;,.; ! 1 - p i 1 . c h e d  U' t l L' :l c k t W \.J l c� cl g c s t h :1 :.. y o u  h a v e p i c k e d 

up .1 p i e c e . 

To ( ' x c c u l c a mu l L i p \ (• j u m p i. n g  nil) V C , p n s i t: L o n  L h i.' c u r s o r  ; J n d  p i c k u p  t h e  

p i e c e . �l n v c  i. t  t o  t h e  � l p p n> p r· i ; J L C  s q 1 J .r r c  f o r  l h �.' f i r s t  j u G;p :1 n d  d e p r e s s  

t h e  h i t  b u t� t o n  t o  e x e c u t e  t h e j u mp . B e c a u s e  t h e r e a r c s t i l l  o t h e r j u r.1 p s 



y n u  c ;I n  •�I ; d.;: c , y c• u :- p i c e • ·  i s  s t. i.l l  C L' ll " l. G c ' !· c d  t o  b e  p i. c k L� d  u p . Do n o t  p r e s s  
t h ·-� h i t h u t  !: o n  t o  r' i c k L h c p i e c e u p  . , ; ·>l i �' . � ! ,) , _,  c t h c c u r s ,) r t o  r. h c s q u a  r c 
J p p r o p r i ;\ L C'  f o 1· t h e  n e :.z L  j u m p , t h e n  r : , · :J r c s s  t h e h i t  b u t. t o n  t o  c :.: v c u t. e  t h e 
j ump . R e p e a l  t h i s  p r o c e s s  u n t i l  ; I l \  j u oTo p s  f o r  t h ,ll t u r n h a v e  b e e n  m a d e . 

I n  ;J g ,1 me a g a i n  s l r. h c c o n� p  u t_ e r , r·. h r· h I  i. n k i n g  c u r s  o 1· a p p c a r s  i n  t h c · u p  p c r 
o r I Cl\·1(.2 r l c f t c o f !H� �- o f t. h ,_; p L1 y i n g h o a r d t o s i g n <.l l 1: h a t i t i s y o u r t u r n . 
l n  r� h e  L \.J;J p l n y c r  g; Imc , t h 1� l" L1 s h i ng c u r s o r  a p p e a r s  i n  L h c  u p p e r l e f t  c o r n e r 
i E i l i s b l a c k ' s t. u r n il n cl t. h c l o \'-' c r 1 l' [ t c o r n c r i f i t i. : . \-J h i t c ' s t u r n . 

l .  l E  y o u  h d v e  ;1 j u m p  o p p n r t_ u n i. t y , y o u  n t u :; r. t a k e  i t . 

2 .  �� 0 11 - k i n ;:; p i e c <.: s  c a n  mcwc o n l y  t. o ·.,; a r d  t h t.: o p p o n e n t ' s  s i d e o f  t h e b o a r d . 
P i e c e s  c a n  r:K l <.: · ;  •1 n t h e cl i n g o n a l o n l y ,  ,) n e  s q u ::1 r c a t  a t i. m c . 

3 .  Wh e n  y o u  m o v e  a p i e c e  i n t o  y o u r o p p o n e n t ' s  b a c k mo s t  r o w , t h e  p i e c e  
i s  t. r a n s t o nn e d i n t o  a k i n g ( i d e n t i fi e d  b y  i t s  l a r g e r s i z e ) . K i n g s  

c a n  m o v e  i n  a n  e i t h e r u p w a r d  o r  cl o�nw� r d  d i r e c t i o n . L i k e  t . h c  s ma l l e r  
p i e c e s , h owe v � r ,  k i n g s  c a n  m o v e  o n l y  o n  L h e  d i a g o n a l ,  o n e  s q u a r e  
a t �� r. i. m c . 

P IWG Ri\t-1 L I S T I N G : T h e  a c t: < � c h c� d  p r o g r < � m  l i s t i n g  h ,1 s  b e e n  p r ,> v i d c d  s o  t h a t  
y o u  c .:1 n c· :c t m i n e  t h e c n d c  f , q· t h i s  B N :i T C  g .1 m c  p r o g t- :1 1n , �. n d  u s c  i t  t: o  l c i> r n 
mo r e  a b o u t '" r i t i n g y c, u r .  o -.-: r.  J.) t\ S l C  g c; ::1c: _  p r ,) g r :nn s . T h i s  I i s L i n g · .. . <J s  p r o d u .:.· t� d  

u s i n g .1 n l n t c r a c L  c q u i. p p L' d  '.·J i. t h  t h e �l i c i" o  V i d e o  R S 2 3 2  �w r i p h c r :1 l  i n t. e rf ,l c c , 
RS 2 3 2  B A S I C ,  a n d  a C OH P R l � T 9 1 2 - S  l i n e p r i n t e r .  

3 0  CLEAR : Q= l : G = 7 : L = Z : D J = 3  

4 0  A = R ND C - P EEK C 2 4 5 5 9 ) ) : C O L O R4 , 1 , 7 , 0  

1 0 0  C L S : O U T P U T " G A M E? " , 3 5 , 57 , 2 : 0 U T P U T " 2  = 2 P E O P L E " , 20 , 3 7 , 2  

1 20 O U T P U T " C  = C O M P U T E R " , 20 , 2 7 , 2  

1 3 0  A S = I N S T R $ ( 1 ) � I F A 5 = " 2 " T H EN C 0 = 7 : G O T 0 2 4 0  

1 5 0  I F A S < > " C " T H E N T O N E 500 , 9 9 : G O T 0 1 3 0  

200 CLS : OU T P U T " C O M P U T E R  P LAY S " , 2 0 , 5 2 , 2 : 0 U T P U T " L  � LEF T C B LACK ) " , 1 0 . 4 2 , 2  

20 1 O U T P UT " R  = R I G H T C W H I T E ) " , l 0 , 3 2 , 2 

2 1 0  C 0= - 1 : A S = I N STR S C 1 l : I FA S = " L " T H E N 2 4 0  

2 2 0  C 0 = 1 : I F A $ ( ) " R " THEN 2 1 0  

2 4 0  G O T 07 0 0 0  

7 0 0  C LS : W S = " L E F T " : I FP L < 0 T H E N W S = " R I G H T " 

705 I F C O < ? A N DP L < > C O T H E N W S � " C O M P U TER " 

• . .  



? \J G  o u : ,  U H.l 1H· • vl l �� s • , 2 0 , S QJ ,  c� 
? 0' ?  I F F I RE C  0 l F• f' I O F I R E C  1 JT H E.N"/ C1 7  
7 1 0  C LS : O U T P U T " S A M E G A M E  7 " , 3 0 , 4 2 , 2 

7 1 2  I FF I R E C 0 ) = 8 0 R F I R E C l l = 0 T H E N 7 1 2  

7 1 3  P O K E 2 4 5 2 9 , 0  

7 1 5 A = P EEKC 2 4 5 29 ) : I F A T H E N 7 2 0  

7 1 6  I F F I RE C 0 l A N D F I RE C 1 l TH E N 7 1 5  

7 1 7 D N= 1 : R E T UR N  

720 I FQ = 8 9 0 R 0 = 1 2 1 THEN7 1 7  

730 I FA = 7 80 R A = 1 1 0 T H E N D N = 0 : R ET U R N  

7 '1 0  GOT07 1 3  

2 0 0 0  lJ = L . 

2 0 0 1 I F V > Z T H E N2 0 1 0  

20 0 4  C X = X : C Y = Y : G O S U B 5 3 0 0  

20 1 0  I F A B S C A C X , Y l l = 2 T H E N 2 0 3 0  

2 0 2 0  PLOT 2 2+ X • 9 , 6 + Y • 9 , 1J , 5 , 3 : P L O T 2 3 + X • 9 , 5 + Y • 9 , U , 3 , 5 : R E T U R N  

2 0 3 0  P LO T 2 1 + X � 9 , S+Y • S , U , 7 , 5 : P L O T 2 2 + X * 9 , 4 +Y • 9 , 1J , 5 , 7 : R E T U R N  

5 0 0 0  C X = F X : C Y = F Y : I F F I R E C P J ) = 0 T H EN 5 0 0 0  

50 1 0  X = 2 3 + 9 • C X : Y= 6 + 9 o C Y : lJ = 0 : lJ J = D J : G O S U B 5 2 0 0 : I FlJ = 2 T HENV V = 3 : G O T 0 5 02 0  

5 0 1 5  V lJ = 2  

5 0 20 P L O T X , Y , VV , 3 , 3 : I F F I R E C P J ) = 0T H EN P L O T X , Y , V , 3 , 3 : R E T U RN 

5 0 3 0  C J = J O Y C PJ l : I F C J T H E N P L O T X , Y , V , 3 , 3 : G O T 0 5 1 0 0 

5 0 3 5  VJ=U J - l : I F VJTHEN5 0 2 0  

5 0 3 T  V J = D J  

5 0 4 0  P L O TX , Y , V , 3 , 3 : I F F I R E C P J l = 0TH ENRETURN 

5050 C J = JO Y C P J l : I F C J T H EN 5 1 0 0 

50 5 5  lJ J=V J - 1 : I F U J TH EN 5 0 4 0  

5 0 5 7  : V J = D J : G O T 0 5020 

5 1 0 0  C J = J O Y C PJ ) : C X = C C X - C C J A N D 1 l + C C J A N D 2 ) /2 ) AN D 7  

5 1 1 0  C Y = C C Y + C C J A N 0 4 ) / 4 - C C J A N D 8 l / 8 l AN D 7 : G O T 0 5 0 1 0  

5 2 0 0  V = V A L C  M I D $ (  " 3 3 0 2 2 " , A C CX ,  C Y  ) + 3 , 0 )  l 
5 2 0 1 I FV > 0 T H E N R E T U R N  

5 3 0 0  V = l - C C C Y A N D O l + C C X A N D O l l ANDQ : RETURN 

6 0 0 0  P L O T 1 9 , 2 , 1 , 7 4 , 7 4 : PLOT20 , 3 , 0 , 72 , 7 2 

6 0 6 0  F O R P = 0 T 0 7 : R= C P A N D 1 l • 9 : F O R 0 0 = 0 T0 3  

6 1 0 0  P L O T 2 0 + 9 4 P , R + 3 + 1 B • 0 0 , 1 , 9 , 9 : NEXT : N E X T : RETURN 

6200 RU= Z 

6 20 1 M = - 0  

62 1 0  F O R I = Z T O G : F O R J = Z T O G  

6 2 3 0  M = - M : A C I , J l = 0  

6 2 4 0  I FJ > L A N D J < 5 T H E N 6 2 8 0  

6 2 5 0  I FM < Z T H E N 5 2 8 0  

6 2 5 0  A C I , J l =O : V = L : I FJ > L T H E N A C I , J l = - O : V = 3  

6 2 7 0  X = l : Y = J : G 0 5 UB 20 0 1  

6 2 8 0  NEXT : M= - M : NEXT : RE T U R N  

7 8 0 0  C LS : D N = l : G 0 5 U B 6 0 0 0 : GO S U B G 2 0 0 : P L= l 

7 0 4 0  P L= - P L : G O S U B7 2 0 0 : I F D N = l TH E N7 0 4 0  

7090 G O S U B 7 0 0 : I F D N = l THEN G O T 07 0 0 0  

7 1 1 0  G O T 0 1 0 0 

7 2 0 0  I F PL = C O T H E N G O S U B 8 0 0 0 : M = 0 : I F D N = l T H E N7320 

7 2 1 0  F X = Z : F Y = 0 : P J = l : M = 0 : I F P L < 0 TH E N F Y = 7 : P J = 0  

7 2 2 0  R U = l : G O S U 8 8 0 0 0 : RU = 0 : I F D N =0 T H E N R E T U R N  

7 23 0 G O S U B 5 0 0 0  

7 2 4 0  I F A C C X . CY l • P L > 2 T H E N 7 2 7 0  

7250 T O N E 5 0 0 , 9 9 : G O T 0 7 2 3 0  

7 2 7 0  F X = C X : FY = C Y : T O N E9 9 , 9 9 

7280 G OS U B 5 0 0 0  

7 2 8 5  I F FX< >CXORFY < > CYTHEN7 2 9 0  



7�: :.3 7 Ll l l :. lJ T H E I H 0� 1 E 2 8 0 , 9 3 : r; o T O 'r' 2 � t.J  
1' 288 R E T U RN 

7 2 9 0  I F A C C X , C Y l = Z T H E N 7 3 2 0  

7 3 0 0  T O N E 5 0 0 , 9 9 : G O T0 7 2 8 0  

7 3 2 0  I F A B S C F X - C X ) = 1 A N D C C Y - F Y = P L O R A B S C A C F X , F Y l l = 2 l T H E N 7 5 S O  

7 3 2 5  I F A B S C C F X - C X l � C F Y - C Y l l = 4 T H E N 7 3 4 0  

7 3 3 0  G O T 0 7 3 0 0  

7 3 4 0  TX= C F X + C X ) / L : T Y = C F Y + C Y ' / L  

7 350 I FA C T�< , T Y  l • P L > = 0 T H E I- 1 7 3 0 0  

7 3 5 5  X X = CX : Y Y = C Y  

7 3 6 0  X = FX : Y = F Y : U=Z : G O S U� 2 0 0 1  

7 4 5 0  X = XX : Y= Y Y : U = L  

7 4 5 5  A C  X I y ) = A C  FX ' F Y ) :  I F Y=70RY = Z T H E N A C  X '  y ) = P L_ .. L 

7 4 7 0  I FPL< Z T H E I' IU= J 

7 4 8 0  G O S U B 2 0 0 1 

7 4 9 0  U = Z : X = T X : Y = T Y : G O S U B 20 0 1 

7 5 0 0  A C T X , TY l = Z : A C F X , FY l = Z  

7 5 0 5  I F Y Y � ? O RY Y = Z T H E N A C X X , Y Y l = P L • L  

7 5 1 0  t'I = M + O  

7 5 1 5  F X = XX : F Y =Y Y  

7 S 2 5  C X = - 1 : C = P L : D = P L : I F A B S C A C F X , F Y l l = 2 T H E N C = - 1 : D= 1  

7 S 2 7  F O R A = - O T O O S T E P L : F O R B = C T O D S TE P L  

7 5 2 9  I = FX+ A : J = F Y + B  

7 5 3 0  I F I < Q O R I > 5 0 R J < O O R J > G T H E N7 5 3 5  

7 5 3 2  I FA C  I ,  J ) �' P L <  ZFrN O A C  I + A , J + B ) = Z T H EtKX= I + A : C Y = J  + B  

7 � l 5  NEXT : NE X T : I F C X < OTHENR E T U R N  

7 5 4 0  I F P L < > C O T H E N 7 2 8 0  

7 5 4 5  G C• T 0 7 2 8 5  

7 5 5 0  x x � c x : YY= C Y  

7 5 5 5  I F M < > 0 0 R M 2 = 2 TH E N 7 3 0 0  

7 5 7 0  X = F X : Y = F Y : U = Z  

7 5 8 0  G O S U B 2 0 0 1 

7590 X = XX : Y = Y Y : U = L  

7600 I F P L < Z T H �NU = 3  

7 6 0 5  A C X , Y l = A C F X , FY l : I F Y = G O RY = Z T H E N A C X , Y l = P L • L  

7 5 1 0  G O S U 8 2 0 0 1 

7 G 3 0  A C F X , F Y l � Z : R E T U R N  

8 0 0 0  M 0 = - 2 0 : M 2 = 0  

8 0 3 0  F O R X = Z T O G : � O R Y = Z T O G  

8C 4 0  I F A C X , Y l >'· P L < = O T H E N 8 1 3 0  

8090 O N A B S C A C X . Y l l G O T 0 8 4 0 0 , 85 0 0  

8 1 3 0 N E XT : N E X T : I F M0 = - 20 T H E N D N = 0  

8 1 8 0  R E T U R N  

8 4 0 0 C = P L : O = P L  

8 4 0 5  F OR A = - Q T O Q S T E P L : F O R B = C T O O S T E P L : I = X + A : J = Y + E  

8 4 1 0  I F I < > C I A N D G l O R J < > C J A N D G l THEN8 4 5 0  

- ·- ·· 

8 4 2 0  I F A C I , J ) = 0 A N D M 2 < 2 T H E N O M = 2 - Z• A E S C A C X , Y l ) : M 2 = l : G O T 0 8 G 00 

8 4 3 0  I F A C I , J ) • P L > = 0T H EN8 4 5 0  

8 4 4 0  I = I + A : J = J + B : I F I < > C I A N D G l O R J < > ( J A N D G l T H E N 8 4 6 0  

8 4 5 0  I F A C  I ,  J ) = Z T H Et'-1 0 �1 = 3 : M 2 = 2 : 1'10= - 2 0 : G O T0 8 500 

8 4 6 0  NEXT : N E X T : G O T 0 8 1 3 0 

8 5 0 0  C = - Q : O = Q : G O T 0 8 4 0 5  

8 5 0 0  I F J= 3 . 5 + 3 . 5 � P L A N D A E S C A C X , Y l l < 2 T H E N O M = O M + 3  

8 6 0 5  I FRUAND M Z = 2THE N R E T U R N  

8 S 0 5  I FR U T H E N M 0 = - 1 9 : G O T 0 8 4 5 0  

85 1 0  I FY = 3 . 5 - 3 . 5 • P L T H E N O M = O M - Z  

8620 I F A B S C A C X , Y ) ) ANO C J - Y ) • P L > 0 T H E N O M = O M - l  

8 6 5 0  P = C I - X l / M2 : Q Q = ( J - Y ) / M2 



• . . 

• 
8 5 5 5  

� 8 5 5 6  
8 5 7 0  
8 5 7 5  
8 5 8 0  

8 5 8 5 

8 6 9 0  

869 1 

8692 

8 6 9 5  

8 7 0 0  
87 1 0  
8720 

I F I = 0 0 R I = 7 T H E NO M = O M + l : G O T 0 8 6 8 0  

I FJ + 0 0 < 0 0 R J + 0 0 > 7 T H E N 8 5 8 0  

I F A C  I + P . J + 0 0 ) lt· P L <  0 T H E � ! O M = O M - l 

I F A C I - P , J + Q Q ) � P L < 0 A N D A C I +P , J - 0 Q l = 0 T HENO M = O M - l : G O T 0 8 6 8 0  

F O RP = - l T O l ST E P Z : F O ROO= - l T O l S T EP Z  

I F X = 0 0 R X = 7 0 RY = 0 0 R Y = 7 T H E N 8 6 9 5  

I F A C X+P , Y+ O O l � P L= : zT H E N 8 6 9 2  

I F O O < > P LT H E N8 5 9 5  

I F A C X + P , Y + O O l • P L < 0 A N D A C X - P , Y - Q Q ) = O T HENOM = O M + l  

N E X T : N E X T  

I FO M < M O T H E N 8 4 6 0  

I F M O = O M A I'I O C  U=! I'I O C  1 6  � R N D C  1 ) )  H H EI'·I8 4 5 0  
F X = X : F Y =Y : C X= I : C Y = J : M O = O M : G O T 0 8 4 G 0 
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COMPUTER QUIZ 

P r o g r am Ins t ru c t i o n s  

Comp u t e r  Qu i z  i s  a p ro g r am t h a t  l e t s  up t o  f iv e  p l aye r s  o r  t e a�s c omp e t e  
i n  t h e i r  know l e d g e  o f  f a c t s  on a var i e t y  o f  t o p i c s .  The s e  t o p � c s , 
inc l u d ing b o o k s , mov i e s ,  s p o r t s , current even t s , h i s t o ry ,  and g e n e r a l  
t r i v i a  a r e  p r o v i d e d  i n  s e t s  o f  8 0  q u e s t ions o n  c a s s e t t e  t ap e  f o r  u s e  
w i t h  the p r o g r am .  Yo u ' l l  f ind s ome que s t i o n s  e as y , o th e r s  cha l l eng ing . 
You c a n  u s e  t h i s p ro g r am t o  exp and y o u r  awa rene s s  o f  u s e f u l  ( an d  s ome-

. t ime s u s e l e s s ! )  f a c t s . O r ,  u s e d  in a g roup o f  p e op l e , t h e  p r o g r am p r om� s e s  
t o  s t imu l a t e  c onve r s a t i o n s  on a wide va r i e ty o f  s ub j e c t s . 

LOADING THE PROGRAM: I n s e r t  the p ro g ram c a s s e t t e  i n t o the t ap e  d r ive , 
de p r e s s  t h e  RE SET b u t t o n , p r e s s  the "L" key , r ewind t h e  t ap e  i f  n e c e s s a ry , 
then d e p r e s s  t h e  READ c a s s e t t e  b u t t on t o  l o a d  the p r o g ram i n t o  the c omp u t e r . 

LOADING DATA SETS : Whe n  t h e  Comp u t e r  Q u i z  ma s t e r  p r o g r am h a s  l oa de d , 
the c omp u t e r  i n s t ru c t s  y o u  t o  e n t e r  a d a t a  s e t . F o l l ow t h e  in s t ru c t ions 
a s  p r e s en t e d  on t h e  s e quence of s c r e e n s  t o  l o a d  in o n e  of t h e  ava i l ab l e  
d a t a  s e t s . 

THE QUIZ : When the da t a  s e t  h a s  b e e n  l o a d e d  o f f  t h e  c a s s e t t e , the c omp � t e r  
a sk s  y o u  t o  ent e r  t h e  f i r s t  p l ay e r ' s  name . En t e r  t h e  p l ay e r  o r  t e am 
name ( up t o  9 c h a r a c t e r s ) ,  and p r e s s  the " CR" key . Rep e a t  f o r o t h e r  
p l ay e r s  o r  t e am s . Up t o  5 p l ay e r s  o r  t e am s  m a y  comp e t e  i n  Comp u t e r  Quiz . 
I f  y o u  want t o  p l ay wi t h  f ewer t han 5 p l ay e r s , s imp l y  p re s s  the " CR" 
key when a s k e d  f o r  p l ay e r  name . 

Af t e r  a l l  p l ay e r s • name s a r e  e n t e r e d , the c omp u t e r  i d e n t i f i e s  the p l aye r 
who s e  t u rn i t  i s  and p r e s e n t s , one a t  a t ime , a s e r i e s  o f  c l u e s . Type 
in t h e  answ e r  to e a ch c l u e  and p r e s s  the " CR "  key . The c ompu t e r  w i l l  
t e l l  y o u  wh e t h e r t h e  an swe r i s  wrong o r  r i gh t  and c a l cu l a t e  your s c o r e  
a c c o r d i ng l y . I f  y o u  e n t e r  a n  inc o r r e c t  answe r , t h e  c omp u t e r  p r e s e n t s  
the c o r r e c t  r e s p o n s e .  T h e  numb e r  o f  que s t i o n s  a s k e d  o f  e ac h  p l ay e r  wi l l  
vary f r om d a t a  s e t  t o  d a t a  s e t ; t h i s  numb e r  h a s  b e e n  p r e d e t e rmine d .  
Fo l l ow the g u i d e l i ne s p r e s e n t e d  o n  the f o l l owing p a g e  t o  e n s �r e  t h a t  
y o u  a r e  no t " ch e a t e d "  o u t  o f  p o int s f o r  y o u r  r e s p o n s e .  

At the end o f  e a ch p l ay e r ' s  t u rn , the c omp u t e r  d i s p l ay s  t h a t  p l ay e r ' s  
s c o r e . A f t e r  a l l  p l aye r s • t u rn s  are ov e r ,  t h e  c omp u t e r  p r e s e n t s  t h e  
no rma l i z e d  s c o re s , with winner ( s )  h i gh l i gh t e d . 
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NEW GAME : Wh en a l l  p l ay e r s  have had a t urn and the n o rma l i z e d  s c o r e s  
have b e en p r e s e nt e d , the c omp u t e r  a sk s  " S AME PLAYERS ? Y=YE S , N=NO " . 
I f  y o u  r e s p ond "Y" t o  t h i s  q ue s t i on ,  the c omp u t e r  b e g i n s  t h e  game a g a i n  
wi th t h e  s ame p l ay e r s , d r awing f r om que s t i o n s  in t h e  d a t a  s e t  t h a t have 
no t b e e n  u s e d .  N o  que s t i o n s  w i l l  b e  r e p e a t e d  unt i l  a l l  have b e e n  a sk e d  
onc e . I f  y o u  r e s p ond " N "  t o  t h i s  que ry , t he c omp u t e r  a s k s  " SAME SUBJEC T ?  
Y=YE S , N=NO " . T o  p l ay wi th t h e  s ame d a t a  s e t , b u t  change p l ay e r s ,  r e s p ond 
"Y" to t h i s  que s t i on . The c omp u t e r  wi l l  then ask you to e n t e r  new p l ay e r  
name s .  I f  you r e s p ond " N " , the comp u t e r  a sk s  you t o  e n t e r  a new d a t a  
s e t .  

GENERAL GUIDELINES FOR AN SWER ENTRY 

Due t o  the I n t e r a c t ' s  g r ap h i c  r e s o l u t i on , we ' r e l imi t e d  i n  s t r ing s p a c e  
f o r  b o th o u r  c l u e s  ( 6 4 c h a r a c t e r s ) and t h e  a n swe r s  ( 3 4 c h a r a c t e r s ) .  
In the s p a c e  ava i l a b l e , we ' ve t r i e d  t o  b e  a s  f l ex i b l e  a s  p o s s i b l e  in 
answe r s  a l l owe d .  Howeve r ,  on l ong answe r s  in p a r t i c u l a r , y ou ' l l  be l im i t e d  
t o  one c o r r e c t  answe r .  T o  avo i d  f ru s t r a t i o n s  o f  e n t e r ing a n  answe r t h a t  
i s  " a l mo s t  c o r r e c t " , w e  s ugge s t  y o u  f o l l ow t h e s e  g u i d e l ine s : 

1 )  In mo s t  c a s e s , " a " , " an " , and " t he " a r e  e x t r ane o u s  and c an b e  l e f t  
o u t . U s e  the s e  wo r d s  o n l y  wh en p a r t  o f  a t i t l e  ( e . g . , mov i e  o r  b o o k ) . 
Fo l l ow t h e  g e n e r a l  ru l e  "when in doub t , l e ave i t  o ut " .  

2 )  I f  u s e  o f  " a nd" i s  r e qu i re d ,  s ub s t i t u t e  a p l u s  s i gn ( + ) . 

3 )  G e n e r a l l y ,  y o u  c an e n t e r  a p e r s on ' s  l a s t  n ame o n l y  f o r  a c o r r e c t  
answe r .  Exc e p t i o n s  a r e  wh e n  a p e r s on i s  mo re c ommo n l y  r e f e r r e d  t o  
b y  h i s  o r  h e r  f i r s t  o r  n i ckname o r  whe n  mo r e  t ha n  o n e  f amou s  p e r s on 
in the s ame t ime p e r i o d  share t h e  s ame l a s t  n ame . 

Th i s  i s  p a r t i cu l a r l y imp o r t an t  in t he "F amo u s  P e op l e "  d a t a  s e t . 
In t h a t  s e t , r ememb e r  t o  u s e  " + "  f o r  " a n d "  and t o  u s e  l a s t  n ame s 
on l y , wi th exc e p t i o n s  a s  above . A lway s p u t  the two " h a l ve s "  o f  t he 
p a i r  i n  the o r d e r  in wh i c h  they a r e c ommon l y  u s e d  o r  in t h e  o r d e r  
i n  wh i c h  t h e y  a r e  p r e s e n t e d  i n  t h e  c l ue . 

4 )  U s e  p e r i o d s  ( . ) f o l l owing a b b r e v i a t i o n s . 

5 )  P e o p l e ' s  t i t l e s  a r e  u s ua l l y omi t t e d . F o r  examp l e , e n t e r  "N ixon" 
a s  o pp o s e d  to " P r e s i d e n t  N ixon" . 
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. ' · 
EARTH OUTPO ST I 

P r o g r am I n s tr u c t i o n s  

( f o r  1 p l ay e r )  

T h e  m i s s i o n  o f  y o u r  s p a c e  s t a t ion i s  t o  d e f end t h e  wo r l d  a g a i n s t a t t a cking 
a l i en f o r c e s i n  t h i s  el e c t r i f y ing a c t io n  g ame . 

L OAD ING THE PROGRAM : I n s e r t  t h e  pr o g r am c a s s e t t e · in t o  t h e  t a p e  d e c k , 
d e p r e s s  t h � RE S ET b u t t o n , d e pre s s  t h e  " L "  key , rewind t h e  t a p e  i f  n e c es s a ry , 
t h e n  d e p r e s s  t h e  READ b u t t o n  t o  lo ad t h e  p r o g r am in t o  t n e  comp u t e r . 

P LAY I NG TH E G�1E : The o b j e c t  o f  t h i s  g am e  i s  t o  s ho o t  down i nva d in g  
s p a c e  c r a f t and p r ev e n t  t h em f r om d es t r o y i n g  t h e  � a r t h ' s  c i t i e s . Y o u  
s co r e  po i n t s  f o r  ev e r y  a l i en mi s s i l e  o r  r o c k e t  y o u  s u c c e s s f ull y d e f end 
a g a i ns t . Th e g ane ends when o n e  o f  t h e  c i t i e s  is h i t  and d emo l i s h ed . 

To play , p l � g  a co n t r o l l er i n t o  t h e  l e f t  c o n t r o l l e r  p o r t .  Y o u  co r. t rv l 
t h e  movement o £  yo ur s p ac e s ta t ion w i th t h e  j o y s t i c k  l ever and can mov e 
th e o u t p o s t up , down , d iagonal l y , o r  a c r o s s  t h e  s c r e en to po s i t i o n  i t  f o [  
d e f e n s e  aga ins t t h e  invad ing f o r ces . Y o u  s h o o t a t  t h e  ro c ke t s  o r  m i s s i l e s 

1 b y  p r e s s i n g  t h e  j o y s t i c k  h i t  b u t t o n . 

Y o ur s p a c e  s t a t i o n  c a n  b e  h i t  by t h e  incoming m i s s i l e s  o r  r o ck e t s . W i th 
each s u ch c o l l i s io n , t h e  o u t po s t  sus t a ins dama g e  t h a t r€d u c e s  i t s s p e e d  
b y  a p p r o x im a �e l y  2 5% , making t h e  Ear t h ' s  d e f e ns e  mo r e  d i f f i c ul t . 

S C O R I NG : Th e a l i en f o r c e s  h ave two t y p e s  o f  s p a c e  c r a f t : �N 31 5 D e s t ru c c u r  
Ro c ke t s  ( wh i t e ) and 't'-N5 0 2  An t i-�la t t e r M is s i l e s  ( r e d ) . Y o u  s c o r e  b e tw e en 
10 and 20 p o i n t s  f o r  ann ih i l a t ing a D e s t r u c t o r  R o c ke t , d e p end ing o n  t h e  
a l t i tude ab ov e E a r t h  f rom wh ich y o u  shoo t .  H i g h e s t  p o i n t s  a r e  s co � ed wh en 
t h e  o u t p o s t  i s  near t h e  t o p  o f  t h e  s cr e en . D e s t ruc t io n  o f  an An t i-Ma t t e r 
M i s s i l e  s co r e s  20 p o i n t s  in add i t i o n  t o  the al t i t ud e-b a s e d  s c o r e . 

Fo r e a ch al i en m i s s il e  tha t h i t s  t h e  Ea r th , 7 p o in t s  a r e  d e d u c t ed f r om 
your s c o r e . No t e  t h a t an Ant i-Ma t t e r Mis s i l e  h a s  t w i c e  t h e  d e s t r uc t iv e  
r a n g e  o f  a D e s t r u c t o r R o c ke t . 

Wh en a c i ty is d e s t r o y e d , end ing the g ame , t h e  c om p u t e r  d i s p l ay s  y o u r  
s co r e  a n d  t h e  b e s t p r ev ious s c o r e . A new game b e g i ns a u t oma t i c al l y . 

A NEW RECORD : I f  y o u r  s c o r e  t o p s  the h ig h e s t p r e v i o u s  s c o r e , t h e  c om p u t e r  
p r i n t s  " A  NHl RECORD ! "  and a s ks f o r  y o u r  name . T y p e  in y o u r  name and 
p r e s s  the ' ' CR "  key to b e g i n a n e\v game . 

C o py r i g h t  19 30 , M i c r o  V i d e o  Co rpo r a t i on 
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FO O TBALL 

P r o g r am G u i d e  ( f o r  2 p l ay e ;: s )  

F O O T :O AL L  g iv es y o u  t h e  e::-: c i t em en t  o f  a f oo t b a l l  s t a d i um o n  y o u r  o·vm t e l ev i s i o r. 
s c r e e n . 2 u n , p a s s , a n d  p u n t  t h e  b a l l  t o  l e a d  yo u r  t ea m  down t h e  f i e l d t o  
v i c t o r y i n  t h i s  a c t i o n - p a 6� e d  g am e .  

LOADl�G TnE PROGRA11 : I n s e r t  t h e  p r o g r am c a s s e t t e  i n t o  t h e  t a p e  d e c k , d e p r e s s 
t h e  R E S E T  b u t t o n ,  d e p r e � s  t h e  "L " key , r ew in d  .: h e  t a p e , t h e n  d e p r e s s  t h e  
RE.AD b 1 :: :: o n  t o  l o a d  t h e  pr o g r am i n t o  t h e  co1.1p u t e r . P lug i n  j o y s t i c ks . 

STAR7 ING THE G�IE : T h e  g ame b e g i n s  as t h e  t w o  t e am s r un o n t o  t h e  f i e l d  a n d  
" h u d d l e "  a t  the 2 0 - y a r d  l in e .  T h e  s t a r t i n g  o f f en s iv e  t e am i s  s e l e c t ed a t  
r a n d om b y  t h e  com p u t e r . O n  t h e s c r e e n , t h e  o f f en s i v e  t e am i s  i n d i c a t e d b y  
t h e  c o l or o f  t h e  y a r d  ma r k e r s  and t h e  t e x t  a t  t h e b o t t om o f  t h e  s c r e e n . 

PLAY S EL E C T I O ;i : i·!h e n  t h e  p l ay e r s  a r e  in t h e  " h u d d l e , "  e a c h  t e am c h o o s e s  a 
f o nn a t  i o n . i:: i gh t cl i f f e r en t f o r m a t  i o n s a r e <1v a i L 1b l e .  To ch o o s e  a f o nn a t  i o n  
f o r  y o u r  t e am , m o v e  t h e  j o y s t i c k  l ev er · in o n e  o f  t h e e i gh t  p o s s i b l e d i r e c t i o n s . 
Th e o : f e n s i v e  t e a1.1 c h o o s e s  a f o r.na t i on f i r s t .  A f t e r t i1 e  d e f e n s i v e  f o nr.c.. t io :-1 
i s  s e l e c t ed , t h e  o : f en s i v e  t e am h a s  1 0  s e c o n d s  t o  h i ke t h e  b a l l  a n d  b e g i n  a 
p l a y  b e f o r e  a 5 - y a r d  p e n al t y  is c h a r g e d . 

H IKING THE B AL L : H i k e  t h e  b a l l  t o  b e g i n  a p l ay b y p r e s s i n g  t h e  h i t  b u t t o n  o n  
y o u r  j oy· s t i c k .  

P L AY ER C O l\i RO L  AKD �-10V21EI'.i : Y o u  c o n t r o l  o n l y  o n e  p l a y e r  o n  t h e  t e am ,  t h e  
p l a y e r  wh o s e  m a r ker f l a s h e s . O n  o f f en s ive p l a y s , t h e p l a y e r  y o u  c o n t ro l can 
c h 2. n g e . Th e p l c; y e r I.J i t h t h e  b a l l  i s  t h e  p l a y e r  I.Jh o s e  mov em e n t s  y o u  c o n t r o l  
w i t h  y o u r  j o y s t i c k  l ev e r . Mo vem e n t s  o f  o t h e r  p l a y e r s  o n  t h e f i e l d  a r e  compu t e r
c o n t r o l l ed . N o t e t h a t  m o v em e n t  c o r r e s p o n d s  t o  t h e  j o y s t i ck p o s i t i o n s . A 
l e f t  o r  r i g h t  p o s i t i o n  �e v e s  y o u r  p l <1yer u p  o r  d o1m t h e  � i e l d  ( a c r o s s  t h e  
T V  s c r e e n ) . A n  u p  o r  d m.;rn p o s i t i o n  mo v e s  y o u r  p l a y e r  a c r o s s  t h e f i e l d  ( up 
o r  d own y o u r s c r e e n ) . ( Th e  j o y s t i �k s h o u l d b e  h el d  s o  t h a t  t h e c o r d  ex t e n d s  
a1v a y  f r o m  y o u . )  

P A S S :N G  THE B ALL : T o  p a s s  t h e  b al l , rnove _ t h e  j o y s t i c k  l ev e r  i n  t h e  d i r e c t i o n  
y o u  w a n t  t o  t h row t h e  b a l l  wh i l e  p r e s s i n g  t h e  j o y s t i c k  h i t  b u t t o n . N o t e  t h a t  
t h e  j o y s t i c k  l ev e r  p o s i t i o n  c o n t r o l �  t h e  d i r e c t i o n  o f  t h e  p a s s  i n  t h e  s am e  
ma n n e r  a s  d e s c r ib e d  f o r  p l ay e r m o v eme n t . I f  t h e  b a l l  i s  in t e r c e ? t e d , t h e  
d e f e n s i v e  p l a y er w h o  i n t e r c e p t s  i t  b e comes t h e  b a l l  c a rr i e r a n d  c an r u n  � i th 
t h e  b a l l . 

P u;-:r r:�G THE B AL L : I n  a f o u r t h  d o 1m s i t u a t i o n , y o u  1.1a y  e l e c t  t o  p u n t  t h e  b a l l . 
To p un t ,  d e p r e s s  t h e  j o y s t i c k  h i t  b u t t on wh i l e  yo � 3 r e  s el e c t in g  y o u r  o f f e n s i v e  
p l a y f o r m a t i o n . Th e :� , n f t e r  y o u  h i k e  t h e  b a l l , m o v e  t l 1 e  j o y s t i c k  l ev e r  i n  
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t h e  d ir e c t i o n  y o u  w an t t o  k i c k  t h e  b a i l  w h i l e p r e s s in g  t h e  h i t  b u t t o n  a g a i n . 
Th e b a l l  \,t i l l  b e  " k i c k e d " a r an ci or.1 d i s t a n c e ( d e t erm i n e d  b y  t h e  c o m p u t e r )  a n d  
i t  c a n  b e  r un b a c k b y  t h e  r e c e iv i n g  t e 3r.1_. Th e j o y s t i c k  l ev e r  p o s i t i o n  
co n t r o l s  t h e  k i c k i n g  d ir e c t i on in th e s am e  mann er a s  d e s c r ib e d · f o r " p l ay er 
mo vemen t . Y o u  c a n  a l s o  u s e  t h i s  f e a t u r e  to " q u i ck k i c k "  on o t h e r  c o wn s . 

S CORI NG : Y o u  s c o r e  a t o u ch d o\� -- 7 p o i n t s  -- f o r  c a r r y i n g  th e b al l  i n t o  
y o u r  o p p o n e n t ' s  e n d  z o n e . Y o u  s c o r e  a s a f e ty 2 p o i n t s - - f o r t r a p p i n g  
yo ur o p p o n e n t  in h i s  own e n d  z o n e . 

G A..!'-IT: T IH:C: : T h e  r e g u l a t i o n  g am e  t im e  i s  5 m inu t e s . Th e g am e  c l o ck r u n s  o n l y  
d u r i n g  p l ay s . I f  t h e  s c o r e  i s  t i e d  a t  t h e  e n d  o f  r e g ul a t i o n  p l ay , a l m i n u t e 
s u d den d e a t h  ov e r t im e  p er i o d  b e g in s . I n i t i a l  p o s s e s s i o n  o £  t h e  b a l l  in 
o v e r t im e  is d e t ermin e d  r an d omly by t h e  c omp u t e r . S u d d e n d ea t h  o v e r t im e  
p er io d s  a r e  r e p e a t ed u n t i l  o n e  t e am sco r e s , b r e a k i n g  th e t i e . 
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HOT ROCKS 

An Ac t ion /Arcade Game f o r  1 P laye r 

The y e a r  i s  2 0 5 8 . As L o ng p r e d i c t e d b y  d o o m- s a y e r s , t h e  p r o l i f e r a t i o n  o f  
nuc l e a r  a rm s  and c o n t i n u i n g  t e r r i t o r i a l  c o n f r o n t a t i o n s  h ave l e d  t o  Wo r l d  
Wa r I I I . The f i e ry h o l o c a u s t f ra gme n t s  t h e  e a r t h a n d  t h e  f o r c e  o f  t h e  
e xp l o s i o n s  s e n d s  i t s  p i e c e s  h u r l i n g  i n t o  s p a c e . 

T h e  s o l e  s u rv ivo r s  a r e t wo g ro u p s  o f  p e o p l e -- t h e G o o d  G u y s  a n d  t h e  B a d  G u y s -
who h a d  e a r l i e r  b e e n  s e n t  t o  i nh a b i t  s p a c e  s t a t i o n s  o n  t h e  moo n . Amo n g  o t h e r  
t e c h n o l o g i c a l a d v a n c e s , We ( t h e  G o o d  G u y s , o f  c o u r s e ) h a v e  deve l o p e d  a l a s e r  
t ha t  e f f e c t i v e l y  r e d uc e s  t h e  ha L E - L i f e  o f  rad i o a c t i v e  ma t e r i a l . Th i s  we a p o n  
i s  a l l  we h a v e  t o  p r o t e c t  o u r  n e w  r.o�o r l d  a g a i n s t c o n t a m i na t i o n  b y  t h e  " h o t 
r o c k s , "  a n d  t he B a d  G u y s  wa n t  i t ! O n  e a c h  m i s s i o n  i n t o  s p a c e , y o u r  j o b  i s  
t o  a im a n d  f i r a  y o u r l a s e r  t o  d e s t ro y  a l l  t h e ho t r o c k s  y o u  e n c o un t e r .  T h e  
B a d  G u y s  c o m p o �n d  y o u r  t a s k--no t o n l y  mu s t  y o u  demo l i s h  t he h o t r o c k s , b u t  
y o u  mu s t  a l s o  f e n d  o f f  t h e i r  a t t a c k  c ra f t  t o  s u rv iv e . T h e n , wh e n  y o u ' ve 
a c c omp l i s h e d  y o u r  m i s s i o n , y o u  m u s t s u c c e s s f u l l y l a n d y o u r  s h i p  o n  t h e l u n a r 
s u r f a c e  t o  r e c h a r g e  y o u r  l a s e r .  Th e n , yo u ' r e o f f  a g a i n  o n  ano t h e r  m i s s i o n  
i n  t h i s  h i gh- t e n s i o n  a d ve n t u r e  i n  s p a c e . 

P . S .  No t i c e  a n y t h i n g  unu s ua l a b o u t  t h e  E r o n t  s c r e e n  a n d  o p e n i n g  g r a p h i c s  
s e q u e nc e ?  

Loading t h e  Prog ram : I n s e r t  t h e  p r o g ram c a s s e t t e i n t o  t h e  t a p e  d r i ve . 
D e p r e s s  t h e RESET b u t  t o n , t h e n  p r e s s  t h e  " L "  ke y .  Re•.o� i nd t h e  t a p e  i E n e c e s s a r y 
u s i n g t h e  REWI N D  c a s s e t t e b u t t o n , t h e n  de p r e s s  t h e  READ c a s s e t t e b u t t o n  t o  
l o a d  t h e p r o g ram i n t o  t h e  c o mp u t e r ' s  memo r y . P l ug i n  t h e  l e f t  e n t e r t a i nm e n t  
c o n t r o l l e r . 

Game Op t ion s : A f t e r  t h e  p r o g r a m  h a s  l o a de d , t he c om p u t e r  a s k s y o u  t o  s e l e c t  
a s k i l l  l e ve l f o r  p l a y  ( " 1 - 5 , HARD-EAS Y " ) . Th e s k i l l  l e ve l s e t t i ng c o n t r o l s  
t h e  s p e e d  a t  wh i c h  t h e  ho t r o c ks move o n  t h e  s c r e e n . P r e s s  5 f o r  t h e  e a s i e s t  
game o r  o n e  o f  t h e  l o we r numb e r s  f o r  mo r e  d i f f i c u l t game p l a y . 

Game P l ay : The game b e g i n s  a u t o ma t i c a l l y a f t e r  y o u  s e l e c t  a s k i l l  l e ve l .  
The game i s  a s e r i e s  o f  m i s s i o n s  i n t o  s p a c e , e a c h  o f  wh i c h  c o n s i s t s  o f  t wo 
p a r t s . Y o u  m u s t f i r s t  de s t r o y  a l l  ho t r o c k s , t he n  r e l a n d  o n  t he l u n a r  s u r f ac e  
t o  r e f ue l .  Yo u b e g i n  t h e  game , r e g a r d l e s s  o f  s k i l l  l e ve l , w i t h  f o u r  s p a c e 
s h i p s . r o r  e ve r y  1 0 , 000 p o i n t s  y v u  s c o r e , y o u  a r e  awa r d e d  a n  e x t r a  s h i p . 
Y o u  c a n  l o s e  s h i p s  i n  c h re e  wa y s : 

• C o l l i s i o n  w i t h a ho t r o c k  
• C o l l i s i o n  w i t h  o r  d i r e c t h i e  f ro m  t h e  e n e my s a uc e r  
• U n s u c c e s s f u l  L un a r  l a n d i n g 

A f t e r  t h e  o p e n i n g g r a p h i c s  s e quen c e , t h e  l u na r l a n d s c a p e  a p p e a r s  o n  t h e  
s c r e e n , and y o u r  s h i p  a u t oma t i c a l l y t a ke s  o f f .  Whe n  t h e  l u na r s u r f a c e  d r o p s  
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f rom v i e w , t h e  ho t r o c k s  b e g i n  d r i f t i ng a c r o s s  t h �  s c re e n  a ro und y o u r  s h i p . 
U s e  t h e  j o y s t i c k  t o  c o n t r o l t h e  d i r e c t i o n  a n d  mo t i o n  o f  y o u r s h i p ,  a n d  t h e  
f i r e b u t t o n  t o  s ho o t a t  � h e  ho t r o c ks a n d  t h e  B a d  Guy s ' s a u c e r  wh e n  i t  
a p p e a r s . P r e s s  t h e  j o y s t i c k  l e ve r t o  t h e  r igh t t o  ro t a t e  yo u r  s h i p  i n  a c l o c k
wi s e  -d i r e c t i o n . P r e s s  t h e  l e ve r t o  t h e  l e f t  t o  r o t a t e  c o un t e r-c l o c kw i s e . 
� a l l o w s  y o u  t o  a i m t h e  no s e  o f  y o u r�f t  i n  any d i r e c t i o n  f o r  f i r i ng . 
Dep r e s s  t h e  f i r e b u t t o n  t o  s ho o t a t  t h e  r o c k s  a f t e r  a i m i ng . No t e  t h a t y o u  
c a n  ho l d  t h e  f i r e b u t t o n  down t o  s h o o t  y o u r  l a s e r  r e p e a t e d l y  a n d  qu i c k l y . 
Howe v e r ,  o n l y  f o u r  b l a s t s  f rom y o u r  g u n  c a n  b e  a c t i v e  o n  t h e  s c r e e n  a t  a n y  
o n e  t i me . To m o v e  yo u r  c r a f t  a r o u n d  o n  t h e  s c r e e n , p r e s s  t he j o y s t i c k  up 
( fo rwa r d )  f o r  t h ru s t .  Yo u r  s h i p  w i l l  move i n  t h e  d i r e c t i o n  in wh i c h  the no s e  
o f  y o u r  c ra f t  i s  p o i n t e d  wh e n  y o u  f i r e y o u r  t h ru s t j e t s . And , c a r e f u l --a 
l i t t l e t h r u s t go e s  a l o n g  way i n  a g r a v i t y � f r e e  e n v i r o nme n t ! 

I f  y o u  l o s e  y o u r  s p a c e s h i p  d u r i n g  t h i s  p h a s e  o f  t h e  g ame t hr o ug h  a h o t  r o c k  
co l l i s i o n  o r  a b u l l e t  f r om t h e  en emy s a uc e r ,  yo u r  s h i p  e xp l o d e s  a n d  d i s a p p e a r s  
f r om t h e  s c r e e n . T o  r e s ume p l ay wi t h  a new s h i p , p u l l t h e  j o y s t i c k  l e v e r  
down ( t owa r d  yo u ) . 

Wh e n  y o u  h a v e  r e d u c e d  a l l  h o t r o c k s  t o  an.  i n a c t i ve s t a t e , t h a t p h a s e  o f  y o u r  
m i s s i o n  i s  c o mp l e t e . T h e  l una r s u r f a c e  r e a p p e a r s  o n  t h e  s c r e e n , a n d  yo u r  
s h i p  f l i e s  i n  f rom t h e  l e f t  s i d e  o f  t h e s c r e e n . Y o u  mu s t  l a n d  yo u r  c r a f t ,  
up r i g h t , i n  t he f l a t  a r e a  b e twe e n  t h e  two c r� t e r s . U s e  t h e  j o y s t i c k  l e ve r 
t o  c o n t ro l  t h e  'd i r e c t i o n  o f  yo u r  s h i p  a s  de s c r i b e d  p r e v i o u s l y  ( l e f t =c o u n t e r 
c l o c kw i s e , r i gh t =c l o c kw i s e ) . U s e  t h r u s t ( j o y  up ) a s  n e c e s s a r y t o  p o s i t i � n 
y o u r  s h i p a n d  t o  s l ow yo u r  d e s c e n t  f o r  a s a f e  t o uc h down . You w i l l  c r a s h  a n d  
l o s e  a s h i p  i f  y o u  de s c e n d t o o  f a s t , i f  y o u  l a nd o u t s i d e  t he t a r g e t a r e a , 
o r  i f  t h e  no s e  o f  y o u r  c r a f t  i s  no t p o i n t e d  u p wa r d .  Yo u s c o r e  b o n u s  p o i n t s  
f o r  a s u c c e s s f u l  l a n d i ng a s  de s c r i b e d  b e l o w .  

S c o r i n g : Yo u s c o r e  p o in t s  f o r  r e d uc i n g  t h e  r a d i o ac t i ve h a l f - l i f e  o f  t h e  
ho t r o c k s  a c c o r d i n g  t o  t h e i r  s i ze . T h e  l e s s  r a d i o a c t i v e  t h e  ma t e r i a l ,  t h e  
sma l l e r  i t  a p p e a r s  a n d  t h e  h a r d e r t o  h i t .  T h e  l a rge s t  h o t r o c k s  a r e wo r t h  
5 0  p o i n t s , t h e me d i um-s i z e d  a r e  wo r t h  90  p o i n t s , a n d  t h e  sma l l e s t  a r e wo r t h  
1 20 p o i n t s . You s c o r e 500 p o i n t s  e a c h  t i me y o u  de s t r o y  t h e  e n emy s a uc e r . 
No t e  t ha t , a s  y o u r  s c o r e  i nc r e a s e s , t h e  s a u c e r  a p p e a r s  mo re f r e qu e n t l y  a n d  
f i r e s  mo r e  o f t e n .  

As y o u  b e g i n  t h e  l a nd i n g  p ro c e s s  a f t e r  e a c h  m i s s i o n , a f ue l c o un t e r  a p-p e a r s  
i n  t h e  u p p e r  r i gh t c o rn e r  o f  t he s c r e e n . Th i s  c o un t e r  r e f l e c t s  h o w  mu c h  f u e l 
y o u  c o n s ume i n  f i r in g  y o u r  t h ru s t  j e t s  d u r ing l a nd i ng . Y o u  a re awa r d e d  b o n u s  
p o i n t s f o r  a s uc c e s s f u l  l a nd i n g a t  a r a t e  o f  t e n  t i me s t h e  amo u n t o f  f u e l 
r e ma i n in g . The l o n g e r y o u  p l a y , t he no rma l w e a r-and- t e a r  o f  i n t e rp l an e t a ry 
t ra v e l t a ke s i t s  t o l l  o n  y o u r  c r a f t ,  ma k i ng i t  l e s s  f u e l e f f i c i e n t , a n d  y o u  
b u r n  mo r e  f ue l d u r i n g t h e  l a nd i n g  p ro c e s s . 

The ma x i mum s c o r e y o u  c a n  a c h i eve i s  6 j 5 , 3 5 0 . I f  y o u  r e a c h  t h i s  s c o r e , t h e  
game c o un t e r  r e s e t s  t o  z e r o and t h e  s k i l l  l e ve l i s  r e s e t  t o  t h e  e a s i e s t  l e ve l 
o f  p l ay . 

Game E n d : The game e n d s  when t h e  l a s t  o f  y o u r  a va i l a b l e  s h i p s  i s  d e s t r o y e d . 
The c o mp u t e r  d i s p l a y s  t h e  c u r r e n t  h i gh s c o re , t h e  s c o r e h o l d e r ' s  name , a n d · 
y o u r  s c o r e . I f  y o u r  s c o r e b e a t s  t h e  p r e v i o u s  h i g h  s c o r e , t h e  c o mp u t e r  a s ks 
y o u  t o  e n t e r  yo u r  name ( " A N EW.. RECORD 1 TYPE YOUR NAHE " ) . T y p e i n  y o u r  name 
and p r e s s  the "CR" k e y . The comp u t e r  t h e n  a s k s y o u  i f  you wa n t  to p l a y  a g a i n  
a t  t h e  s ame s k i l l  l e v e l ( " S At•IE G AHE ?  Y / N " ) . P r e s s  t h e  " Y "  k e y  o r  t h e E i r e  
b u t t o n  t o  p l a y  ano t h e r g a m e  a t  t h e  s ame s k i l l  l e ve l . P -r e s s  " N "  t o  s e l e c t  
a n e w  s k i l l  l e ve l f o r  p l a y . 
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Jump ing Jack 

An Act ion/Arcade Game for 1 P layer 

Who ' s  the top stunt p e r son in Ho l l ywood?  The cha l lenge i s  to  c l imb a 
s e r i e s  o f  bu i l dings in a de spera t e  race against  the c l ock . You mus t  scramb l e  
through l adder and s ca f f o l ding l abyrinths , jump over ro l l ing ba rre l s  and 
ho l e s  in the p l a t f orms , and dodge fa l l ing o b j e c t s  to reach the top . I t ' s  
the u l t ima t e  t e s t  o f  your a t h l e t ic prowe s s  and s t amina . 

LOADING THE RPOGRAM : Insert  the program c a s s e t t e  int o the t ape dr ive . 
Dep re s s  the RESET but t on , p re s s  the "L" key , rewind the t ape  i f  nece s sary , 
then depre s s  the READ ca s s e t t e  but ton to load  the program into the 
comput e r . Plug  in the l e f t  ent e rta inment contro l l e r .  

GAME PLAY : When the program h a s  loade d , the  f i r s t  s ca f f o l d ing ma ze appears 
on the s c reen and game p l ay begins . The o b j e c t  i s  t o  reach the t op of  
the s c re en in an a l l o ted  amount o f  t ime . To do thi s , you ' l l  have t o  scurry 
up l a dde rs , l eap over ho l e s  in the p l a t forms , and hur d l e  over or c l imb 
out o f  the way o f  barre l s  ro l l ing acro s s  the p l at f o rm .  Score bonus p o int s 
by p icking up the s i lver do l lars  sc a t t e red a l ong the way . Use the j oys t i ck 
l ever to  move Jump ing Jack a cro s s  the boards and up and down the l a d de r s . 
Pre s s  the f i rebut ton t o  make Jack jump in the d i rec t i on you ' re h o l ding 
the j oy s t ick l e ve r .  The c l ock a t  the t op c enter  of the scre en cont inuou s ly 
coun t s  the seconds down . 

I f  you reach the t op o f  t he f i r s t  buil ding , you f ind  yours e l f  a t  the b o t t om 
of  anothe r , more c omp l e x  s t ructure . Ob j ect s f a l l  f r om the  roof t op , and 
there a re more l a dde r s  and short er p l at forms . The o b j e ct ive i s , however ,  
the s ame - reach f o r  the t op ! 

At the t op o f  the second s c a f f o l ding maze , you enter a new buil ding . The 
sc a f f o l d ing ma zes  are s im i l a r  t o  those in the f i r s t  bui l ding , but the 
cha l l enge is  gre a t e r  becau s e  there are more barre l s  and f a l l ing o b j ec t s . 
You ar e  g iven a l onger t ime to  get  to the top , howeve r . When you comp l e t e  
the s e c ond bu i l ding , you ent e r  a third .  The o n l y  l imit  t o  t h e  number  o f  
bu i l d ings i n  a s ing l e  cha l l enge i s  that o f  your endurance .  

You s t art with three chances  in the comp e t i t ion . You l o s e  one each t ime 
a ro l l ing barre l or f a l l ing ob j ect knocks you o f f  or you j ump too soon 
or f a r  and p lummet to the pavement be l ow .  You a l so l o s e  a chance i f  you 
don ' t  make i t  to the t op in t ime . But , you ga in one extra chance when 
you reach the top of the s e cond scaffo l d ing , and f or e ach 5 , 000 p o int s 
you score there a f t e r .  You c an ac cumu l a t e  a maximum o f  f ive chances at 
any one t ime . 
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GAME SCORI NG :  Your runn ing s c o r e appears  a t  the top  r i ght  o f  the  s c reen . 
Th e numb e r  o f  p o int s you e a rn f o r  j ump ing ove r a b a r r e l o r  p i cking  up  
a s i l ve r  do l l ar  js  e qua l t o  t he t o t a l  t i me a l l o t t e d t o  c omp l e t e  thar  
sc reen . As  you move t h rough t h e  bu i l ding l e ve l s ,  t h e  t ime and b onu s p o i nt s 
inc re a s e  f rom 40 t o  a ma ximum o f  90 . A l so , the numb e r  o f  barre l s  on the 
s c r e en at any given t ime inc r e a s e s  f rom three  to a maximum o f  s i x .  Eve ry 
t ime you s uc c e s s f u l l y  reach the t o p , you e a rn a bonus e qua l t o  the s e conds 
rema in ing on the c l ock mu l t ip l i ed by 1 0 .  

GAME END : The game ends  when you u s e  u p  a l l  y our a t t emp t s  t o  c l i mb the 
bu i l dings , and i s  s i gna l l e d  by the "GAME OVER" me s sa ge . Af t e r  your f i r s t  
p l ay , o r  each t ime you reach a new h i gh s c o r e , y o u  wi l l  s e e  the me s sage 
"A NEW RECORD ! TYPE YOUR NAME . "  Type any name up t o  1 4  chara c t e r s  l ong , 
then p re s s  the "CR" key . The c omput e r  then d i sp lays  your h igh s c o re and 
the  que s t i on , "PLAY AGAIN ?  ( Y / N ) " .  To p l ay again , e i t h e r  h i t  "Y" o r  the 
f i re but t o n . If you do not reach a new h i gh s c o re , you wi l l  imme d ia t e l y 
s e e  the "PLAY AGAI N "  s c reen . 
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MAZES AND MONSTERS 

A Three-Dimens i ona l D&D-S tyle S t ra tegy Game 

The Sacred  Orb , an o b j e c t  of worship by a l l , has  van i s hed ! I t  i s  be l ieved 
to be h i dden in the deep e s t  -ece s s e s  of a dungeon in a 7 th century c a s t l e . 
Your que s t  i s  to f ind i t  and return i t  to the c a s t l e . To a ccomp l i sh your divine 
mi s s i on ,  you mus t  brave the p � r i l. s  of the dungeon , us ing your f igh t ing ski l l s  
and mag i c a l  powers t o  ove rcome the many and var ied  evi l f o rc e s  that l urk in 
i t ' s  p a s s a ge s . 

Mazes  and Mons ters  i s  a D&D-s t y l e  a dventure game that wa s p a t terned u s ing 
many o f  the rules and a t t r ibutes common to  such game s . You c an cho o s e  to p lay 
as  one o f  three races - e l f , human , or dwarf , with a s e t  of p e r sona l charact er
i s t ic s  that inf l uence how we l l  you f ight and use mag i c . 

Eve ry s t ep o f  the way , your l o c a t i on in the dungeon i s  dep i c t e d  with graph i c s  
that g ive you a three-dimen s iona l perspect ive on p lay . Mon s t e r s  and evi l 
s p i r i t s  tha t you encount er  are a l so d i s p l ayed a s  c o l o r f u l  image s .  Be t t e r  make 
a map , or you ' l l neve r f ind your way back out . The dungeon has  8 l eve l s , e ach 
of wh ich is a 16 x 1 6  gri d .  ( Tha t ' s  2 , 048 rooms to keep t ra ck o f ! )  

Ma z e s  and Mon s t e r s  i s  a g ame you might we l l  p l ay foreve r .  An ent i r e l y  new 
ma ze i s  genera t e d  each t ime you l o a d  or re s t�rt the program , un l e s s , of course , 
you ' ve s aved a p revious ma ze on t ape for l a t e r  rep l ay - that f a c i l i ty i s  a l so 
bu i l t  into the p rogram. 

LOADING THE PROGRAM. : Insert  the program c a s s e t t e into the t ape dr ive . Dep re s s  
the RESET b u t t on , then p r e s s  the "L" key . Rewind the tape i f  nec e s s a ry us ing 
the REWIND c a s s e t t e b u t t on , then dep re s s  the READ c a s s e t t e  but t on to  l o a d  
the program i n t o  t h e  comput e r ' s  memory . 

BUILDING YOUR ·CHARACTER : When the program f i r s t  l o a d s , the c omput e r  asks 
you if  you have a p revious game s t o red on .t ape tha t you wish to  reent er  "SAVED 
GAME ? "  I f  you are p laying f or the f i rst  t ime or i f  you d i d  not s ave a previous 
game on t ape , respond by p r e s s ing the "N" key . ( I f  you have a p revious game 
save d , see  the ins t ruct ions for "Load ing A Saved Game " .  Your previous character 
& a s s o c i a t e d  t r a i t s  wi l l  be ree s t ab l i shed a s  we l l . )  

The computer then a sks you to  s e l e c t  your charac t e r , that  i s , the race you 
wish to be l ong to  and your character  tra i t s , wh ich d e t e rmine how we l l  you 
perform in comb a t  and other s i tuat ions . 
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Mazes and Mon s t e r s  

Race 
You wi l l  b e l ong t o  one o f  three rac e s : DWARF , HUMAN , or ELF . The d i f fe rent 
races  have d i f f e rent gene r a l  s t rengths and weakne s se s , a s  f o l lows : 

Dwarves :  can s e e  in the dark wi thout us ing mag i c  and therefore never 
have to use  a "LIGHT" spe  1 1  ( s e e  sec t ion on non-comba t  spe  1 1  s ) .  
They are the s t ronge s t  f ighte rs , but poore s t  magic  u s e r s . 

Humans : have b a l ance in a l l  ab i l i t i e s . 

E lves : are l ight we i ght s o  they wi l l  never s p r ing t rap doo r s . They 
a l s o  are the be s t  magic u s e r s . The i r  f ight ing ski l l s  are be low 
average , howeve r .  

Character Tra its 
When you ' ve s e lected  your race , the computer a sks you if you wan t  t o  p lay 
the game wi th a g iven set o f  charac ter t r a i t s .  The se  t ra i t s  are r a t e d  numer
ica l l y and gene ra l ly det e rmine your succe s s  in the dungeon . The f ive t ra i t s  
ove r whi ch you have s ome ini t ia l  con t ro l are l i s ted  be low.  

S trength : determine s how much damage you c an d i s h  out  in comba t  wi th 
mon s t e r . Thi s  t r a i t  i s  genera l ly h igh in Dwarve s and l ow in 
E lve s . 

Dexterity : de t e rmine s  how we l l  you can avo i d  a mon s t e r ' s  a t t emp t t o  s t r ike 
you . 

IQ : , o r  your int e l l igence , de t e rmines how we l l  you mag i c  spe l l s 
work . IQ i s  usua l ly h igh in E lve s and low in Dwarve s .  

Vigor : de t e rmine s how much damage you can s u s t a in a s  you a t t ain gre a t e r  
s ki l l  in t h e  game . I t  is  higher in bo th Dwarve s a n d  E lves . 

Hits : de t e rmine the tota l amount o f  inj ury you a re ab t e t o  wi t h s t and . 
As l on g  a s  your H i t s  rema in a t  zero or  above , then you are 
a l ive , but s hou ld  an encoun t e r  wi th a mon s t e r  or  p i t  reduce 
your H i t s  b e l ow zero , then it ' s  curtains ! 

The computer d i sp l ays a numbe r  a s sociated  with each t r a i t  and a s ks i f  you 
want to p l ay wi th tha t s e t  of ski l l s . The numbers gene r a t e d  f o r  S t rength , 
Dexte r i ty , IQ , and Vigor wi l l  range be tween 3 and 20 . The number o f  H i t s  wi l l  
vary be tween 2 and 1 2 .  The h igher the number , t he be t t e r  your ab i l i t i e s  in 
that area . I f  you ' re s a t i s f i e d  with that s e t  of ski l l s , p re s s  the "Y" key . 
I f  not , pre s s  "N" , t o  gene rate a d i f f erent , ran dom s e t  o f  value s . 

BUILDING THE DUNGEON : Af t e r  you ' ve s e l e c t e d  your chara c t e r  & t ra i t s , you ' l l  
see the me s sage "BUILDING THE DUNGEON" on the s c reen . I t  i s  a t  t h i s  t ime that 
the computer randomly gene r a t e s  the 16  x 1 6  x 8 dungeon layout an d s c a t t e r s  
the mon s t e r s  a n d  o ther i tems throughout t h e  l eve l s . 

( 2 )  
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Ma zes and Mon s t e r s  

The dungeon i s  rebui l t  and i t s  layout changes under two condi t ions : 

1 )  Whenever the program is loaded f rom tape and a "NO " response g iven 
to the "SAVED GAME ? "  que ry . 

2 )  Whenever you use the RESET-R s e quence to r e s t a r t  the game and choose  
a new cha rac t e r . 

The dungeon i s  not rebu i l t  i f  your charac t e r  i s  k i l led  and the game r e s t a rt s , 
even i f  you cho o s e  a char a c t e r  o f  a d i f f e rent race . 

When cons truct ion of the dungeon i s  comp le ted , you have two opt Lons : You 
can e i ther 1 )  enter the ma ze or 2 )  see your game s t a t i s t i c s . ( Al though the 
screen d i sp lay ind i c a t e s  that you a l s o can save the ma ze on tape , tl 1at op t i on 
i s  no t ava i l a b l e  to  you a t  t h i s  p o int in the game . See Saving Ma ze on Tape for  
furthe r info rmat ion . ) 

GAME STATISTICS : I f  you p re s s  S to review your current s ta t u s , you wi l l  s e e  
two s c reens o f  informa t i on t h a t  g ive y o u  a more de t a i l e d  breakdown o f  your 
s t anding s . The f ir s t  s c reen l ooks l ike this : 

RACE ELF 
STR 8 
DEX 8 

RANK 0 
EXP 0 
MAG 4 
HITS 7 / 7  

IQ 13 
VIG 11 

In a d d i t ion t o  the t r a i t s  you s e l e c t , your charac t e r  ha s c e r t a in o ther a s s oc
iated  s tat i s t i c s : 

Rank : t h i s  i s  a nume r i ca l repre sent a t i on o f  your rank , o r  l eve l 
o f  e xpert i s e , in p l aying the game . Your rank inc r e a s e s  a s  
you g a i n  exper ience . Al l characters  b e g in with a rank o f  
zero . A s  you gain i n  rank , your other powe r s , s uch a s  mag i c  
and h i t s , a l so r i s e . 

Experience : you get  exp e r i ence points  by p l ay ing mon s t e r s  or f inding 
certain treasure s . Go l d ,  for  examp l e , may be conve r t e d  to 
exp e r i ence p o int s . Accumu l a t ing exper ience i s  the only way 
to inc rease  your rank . Exper ience p o i n t s  and rank are r e l a t e d  
a s  shown be low:  

ExEerience Po int s Rank 

0 - 9 9 9  0 
1 , 000 - 1 , 99 9  1 
2 , 000 - 3 , 9 9 9  2 
4 , 000 - 7 , 9 9 9  3 
8 , 000 - 1 5 , 9 9 9  4 

1 6 , 000 - 3 1 , 99 9  5 
3 2 , 000 - 6 3 , 99 9  6 
64 , 000 - 1 2 7 , 9 99 7 

1 2 8 , 000 - 249 , 9 9 9  8 
2 5 0 , 000 - 3 7 4 , 9 9 9  9 
3 7 5 , 000 - 499 , 99 9  1 0  

etc . 
( 3 ) 
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Mazes and Mon s t e r s  

A t  a rank o f  8 and beyond , y o u  wi l l  a t t a in ano ther rank 
p romo t ion a f ter eve ry add i t iona l 1 2 5 , 000 Exper ience p o int s . 

Mag i c : you begin the game with a c e r t a in numbe r  o f  mag i c  un i t s , 
de t e rmined by your race . Dwa rve s s t art with 2 un i t s , human 
3 ,  and e lve � 4 .  Your mag i c  power s  increase  by 2 un i t s  each 
t ime your rank increa s e s . How we l l  you u s e  mag i c , that i s , 
the p robab i l ity o f  your s pe l l s  succee d ing i s  r e l a t e d  to 
your I Q .  

Other inf o rma t ion i s  p r e s ented i n  the two s t a t i s t ic s  s c reens , s uch a s  the 
amount o f  go l d  you ' ve f ound and wh ich magic i tems you ' re c a rry ing . The s e  wi l l  
be d i s c u s s e d  in more d e t a i l  l a t e r . 

You can examine the game s t a t i s t i c s  a t  a lmos t  any po int in p l ay by typ ing 
SHIFT-S . The except ion is that you cannot ca l l  your s t a t i s t ic s  to the s c reen 
when you encounter a mon s t e r  and are faced with a comb a t  s i t ua t ion . 

Pre s s  the ' CR ' to advance t o  the se cond s t a t i s t ic s  s c reen . Pre s s  ' CR '  aga in 
to r e tu rn to game p l ay .  

THE CASTLE : You s ta r t  out f rom the cas t l e . The entrance / e x i t  i s  at the north
we s t  c o rner of the f ir s t  dunge on l eve l . The c a s t l e  is a f r iendly p l ace where 
you are revi t a l i ze d  f rom your t rave l s . When you f ind your way back there , 
the comp u t e r  a sks you i f  you want to go in . Pre s s  "Y" t o  enter the c a s t le ; 
pre s s  "N"  t o  r ema in in the dungeon ma ze . I f  you cho o s e  t o  ente r , your mag ic  
and any hits  you ' ve lost  a r e  rep l e n i she d .  Al s o , any gold  you ' re carrying is  
aut oma t ica l ly c onve r t e d  t o  exp e r i ence p o ints  when you a r r ive there . 

THE DUNGEON : Pre s s  "E"  t o  l eave the cas t le and enter the dungeon . As s ta t e d  
ea r l ie r , t h e  dungeon c ons i s t s  o f  a s e r i e s  o f  e ight leve l s , each o f  which i s  
a 1 6  x 1 6  g r i d . 

When you a re in the dungeon , your surroundings appear three-d imen s i ona l ly .  
You have f u l l  view o f  wha t  i s  d i rec t ly ahe ad o f  you and p a r t i a l  view o f  wha t  
i s  immed i a t e l y  l e f t  o r  r i ght . I f  there i s  n o  wa l l  or d o o r  ahe a d , y o u  c a n  a l so 
see p a rt way into the next s quare o f  the gr i d .  The d i re c t ion you are f ac ing 
appea rs  at the top of the p i c ture as an N ,  E ,  W ,  or S .  Each l eve l o f  the ma ze 
is  c omp o s e d  o f  the f o l l owing : 

Wa l l s : which appear a s  p l a in rec tang l e s . 

Doors : which appear a s  a wa l l  rectang l e  but with a door a t  i t s  
cent e r . 

Secret Doors : wh ich cannot gene r a l ly be s e en , except by dwarve s ,  who 
can see  in the dark . Other races  mus t  c a s t  a "LIGHT" spe l l  
( s ee Non-Combat Spe l l s )  t o  see  them . Secret  doo r s  appear 
t o  be wa l l s ,  but f unc t ion l ike ord inary doo rs . 

Opening s : wh ich a re s imp ly the ab sence o f  any o f  the previous three . 

( 4 )  
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Mazes and Mon s t e r s  

Examp l e : 

Th i s  view shows wa l l s  to yocr r i gh t and l e f t  and a door d i rec t l y  in f ront 
of you ; you a re f a c ing e a s � . 

Examp l e :  

Th i s  view shows a wa l l  t o  your immediate  l e f t  and a door t o  y our  imme d i a t e  
r ight . S ince there i s  an opening d i r e c t l y  ahe a d , y o u  c a n  s e e  t h e  wa l l s 
o f  the next s quare ; you are f a c ing north . 

The ent i re dunge on i s  acce s s ib l e , so  i f  you appear t o  be  in a p a s s age wi thout 
exi t , s t a r t  t ry ing the wa l l s for secret doors . Remembe r ,  you c anno t wa lk 
through a wa l l !  

MOVING AROUND IN THE DUNGEON : Use the f o l l owing keys t o  move about in the 
ma ze : 

R turn r i ght  
L turn l e f t  
T = turn around 
F go f o rward into  the next s quare via an opening only 

SHIFT-F = go f o rwa rd into the next s quare through a door 

You c an a l s o  move in the dungeon by u s ing magic s pe l l s  ( see  Non-Comb a t  Spe l l s ) . 

As you move thr ough the ma ze s , you may c ome upon aspec t s  o f  the maze o ther 
than doors and wa l l s : 

S-t a i r s : The se  connect leve l s  o f  the dungeon . When you encounter a 
f l ight o f  s t a i r s , the computer wi l l  t e l l  you wha t  d i rect ion 
they go , up or down , and a sk whether you want t o  f o l l ow them . 
I f  yes , you wi l l  arr ive a t  a p redetermined s p o t  on a new 
leve l .  Note  that s t a irs  may take you one or two l eve l s  up 
or down . 

( 5 )  
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Mazes  and Mons ters 

Trap Doo r s : If  you s t ep on one of  the s e , you wi l l  f a l l  down to  the next 
l eve l , un l e s s  you are an e l f , as  they do not we i gh enough 
to  sp ring t rap doors . I f  you have c a s t  a "LEVITATE " spe l l  
and s t ep on a trap door , you are g iven the opt ion o f  fa l l ing 
through it  or not . E lves a lways  have t h i s  o p t ion . 

P it s : The se  are a nu i sance factor  only . Shou l d  you f a l l  in one , 
your "HITS" s t a t i s t i c wi l l  drop by 1 - 6  p o int s , po s s ib ly 
ki l l ing you . 

The b e s t  advice f o r  the brave adventurer i s  to  make a map ,. us ing a she e t  o f  
graph pap e r . Be ing l o s t  i n  the ma ze i s  n o  p i cnic ! 

MONSTERS AND COMBAT : No adventure i s  comp l e t e  without a n�me � i s  o r  two -
this  game has f i f te en d i f f e rent kinds , a l l  wi th individua l ident i t i e s , 
a t t r i b u t e s  and f i ght ing ski l l s . Dif ferent mon s t e r s  have d i f f e rent s t rengths 
and a dvantage s .  A Dragon is a mo re f ormi da b l e  opponent than a Sp i de r .  Wheneve r 
you encoun t e r  a mon s t e r , you a re forced to t ake a c t i on .  You opt i ons a re to  
f i gh t  i t  out , cast  a mag i c  spe l l ,  run away , or use a magic  i tem . I f  you cho o s e  
the f ight op t i on ,  y o u  a t tack w i t h  your swo rd unt i l  e i ther y o u  o r  your a dve r s a ry 
is s l a in .  The spe l l  opt ion a l l ows you to  c a s t  a c ombat  spe l l . ( s ee C ombat 
Spe l l s ) . Mag i c  i t ems �you can use in c ombat are an amu l e t , a cube , a spea r , 
and a wand . You can onl y  u s e  a mag i c  i tem i f  you have one howeve r ,  t he e f f e c t 
ivene s s  o f  each i s  exp l a ined i n  t h e  sect ion t i t l e d  Tre a s u re s . 

You may t ry t o  run away i f  any o f  t he o ther po s s ib i l i t ie s  s eem doome d to  
f a i lure . Howeve r ,  you cannot run out o f  a square that i s  comp l e t e l y  c lo s e d  
i n  by wa l l s  o r  d o o r s  - i t  mus t  have a t  l e a s t  one open s i de . Y o u r  ab i l i ty t o  
escape i s  mod i f ied by  y o u r  dext e r i t y  and some randomne s s  a n d  i f  y o u  f a i l , 
be prepared t o  f i ght ! Remember , too , you c an ' t  run f rom Death ! 

The deeper you des cend in the dungeon , the f i ercer and more d i f f icu l t  to  
de s t roy the  mons t e r s  b e c ome s . Your  rank r e l a t ive t o  the  dungeon l eve l you 
are on i s  the main f ic t o r  in de t e rmining your succ e s s  in comb a t . In gene ra l ,  
your rank s hou l d  be  a t  l e a s t  f our t ime s the numbe r  o f  t he dungeon leve l you ' re 
on b e f o re you can f ee l  secure . Fo r examp l e , do not  de s cend t o  l eve l 5 unt i l  
your rank i s  a t  l e a s t  20 . You can give i t  a t ry , but you ' l l l ike ly pay f o r  
i t  w i t h  your l i f e . 

The tab l e  on the f o l l owing page ident i f ie s  the various mon s t e r  t ype s , the i r  
f i ght ing s t rengths , and spec i a l  s t reng ths . Co l umn one shows how many H i t s  
you can exp e c t  t o  l o s e  i f  s t ruck in combat b y  t h e  var ious mons te r s . Y o u  a l s o 
gain Exp e r ience eve ry t ime you ki l l  a mon s t e r , shown in c o l umn two . 

To interpret the da t a  on the t a b l e , mu l t ip l y  the dungeon l eve l you are 
current ly on by numb e r s  shown . If you are on leve l 3 and encoun t e r  a Tro l l , 
you can expect  t o  l o s e  . 9-30 Hi t s  in a f i ght , shou l d  the mon s t e r  s t r ike you . 
Then mu l t ip ly the l eve l by the mon s t er ' s  p o int va lue t o  s ee how much Exp e r i ence 
you ga in by s l aying i t . A c l ose  encounter with a Tro l l  on leve l 3 wou l d  net 
you 1 20 p o in t s  (3  x 40 ) .  

The t h i rd c o l umn in the t a b l e , Spe c i a l  Features , iden t i f i e s  any chara c t e r i s t ic s  
tha t a re uni que t o  a p a r t i c u l a r  mon s t e r . The fourth c o l umn te l l s  y o u  about the 
nature of the b e a s t .  Th i s  informat ion may a s s i s t  you in dec i d ing what kind o f  
spe l l  or ob j ec t  wi i l  be  mo s t  e f f e c t ive in comb a t  with a mons t e r . 

( 6 )  
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Mon s t e r  

DEATH 

DEMON 

DRAGON 

GARGOYLE 

GHOST 

MIND FLAYER 

SERPENT 

SLIME 

SPHYNX 

SPI DER 

THIEF 

TROLL 

VAMPI RE 

WARRIOR 

WI ZARD 

u 
M 
F 

MONSTERS IN THE MAZE 

H i t s  Lo s t  B� You ExEe r i ence 
(X Leve l You Are Po int Va lue -

On ) ( X  Leve l 
Are On ) 

3- 1 2  1 00 

4- 1 6  1 50 

6-20 200 

3- 1 2  50 

2-5 75 

1 -4 3 5  

2-8 2 5  

2-9 60 

3- 2 4  2 50 

2- 1 6  20 

1-4 1 0  

3 - 1 0  40 

4- 1 8  1 60 

1-8 1 5  

2- 9 20 

Undead type mon s t ers  
Myth ica l type  mon s t e r s  
F l e s h  & B l ood  type mon s t e rs 

You 

SEe c i a l  Features 

Can a t t ack you 
even if you ' re 
invi s i b l e / can ' t  
run f rom 

Can a t t ack you 
even if  you ' re 
invi s ib l e  

None 

None· 

Can a t t ack you 
even if you ' re 
inv i s i b l e  

Can l owe r your IQ 

None 

Can e a t  your g o l d  

I s  una f f e c t e d  by 
type 1 o r  2 mag i c  

None 

Can s t e a l  your 
mag i c  i t ems 

None 

Can a t t ack you 
even i f  you ' re 
inv i s ib l e / c an 
l owe r your S t rength 

None 

None 

The se  two mons t ers are un i que in nat ure and do not  
f a l l  i n t o  any speci f i c  cat egory . 
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Mazes and Mon s t e r s  

I n  comb a t , S l ime may e a t  any go l d  you are ca rrying i n s t e a d  of  a t tacking you 
phy s i c a l l y ;  you wi l l  be no t i f i ed by t he me s s age "MUNCH" sho u l d  this happen . 
Likewi s e , Th ieve s might s t e a l  one o f  your mag i c i t ems ( i f you have any ) ; you 
wi l l  see  the wo rd "GOTCHA ! "  if this occurs . Mind F l aye r s  and Vamp ires may 
op t to l owe r your IQ and S t rength , respect ive ly , by one po int . Th i s  i s  s i gna l
led by a "ZAP ! "  me s sage . Note tha t if e i ther your I Q  o r  S t rength f a l l  to  zero , 
you are dea d .  

· 

MAGIC : You are a b l e  to  c a s t  a t o t a l  o f  twenty d i f f e rent mag i c  s pe l l s . Ten 
of them a re intended f o r  comba t  use only ; t he o the r ten can a s s i s t  you in 
moving about the mazes . The re a re three types of mag ic s pe l l s . The type o f  
the s p e l l  d e t e rmine s how hard i t  i s  t o  c a s t  and how many o f  your mag i c  uni t s  
are u s e d  u p  when you c a s t  one . F o r  examp l e , a type 2 s pe l l , whe ther i n  comb a t  
or non-comba t ,  u s e s  u p  2 ma g i c  un i t s . Y o u  c an only  c a s t  a s pe l l  i f  y o u  have 
enough mag i c  uni t s . You c anno t c a s t  a type 3 s pe l l  i f  you  have only  1 magic 
un i t  ava i l a b l e . 

Non-Combat Spe l l s  
Ten non-comb a t  s pe l l s  a r e  ava i l a b l e  t o  you . Al though s ome o f  the s e  s pe l l s , 
such a s  Van i sh , may he l p  you avo id comba t  with a mons t e r , you c an only  c a s t  
them when y o u  a r e  n o t  i n  a c on f l ic t  s i tua t ion . S ome s pe l l s , s uch a s  Depth 
and Ce i l ing or F l oo r  Pa s s , a re i n s t antaneous and l a s t  a s in g l e  move only . 
Others , l ike Ligh t  and Levi t a t e , wi l l  rema in in e f fect over a numbe r  o f  move s . 

I f  you are no t in a c omb a t  s i tuat ion and want t o  f ind out  whe the r one o f  your 
f ive spe l l s  that have dura t ion ( Li ght , Shie l d , Levi t a t e , Speed , o r  Van i sh ) 
is s t i l l  working , type "M" , and a s t e r i sks wi l l  appear by  t he s pe l l  name s that 
are current ly a c t ive . Thi s  f e a ture e ra s e s  the s c re en ; t o  r e turn to t he game 
p l ay , h i t  any key . 

Type 1 - You expend one mag i c  un i t  to  c a s t  these  s pe l l s . 

Dep th : t e l l s  you wha t  l eve l o f  the dungeon you are on . Thi s  s pe l l  
i s  u s e f u l  i f  you have j u s t  gone down a f l i ght o f  s t a i r s  and 
want to  know whe ther you wen t  down 1 o r  2 l eve l s . 

Hea l : wi l l  rep lenish 1-8 Hi t s  i f  you have l o s t  any . 

Light : Dwarve s  don ' t  need t h i s  one , but i t  l e t s  Humans and E lves 
see Secret  Doors  and spot  mons t e r s  ahead  of  you in the dark . 
The mon s t e r s  wi l l  appear a s  shadows . The spe l l  l a s t s  1 6-30 
move s .  

Shie l d : wi l l  make you l e s s  vu lne rab l e  to  mon s t e r  a t t acks . I t  l a s t s  
8- 1 6  move s . 

Type 2 - You expend two mag ic un i t s  to  c a s t  the se  s pe l l s . 

Levitate:  keep s you from fa l l ing into p i t s  and through trap doo r s . 
I f  you do s t ep on a trap doo r , you are g iven the opt ion 
of whe ther you want to fa l l  thru i t  o r  no t .  Th i s  spe l l  
l a s t s  1 6-30 move s .  

Spee d :  give s  you grea t e r  dexterit y in comb a t  and he l p s  avo i d  a 
mon s t e r ' s  a t t emp t ; o  h i t  you . A speed  spe l l  l a s t s  8- 1 6  
move s . 

( 8 )  



) 

Mazes  and Mon s t e r s  

Vanis h : make s you invi s ib l e , and the refore n o t  a t t ackab l e , excep t 
by the mon s t e r s  that can see you whe ther you are invi s ib l e 
or no t .  Th i s  spe l l  l a s t s  1 6-30 move s . I t  can be very u s e f u l  
i f  your H i t s  a r e  low and y o u  want t o  avo id a f ight . 

Wa l l  Pas s :  l e t s  you go through a wa l l  d i rec t ly in f ront of  you . Th i s  
is  a n  easy way o u t  i f  y o u  f ind your s e l f  surrounded by 
mons t e r s . 

Type 3 - You expend three magic un i t s  to c a s t  one o f  these s p e l l s .  

Ce i l ing Pas s :  ra i s e s  you up one l eve l in the dungeon . I f  you are on 
l ev� l 3 .and use this  spe l l ,  you move up to l eve l 2 .  I f  
you , u se  i t  o n  l eve l 1 ( the uppe rmo ; t  f l o or ) , you wi l l  be 
t aken into the ca s t l e . The a dvantage of this s pe l l  is that 
you , can move be tween l eve l s  without having t o  s earch for 
s ta ir s . 

Floor Pas s : i s  the opp o s i t e  o f  Ce i l ing Pa s s  in that i t  take s you down 
one leve l .  Thi s  s pe l l  f a i l s  i f  you at t emp t to use it on 
l eve l 8 .  

Combat Spe l l s  
You can c a s t  the se  spe l l s  only  when you enc ounter a mons t e r . Some o f  them 
are a l l -or-noth ing s pe l l s , that i s , e i ther they ki l l  the mon s t e r  o r  don ' t .  
Oth e r s  cause damage t o  the mon s t e r , p o s s ib l y ki l l ing i t . 

I f  you c a s t  a s p e l l  and i t  had no e f f ect on a mons t e r , you  wi l l  g e t  the me s sage 
"SPELL FAILED" . You mus t  then f i ght the mon s t e r  wi th your swo r d . If the s pe l l  
dama ge s  the mons t e r , but  doe s  not s l ay i t , you wi l l  b e  t o l d  "MONS TER HURT" . 
You then mus t  f ight the mons ter , a l though i t  a t t acks a t  a d i sa dvant a ge because 
it  is  injure d . 

Type 1 - You exp end one mag ic unit by c a s t ing the se  s pe l l s . 

Ho l d :  i s  a n  a l l -or-nothing spe l l . I f  i t  works , i t  wi l l  ki l l  mo s t  
f l e s h  a n d  b lood  type mons t e r s , inc l uding those with myt h i c a l  
propert i e s  ( see Mon s ter Tra i t s ) .  

Mis s i le : shoo t s
. 

a mag ic part i c l e  s quare ly at  the a t t acking creature . 
I t  damage s mo s t  mon s t e rs . 

S leep : i s  a very spec i a l  s p e l l .  Th i s  one wi l l  automa t ic a l l y  de s t roy 
weake r f l e sh and b l ood creatures on dungeon l eve l s  1-3 . 
The s pe l l  � wo rks be l ow leve l 3 .  

Pray : i s  a p rayer for divine intervent ion and mo st  e f f e c t ive 
on undead typ e s . 

Type 2 - You expend two mag i c  un i t s  when you c a s t  these spe l l s . 

D i s p e l :  i s  ano ther a l l -or-no thing spe l l . You wi l l  f ind i t  mo s t  
e f f e c t ive o n  mon s t e r s  tha t a r e  no t b ound t o  phy s i ca l  b o d ie s . 

( 9 )  
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F i reba l l : i s  exact ly what it  sounds l i ke .  I t  i s  a p owe r f u l  spe l l , 
but some monsters  that are accu s t ome d to high tempe ratures  
are  una f fected by  it . 

I c e : i s  the oppo s i te o f  the Fi reba l l .  

Wra c k :  causes  te rrib le interna l de s t ruc t ion t o  a mons t e r . I t  i s  
a very po tent spe l l . 

Type 3 - You expend three magic uni t s  when you c a s t  e i ther o f  the se spe l l s .  

Phas c oct � wi l l  work on any monster about 50% o f  the t ime , s l ay ing 
it by bani sh ing the crea ture into ano ther d imens ion . 

Te leport : sends your at tacke r o f f  into ob l ivion , i f  i t  works . Sho u l d  
t h e  s pe l l  backf ire , howeve r ,  you wi l l  be  carried  t o  a random 
s quare in the ma ze on the l eve l you are curren t l y  exp lo r ing . 

The e f f e c t ivene s s  o f  any spe l l  i s  enhanced or  harme d by a comb inat ion o f  your 
Rank , I Q , race , the dungeon l eve l you are on , and a b i t  of luck ! 

If  you acc ident a l ly s t art the s pe l l  rout ine , or  dec i de that you don ' t  rea l ly 
wi sh t o  throw a spe l l ,  you can get out o f  i t  by p r e s s ing the ' CR '  key . 

TREASURES :  Ma zes  and Mons t ers  o f f e r s  great rewards f o r  the b at t l e-weary 
dungeon t rave l le r . Many t ime s , when you ki l l  a mons t e r , you wi l l  be r emune rated 
beyond j us t  Exper ience p o i nt s .  In this  s e c t ion we wi l l  c over other things 
you might f ind . 

Go l d  
By f a r  the mo s t  common t re a sure i s  go l d ;  i t  i s  p l ent i f u l  and f ound i n  grea t e r  
and greater amoun t s  a s  y o u  go deeper i n  the dungeon . Finding eo l d  i s  a rea l 
bonus becaus e , when you r e turn to the ca s t l e , a l l  go l d  i s  conve r t e d  into Exper
ience p o i nt s . Go l d  ther e f ore he lps  you advance in rank ! 

Magic I t ems 
Some t ime s , you may , come upon a magic i t em . The se  enchanted art i c l e s  wi l l  a s s i s t  
you during your t rave l s .  Each has i t s  own uni que charac t e r i s t i c s . 

Amul e t : in c ombat , de s t roys "undead" type mon s t e r s . 

Cube : de s t roys a l l  mon s t e r s  when u s e d . 

Spear : s l ay s mon s ters  o f  a mythica l nature ( dragons , gargoy l e s , 
s phynxe s )  when used . 

Wand : ki l l s weaker f l e sh and b l ood  mon s t e r s  when us e d . 

Lamp : l e t s  you see in the dark . I t ' s  l ike a l ight s p e l l  tha t 
neve r runs out . 
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Three o ther i t ems y o u  may f ind a r e  Shie l ds , Swo r d s , and Armor . Each t ime you 
f ind one of the s e , the va lue of that p iece of e qu ipmen t incre a s e s  by one . 
I f  you l ook at your s ta t i s t i c s , usua l ly your sword , s h i e l d ,  and a rmor are 
l i s t ed a s  "NORMAL" . If  you f ind a sword , your swo rd s t a t i s t ic changes t o  " + 1 " .  
Any one o f  the e qu ipment s t a t i s t ic s  can be increased up to " +3 " . The se  p l u s e s  
he lp p ro t e c t  y o u  f rom a mon s t e r ' s  a t t acks . The grea ter t h e  s t a t i s t i c a l  amo unt , 
the mo re p r o t e c t ion the i t em g ives you . 

Add i t iona l l y ,  eve ry t ime you f ind a magic i tem , you get  an Exp e r ience bonus 
o f  500 p o int s . 

Books : In your j ourney through the maze , you may a l so  f ind a 
magic b o o k .  When you do , you are g iven the opt ion o f  
whe ther o r  no t t o  read i t . I f  you d o  not read i t , the 
b ook vani s he s , unread f o reve r . 

The Sac red Orb 

Warning ! Not a l l  books are bene f i c ia l ! 

Rea ding the book might ra i s e  one o f  your four p r imary 
t r a i t s  ( S t rength , Dext e r i ty , IQ , V i go r )  by one p o int . 
But , a Book o f  Death wi l l  t ake away a l l  your Hi t s . A Cur sed  
book wi l l  t e leport you t o  a random s quare in the maze 
on the l eve l where you are . A book may even cause p o l ymor
p h i sm , that i s , a chara c t e r  mut a t ion that changes your 
race ! 

S ome books may turn out t o  b e  unreadab le . 

In order t o  exp e r i ence the e f fect  o f  a book , you  mus t  
read i t .  

Your que s t  i s  to f ind The Sacred Orb , and it i s  guarded b y  one o f  the mon s t e r s  
down on l eve l 8 .  I f  y o u  f ind i t  and return i t  t o  the c a s t l e , y o u  w i n  and may 
re t i re to a roya l l i fe  o f  l e i s ure . 

SAVING THE GAME ON TAPE : You can do this  a f ter you re turn t o  the ca s t l e by 
pres s ing "W" when a ske d wha t  you want to do . You can a l so  s ave the game 
on tape whi l e in the ma ze by typ ing a SHIFT-W . Insert  a b l ank c a s s e t t e  
tape in t h e  t ap e  drive , and f o l l ow the ins t ruc t i ons  g iven o n  t he s c reen 
to s t ore your game s t a t i s t i c s  and current ma ze s t ructure onto i t . 

RELOADING A SAVED GAME : Eve ry t i-me you load the program o r  r e s t a r t  i t  via 
RESET-R , the f i r s t  que s t ion you ' l l see i s  "SAVED GAME ? " .  If  you p revi o u s l y  
saved a chara c t e r  and ma ze on t a p e  and w i s h  t o  continue t h e  game w i t h  that 
charac t e r , insert  the tape contain ing the da ta into the t ape  dr ive and pre s s  
the "Y" key .  Fo l l ow the ins t ruc t i ons f o r  load ing the data f r om tape . 
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When t h e  t ape h a s  l o a de d ,  the dungeon a s  i t  p r e v i o u s l y  e x i s t e d i s  r e s t o re d . 
Your chara c t e r  h a s  the s ame rank exp e r i ence and o th e r  s t a t i s t i c s  a s  when you 
s-aved i t . Your cha rac t e r  is p l a c e d  in the exac t l o c a t i o n  in the ma z e  f rom 
wh ich the save game f unc t i on wa s invo lve d .  

Because Ma z e s  and Mon s t e r s  i s  ext reme ly c omp l ex and d e t a i l e d ,  you ' l l  f ind 
the save game f ea t ure u s e f u l  for ext end ing game p l ay o v e r  mu l t ip l e  s e s s i o n s . 

KEYS ACTIVE WHILE EXPLORING THE MAZE : 

R -
L 
T 
F 

SHIFT-F 
SHIFT-S -

M 
s -

SHIFT-W -

t u rn r i ght 
t u rn l e f t  
t u rn around 
g o  f o rwa rd 
g o  through a door 
see current game s t a t i s t i c s  
s e e  sp e l l s  that are i n  e f f e c t  
c a s t  a s p e l l  
wr i t e your cha r a c t e r  t o  t ape 
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MICRO � VIDEQ,� 
P . O .  Box 7357 

204 E. Washington St .  
Ann Arbor , Ml 48 1 07 

(3 13) 996 - 0626 

MINDBENDER 

P r o g ram I n s t ru c t i o n s  ( f o r  1 � l a y e r ) 

MIN D B E N D E R  i s a c h a l l e n g i n g  t e s t o f  y o u r  d e d u c t i v e  r e a s o n i n g  p ow e r s . 
T h e  o b j e c t  o f  t h e  g a m e  i s  t o  b r e a k : h e  c o�p u t e r ' s s e c r e t  c o d e -- f o u r  
numb e r s  c h o s e n  b y  t h e c o m p u t e r -- i n  a s  f e w  m o v e s a s  p o s s i b l e . Y o u 
n o t  o n l y  h a v e  t o  g u e s s  t h e  c o r r e c : n um b e r s , b u t  p u t  t h e m i n  t he c o r r e c t  
s e q u e n c e  a s  \..re l l ,  g i v e n  c l u e s  a b o u � y o u r  p r e v i o u s g u e s s e s .  WA...J:\N l N G : 
MI N D B E N D E R  may b e  h a b i t - f o rm i n g ! 

LOAD I NG THE PROG RAM :  I n s e r t t h e  p r o g r am c a s s e t t e i n t o  t h e  c a s s e t t e  

d e c k , d e p r e s s  t he R E S E T  b u t ::. o n , d e p r e s s  t h e  " L "  k e y , r ew i n d  t h e  t ap e  
i f  n e c e s s a r y , t h e  d e p r e s s  t h e  READ c a s s e t t e b u t t o n  t o  l o a d  t h e  p r o g r a �  
i n t o  t h e  c om p u t e r .  

GAME PLAY : A f t e r  t h e  p r a g r am l o a j s , : h e c o � p u t e r  s e l e c t s f o u r  n u�� e r s  
a n d  a s k s  y o u  t o  g u e s s  t h e m  a n d  p u t  t h e m  i n  t � e  c o r r e c t  s e q u e n c e . 

I t  � h e n  p r e s e n t s  t h e  g ame b o a r d : a r o w o f  � i n �  n u �b e r s  ( 1 -9 ) o n  t h e  
b o t t o m  o f  t h e  s c r e e n , a g r o u p  o f  f o u r  r e d  s q u a r e s  i n  t h e  c e n t e r  o f  
t h e  s c r e e n  t h a t  m a sk t h e  s e c r e t  c o d e ,. · a n d  a " s c o r e b o a r d "  a t  t h e  t o p 
o f  t h e s c r e e n  t h a t g i v e s c l u e s  a b o u t  y o u r  g u e s s e s . P r e s s  t h e  j o y s t i c k  
l e v e r t o  t h e  l e f t  o r  r i g h t  t o  move c h �  s e l e c t i s n  a r r o� u nd e r  t h e  n umb e r 

y o u  wa n t  t o  gu e s s .  Th e n  d e p r e s s  t h e  h i t  b u � t o � t o  p l a c e  � h a �  n u mb e r  
i n  t h e  f i r s t  c f  t h e  f o u r  r e d  s q u a r e s . R e p e a t  : � i s  s � ; c � � c e  t o  s e l e c t  
t h e  s e c o n d , t h i r d , a n d  f o u r t h  n um b e r s  i n  t h e  s e q u e n c e . A � t e �  y o u  
h a v e  s e l e c t e d  t h e  f o u r t h  nu�b e r , t !l e  c om� u t e r  " s c o r e s "  y o u r gu e s s 
o n  t h e  " s c o r e 'u o a [' d "  '.-l i t h  t w o  numb e [' s  s e p a r a t e d  b y  a c o l o n . T h e  n um b e r  
t o  t h e  l e f t  o f  t h e c o l o n  i n d i c a t e s  h ow ma n y o f  t h e  n u mb e r s  i n  y o u r  
g u e s s  a r e  b o t h  c o r r e c t  a n d  i n  t h e  r i g h t p l a c e  i n  t h e s e q u e n c e . T h e  

nu�b e r t o  t h e  r i g h t  o f  t h e  c o l o n  i n d i c a t e s  h o w m � n y  nu�b e r s  i n  y o u r  
g u e s s  a r e c o r r e c t , b u t  i n  t h e  w r o n g  p l a c e i n  t h e  s e q u e n c e . 

A t  t h i s  t i m e  y o u  m a y  e te c t  t o  s e e y o u r  p [' e v i o u s  g u e s s e s  a n d  t h e i � 

" s ;:: . .) :- .� s "  f o r  a n a l y s i s , o r  t o  m o v e  t o  y o u r  n e x t g u e s s  w i t h o u t s e e i ng 
t h e � . T o  s e e y o u r  p r e v i o u s  g u e s s e s , � e v e  t h e j o y s t i c k  l e v e r t o  t h e  
" u � "  :::- 2 s i t i o n . ( N o t e : c a p t h e l e v e r u p ;,;d. r d s  o n l y , c o  n o t h o l d  t h e 
l e \ � �  � n  t h e  u p  p o s i t i o n . ) T o  p r o c e e d  ;,; i t h  y o u r  n e x t  8 0 v e  a � c e r  r e v i e w i n g  
y o � � p r e v i o u s  g u e s s e s , p r e s s  t h e j o y s t i c k  l e v e r u p  a g a i n .  I f  y � u  
d o � : :  ;,; a n t  t o  s e e  y o u r  f o rme r t r i e s , s i mp l y  d e p r e s s  t h e  j o y s t i c k  
h i t  j G � t o n t o  mo v e  o n  t o  y o u ['  n e x t  g u e s s .  

Wh e n  v o u  h a v e  g u e s s e d  a l l  f o u r  n u 8b e r s  i n  t h e c o r r e c t  � r d e r , : : o  s h o w s  

o n  : h e  " s c·o r e b o a r d " . T h e  c o �p u t. e ['  t h e n  p r i n t s  t n e  n u mC- e r c [  c. :- l 2 S  
i :  c oo k  y o u  t o  b r e a k t h e  s e c r e t  c o d e . 

NP..l G A.'1E :  l,lh e n  t h e  s e c [' e t  c o d e  h a s  b e e n  b r o k e n , a n e ;..; g a m e  s t a r t s  

a u t o m a t i c a l l y . 
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TATOOINE TRAVELS 

A Mic ro so f t  8K BAS I C  
Adventure Game 

I t ' s  a d v e n t u r e  on t h e  d e s e r t  p l a n e t  o f  T a t o o i n e ! Y o u r  d e s t i n a t i o n  i s  t h e  s p ac e 
p o r t  a t  M o s  E i s l y .  T o  g e t  t h e re , y o u  mu s t  t r a v e l a c r o s s  2 00 m i l e s  o f  ho t d e s e r t  
s a n d s  o n  yo u r  g i a n t  l i z a r d , o ve r c o m i ng h a z a r d s  y o u  e n c o u n t e r  a l ong t h e  way . 
The s a n d  p e o p l e  a r e  c o n t i n u a l l y i n  p u r s u i t  o f  y o u , a n d  y o u  may h a v e  t o  do b a t t l e 
w i t h  J aw a s  o r  I mp e r i a l  t ro o p s .  U s e  you r l i z a r d ' s t r a v e l l i ng s p e e d  a n d  wa t e r  
r a t i o n s  w i s e l y , o r  y o u  may e n d  u p  a s  vu l t u r e  f o o d . N o  two g ame s a r e e ve r t h e  
same . R a t e d  a b s o l u t e l y  a dd i c t i n g  b y  o u r  r e v i e we r s . 

LOAD ING THE PROGRAM : I n s e r t  t he M i c ro s o f t  8K .BAS I C  c a s s e t t e  i n t o  t h e  t a p e  
deck . D e p re s s  t he R E S ET b u t t o n , p r e s s  t h e  ' L '  k e y , r e w i n d  t h e  t a p e  i f  n e c e s s a ry , 
t h e n  d e p re s s  t h e  READ c a s s e t t e  b u t t o n  t o  l o a d  t h e  BAS I C  i n t e rp r e t e r  i n t o  t h e  
comp u t e r .  When t he B AS I C  ' O K '  p romp t a p p e a r s , r e m o v e  t h e  BAS I C  c a s s e t t e  a n d  
i n s e r t  t h e  T a t o o i n e  T r a v e l s  c a s s e t t e  i n  i t s  p l a c e . R e p e a t  t h e  RES ET-L s e q u e n c e  
de s c r i b e d  a b o v � t o  l o a d  t h e  p ro g r am . T h e  p ro g r a m  w i l l  e x e c u t e  a u t o ma t i c a l l y 
wh e n  i t  h a s  l o a d e d . 

GAME O PTIONS : \-lh e n  t h e  p ro g r am s t a r t s , y o u  a r e a s k e d  t o  s e l e c t  a s k i l l  l e ve l 
f o r p l a y . Y o u r  c h o i c e s  a r e  " A=TE N D ERFOOT , B=CON F I DENT , C = D E S E RT FOX" . Th i s  
s e l e c t i o n  c o n t r o l s  s e v e r a l  va r L a b l e s : y o u r  l i z a r d ' s max imum e n e rgy l e ve l , 
t h e  numb e r  o f  d r i n k s  y o u  c a n  c a r ry i n  y o u r  c a n t e e n ,  a n d  t h e  s p e e d  a t  wh i c h  
t h e  S a n d  P e o p l e  p u r s u e  y o u . P r e s s  k e y  A ,  B ,  o r  C t o  s e l e c t  a n  e a s y , a ve r a g e , 
o r  h a r d  game , r e s p e c t i v e l y .  

GAME P LAY : T a t o o i n e  T r a v e l s  i s  a c omma nd-d r i ve n  g am e . Y o u  t e l l  t h e  p ro g r a m  
wh a t  y o u  wa n t  t o  do b y  s e l e c t i n g  f r om s i x a va i l a b l e  c o mm a nd s . The c o mmand 
'- i s >". i s :  

D = D R I NK 
F = FULL S P E E D  
H = \ S P E E D  
R = R E S T  F O R  THE N I GHT 
s S TATU S CHECK 
c = cm-n1 .. .l.ND L I S T  

T h e  e f f e c t s  o f  t h e s e  c omm a n d s  and t h e i r  u s e s  a r e  a s  f o l l o ws : 

D = DR INK -- P r e s s  t h e  ' D ' k e y  c o  t a ke a d r i nk w h e n  i t  i s  n e c e s s a ry t o  do s o . 
Yo u mu s t  t a ke a d r i n k  f r o m  y o u r  c a n t e e n  a t  l e a s e e v e ry f o u r t h  t u r n . T h e  
comp u t e r  w i l l  w a r n  y o u  w h e n  y o u  mu s t  d r i n k . 

C o p y r i g h t 1 9 8 1 , Mi cro V i de o  C o rp o r a t i o n  



T a t o o i n e  T r a v e l s  
P a g e  2 

F = FULL SPEED -- P r e s s  t h e  ' F '  k e y  t o  t r a ve l  a t  f u l l s p e e d . Y o u r · l i z a r d  b u r n s  
3 e n e rgy u n i t s  i n  e ac h  t u r n  a t  f u l l s p e e d  a n d  w i l l  c a r r y  y o u  b � t we e n  5 
and 2 0  k i l ome t e r s .  

H = � S PEED -- P r e s s  t h e  ' H '  key t o  t r a v e l a t  ha l f  s p e e d .  Yo u r  l i z a r d  b u r n s  
on l y  1 e n e r g y  u n i t  i n  e a c h  t u r n  a t . ha l E  s p e e d , a n d  w i l l  c a r ry y o u  b e t w e e n  
1 a n d  1 0  k i l o me t e r s . 

R = REST FOR N IGHT -- P r e s s  t h e  ' R '  k e y  t o  s t o p  a n d  r e s t  f o r  t h e  n i g h t . A f t e r  
a g o o d  n i gh t ' s  s l e e p , y o u r  l i z a r d ' s e n e rgy l e ve l i s  r e s t o r e d  t o  f u l l c a p ac i t y .  
S t o p p i ng t o  r e s t  c o un t s  a s  a t u rn ( y o u  may b e  f o rc e d  t o  t ake a d r ink a f t e r
wa r d s ) . 

S S TATU S CHECK -- P r e s s  t h e  ' S '  k e y  t o  c h e c k  y o u r  l i z a r d ' s e n e rg y  l e ve l , 
how many d r inks l e f t  i n  y o u r  c a n t e e n , a n d  how many t u rn s  y o u  c a n  t ake w i t h o u t  
d r i nk i n g . A s t a t u s  c h e c k  do e s  no t c o un t  a s  a t u rn . 

C = COMMAND L I S T -- A t  any t i me ,  y o u  c a n  d i s p l a y  t h e  c omma n d  l i s t  b y  p r e s s i ng 
t h e  ' C '  k e y � T h i s  do e s  n o t c o u n t  a s  a t u rn . 

HAZARD S : D u r i n g y o u r  t ra ve l s  o n  T a t o o i ne , y o u  m a y  e n c o u n t e r  h a z a r d s , .  s u c h  a s  
s a n d  s t o rm s , S a n d  P e o p l e , Jawas , a n d  I mp e r i a l  t r o o p s ,  t h a t  t h r e a t e n  t o  imp e d e  
y o u r  p r o g r e s s . I n  s o me c a s e s , y o u  w i l l  have t o  m a k e  a d e c i s i o n  a s  t o  wha t 
t o  do ; f o l l ow t he c o mp u t e r ' s i n s t ru c t i o n s  i f  t h i s  o c c u r s . 

MO ISTURE FARM : . I E  y o u  r e a c h  a mo i s t u r e f a rm ,  y o u r  wa t e r  s up p l y  i s  a u t o ma t i c a l l y 
re p l e n i s h e d  t o . max imum l e ve l .  You a l s o t a ke a dv a n t a g e  o f  t h e  a b und a n c e  o f  
wa t e r  a n d t ake a d r i nk , wh i c h  r e s e t s  y o u r  t u rn s  w i t h o u t  d r i nk i n g  t o  t h e  m a x i mum 
o f  4 .  , 

G o o d  l uc k , y o u ' l l  n e e d  i t .  H a v e  a s a f e  t r i p ! 

P ROGRAM LI STING : A c om p l e t e  p r og ram l i s t i ng f o r  T a t o o i n e  T r a v e l s  i s  g i ve n  
o n  t h e  f o l l o w i ng p a g e s . Y o u  c a n  u s e  t h i s  l i s t i ng t o  make mo d i f i c a t i o n s  i n  
t h e  p r o g r am o r  t o  l e a r n  mo r e  a b o u t  t h i s  t y p e  o f  g a m e  p r o g r amm ing i n  BAS I C . 
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·:.. 5 REM TATO O I NE TRAVELS 
' �-:: 

B RSM C O P Y R I GHT 1 98 1 , M I CRO V I D E O  CORP. 
9 C L S : P R I NTCHR5 C 8 )  
1 1  CLEARC 2 l : COLOR0 , 3 , 4 , 7 : H= l : R= 1 : I= R N D < -P EEK C 24559 ) )  

' 1 4  CLS : PR I NT " WELCOME T O  THE D E SERT WORLD OF TATOO I NE - - " : P R I N T : P R I NT " GO O D  
• :  P R I N T  
1 7  G OSUB227 : CLS 
20 P R INT " S K I L L  LEVEL " : P R I NT : P R I NT" A= TENDERFOOT "  
23 P R I NT : PR I NT " B= C O N F I DENT " : P R I NT : PR I NT " C - DESERT F O X " : T O NE25 , 200: 
26 C S =- I NSTR S C  1 )  

'" - �F9 I FCS= " A " THENL= l 2 :  DR=9 : S S = 1 0 :  GOT0 4 1  
1 2  I FCS- � B " THENL=9 : DR=7 : SS= l 2 : GOT 0 4 1  

. .  _ j 5  I FCS= " C " THENL=7 : DR=S : S S= 1 5 : GOT0 4 1 
38 P R INT " HUH? ! " : PR I NT : TONE25 , 200 : CS= I NSTR 5 ( l ) : GOT029 
41 CLS : PR I NT " TYPE �c· TO SEE C OMMAND L I ST , ANYOTHER KEY TO 
44 TONE25 , 20 0 : CS- I NSTRS( l l : I F C S= " C " THENGOSUB2 1 2  
47 W I N UOW60 : LX=L : DX=DP. : SD=0 
5 0  PLOT0 , 0 , 0 , 1 1 2 , 77 : PLOT0 , 6 1 , 2 , 1 1 2 , 1 7  

START " 

53 OUTPUT " Y OUVE G O NE " , 5 , 67 , 3 . 
56 PLOT70 , 62 , 0 , 25 , 6 : 0UTPUTD , 70 , 67 , 3 : 0 UTPUT " K " , 98 , 67 , 3 : I F D > = 200GOT 0 4 4 6  
5 9  I FD < >0THENR=0 
62 IFD >=201HENGOSUB 1 58 : I FLS= 1 GO T 0 404 65 I FH=0THENH= l : GOT07 1 
S8 LS=0 : G O T 0236 
7 1  I FLS= 1 GO T 0 4 0 4  _ :_ _J4 IE�=-3"(HENGOSUB338 :  P R I N T " GET A D R I NK ! · :  PR INT 

· · -· !... . : - ....... -· _ . 

77 IFLS< > l THENP R I NT : PR I NT " COMMAND? " : PR I NT : C S = I NSTRS C 1 )  
78 OUTPUTCS , 55 , 23 , 1 
80 I F CS= " D " G O T0230 
83 I �CS- " C " THEN GOSUB2 1 2 : GOT077 
86. T=1 + 1  
89 I FT >4THENPR INT " YOU D R I ED AND 
92 I F C5- " F " G O T 0 1 07 
95 I FC5= " H " G O T 0 1 37 
98 I F CS- " R " G O T 0 1 7 9  
1 0 1  I F C S = " S " GOT0 1 8 5  
1 0 4  T=T - 1 : P R I NT " HU H? ! " : P R I NT : G O T0 7 7  
1 0 7  L = L - 3  
1 1 0  I F L > = 0 G O T0 1 22 

SHR IVELLED' U P ! • : P R I N T : G O T0404 

1 1 3 P R I NT " Y O U  RAN YOUR L I Z - ARD TO DEATH . . .  " : PR I NT : P R I NT " H I S  A N D  YOURS 1 "  
1 1 6  GOSUB227 
1 1 9 LS= 1 : G O T07 1 
� 22 P R I NT : P R I NT " Y OU R  L I ZA R D  BURNSACROSS THE " : P R I NT " TATOO I NE S ANDS . . .  " 
125 PR I NT : GOSUB227 
128 D 1 = I N T C R N D C 1 l S 2 1 ) 
1 3 1  I FD l < SGO T 0 1 28 
1 3 4  D = D +D l : GOT053 
1 37 L=L - 1 : I FL >=0GOT0 1 4 6  
1 4 0  PR I NT " Y O U R  L I ZARD J U S T  DROPPED DEAD ! " : PR I NT 
1 43 � O SU B227 : GO T 0 4 0 4  
1 46 PR I NT : P R I NT " YOUR L IZARD I S  
1 49 PR I N T 

MER R ILY TRO T T I NG A L O N G  . . .  " : GOSUB227 

1 5 2  0 1 :a i N T C RN0( 1 ) � 1 1 ) : I F D 1 < 1 GO T 0 1 5 2  
1 5 5  D=D+O l : G O T 0 5 3  
1 5 6  SP = I NT ( SS•RND ( 1 l +2 . 5 )  
1 6 1 SD=SO+SP 
1 6 4  I F SD >=DGOT0 1 73 
1 67 P R I NT " TH E  SAND P E O PLE ARE " ; D - SD ; " K I L O S " 
170 P R I NT " BEH I N D  Y OU " : P R I NT : RETURN 
173 LS= l :  PLOT0 , 0 ,  0 ,  1 1 2 ,  60 : P R I NT ' THE SAti D P EO P LE C A UGHT YOU 1 " : PR I NT 
1 7 6  P R I NT " THEY LOVE L I ZA R D  AND HUMAN STEW ! ! " : PR INT : G05UB227 : RETURN 
179 P R I NT " YOUR L I ZA RD " : P R I NT " THANKS Y OU ! " : PR I NT 
182 R = 1 : GOSUB227 : L=LX : GOT062 
1 85 P L O T0 , 0 , 0 , 1 1 2 , 60 
188 P R I N T " YOUR L I ZARD H A S " 
1 9 1  P R I NTL ; " ENERGY UN I T S " : P R I N T  
1 9 4  PR I NT " Y O U  HAVE " ; DR ;  
1 8 7  P R I NT " DR I NKS LEFT " : P R I NT 
200 T==T - 1  
203 PR I NT " Y O U  HAVE " ; 4 - T ;  " TURNS " 
205 P R I NT " W I THOUT OR I NKH!G " 
209 FOR I = 1 T02000 : NEXT : PLOT0 , 0 , 0 , 1 1 2 , 60 : G O T07 1 
2 1 2  PLU T0 , 0 , 0 , 1 1 2 , 60 : P R I NT " COMMANO S : " : PR I NT 
2 1 5  PR I NT " O = CR I N K " 
2 1 8  P R I N T " F =FULL SPEED " : P R INT " H= 1 /2 SP£ED " 
22 1 P R I NT " R=REST FOR N I GHT " : P R I NT " S = S TATUS CHECK " 
224 PR I NT " C=COMM A N D  L I ST " : F OR I = 1 T 03000 : NEXT : PLOT0 , 0 , 0 , 1 1 2 , 60 : RETURN 
�27 FORI = 1 T0 1 000 : NEXT : RETURN 
230 DR=DR- 1 : IFDR< 0THENP R I NT " !  ! OUT O F  WATER ! ! " : GO T 0 4 0 4  
23 1 T=0 : PR I NT " GULP I " : P R I NT 
233 IFDR< = O X /ZTHE�i P R INT " EETTER WA TCH F O R  A M O I STURE FARM ! " : T = 0 : LS=0 : G O T0 7 1  
�36 H=RND C l l • 1 00 
239 IFH >9SGOT03 5 0  
242 IFH > L 0G O T 0254 

LUCK 



j 
··� 

• 

245 I FR= l THEN R = 0 : GOT0254 

. . ·- - --... 't"' · - ---

248 P R I NT " YOU HAVE REACHED A M O I STURE FARM ! " : P R I NT : DR=OX : T= 0  
25 1 GOSUB227 
254 I FH >30ANDH< 3 5THEN G O S UB263 : I FLS = l GOT0404 
257 IFH >20ANDH< 27THENG O SUB338 : GO S U E3 l l : H= 0 : R=0 : G O T 0 5 3  . 
260 LS=0 : GO T 0 7 1 
263 PLO.T0 , 0 ,  0 ,  1 1 2 ,  60 : P R I N T  • THE JA1.4AS HAVE CAUGHT YOU ! • 

2G6 PRINT : P R INT " YOU MANAGED TO RAD I O  F O R  HELP " : PR I N T  
2 6 9  GOSUB227 
272 PRINT " YO U  HAUE A CHO I CEOF COMMANOS : " : PR I NT 
275 P R I NT " �: W A I T  FOR HELP " : PR I NT : P R I Nf " E :  TRY ESCAPE " 
278 PRINT : CS= I NS T R5 C l )  ' 
28 1 IF CS< > " A " ANDCS< ) " B " THENP R I N T " HUH? I " : P R I NT : G O T0278 
284 I FCSa " B " GOT0293 
297 I FRND C 1 l < . 3THENPR I NT : PR INT " SO SORRY , NO HELP ! " : LS = 1 : RETURN 
29� P R I NT : PR I NT " HELP ARR I VES , YOUARE FREED f " : P R I NT : RETURN 
293 I FRNUC 1 )  > .  3GOT 0305 
236 P R I NT : P R I NT " YOU WERE CRUSHED BY A RENEGADE DRO I D- - "  
299 LS= 1 
�02 P R INT : P R I NT " YOU D I DN' T STAND A CHANCE , S U CK ER ! " : G OS UB227 : RETURN 
305 P R I NT : P R I NT " M AZELTO V ! " : GOSUE227 
308 P R I N T : PR I NT " A SUCCESSFUL " : P R I NT " ESCAPE ! ! " : PR I NT : RETURN 
3 1 1  P R I NT " ! ! SA N DSTORM ! ! " : P R I NT : PR I NT " LOTSA LUC K � · 
3 1 4  G O SUB227 : D 1 � I NT C R N D C 1 l • 1 1 l  
3 17 I F D 1 =0THENGOSUB227 : PR I NT : P R I NT " NO CHANGE " : P R I N T : RETURN 
320 I FH< 23GOT0332 

-

323 P R I NT 
326: D = D - D 1 : PR I NT " YOU HAVE BEEN D R I VEN BACK BY " 
329 PR I NT D 1 : P R I NT " K I L OMETERS ! " : G OSUB227 : PR I NT : RETUR� 
332 D=D+D 1 : P R I NT : P R INT " YO U  HAVE BEEN " : P R INT " DR I V EN " ; D L 
3 3 5  P R I NT " K I LCMETERS AHEAD ! " : G OSUB227 : P R I NT : RETURN 
338 SOUND3 , 30 : SC=24888 : PLOT0 , 0 , 0 , 1 1 2 , 60 
3 4 1  O U T PUT " . . .  W A R N I N G  . . .  " , 1 2 , 1 2 , 1 : P O KESC , t 
3 4 4  FOR I =- 1 T 0 5  
34? P R I NT : NEXT : P O KESC , 32 : P R I NT : P R I NT : S OUND? , 4 096 : RETURN 
350 P R I NT : P R I N T " YO U  HAVE S P O TT E D  I MP ER I AL TROOP S  HEADED Y O U R  WAY " 
353 P R I NT : P R I NT " YOU MUST CHOOSE : " : P R I NT 
356 P R ! NT " A :  WA I �  I N  AMBUS H " : P R I NT : P R I N T " B :  TRY T O  H I D E "  
359 TOI'IE25 , 2 0 0 : C:i= I NSTR�C 1 )  -
362 I F C 5= " B " G OT0389 
365 PLOT0 , 0 , 0 , 1 1 2 , 6 0 : 0UTP U T " AMBUSH ! " , 32 , 27 , 1 
368 SOUND3 , 26 4  

. 

37 1 ·  FOR I = l T O H t  
3?4 COLOR3 , 7 , 2 , 4 : COLOR4 , 6 , 8 , 2 : CO L O R6 , 0 , 2 , 3 : C OLOR5 , 3 , 2 , 6  
377 S OUND5 , 39 2 : COLOR5 , 6 , 0 , 3 : COLOR3 , 4 , 5 , l : COLOR0 , 3 , 4 , ? : NEXT 
330 SOUND7 , 4096 : P L O T 0 , 0 , 0 , 1 1 2 , 60 
383 IFRNDC 1 l > . ?5THENPR I N T " Y O U  WERE TOTALLY V AP O R I ZED " : G O SUB227 : GOT0404 
386 P R I N T " YOU INC I NERATED THEM ! 1 " : GOT0? 1 
389 I F RN D C 1 l < . 5GOT0398 
392 P R I N T : P R I NT " YO U  ESCAPED ! THEYPASSED YOU BY ! "  
335 GOSUB 227 : PR I NT : P R I NT " SO M ET I MES COWARD - I C E  PAYS O F F ! ! " : P R I N T : G OSUE227 : GO T 0? 1 
398 P R UIT : P R I NT • THE STORMTROO P ERSGO T  YOU 1 " : GOSUB227 
40 1 PR I NT : P R I NT " YOU' V E  HAD I T , CHUMP ' I " : GOSUB227 
4 0 4  W I NDOW77 : PLOT0 , 0 , 0 , 1 1 2 , ?? : R=RND C l ) S l 0  
407 P R I N T " YO U  D I E D  I N  THE DESER T  L IK E  THE W I TLESS FOOL Y O U  A RE ! " : P R I NT 
4 1 0 GOSUB227 
4 1 3 I F R < 6GOT04 1 9  
4 1 6 PR i h T " STUP ID P E O P LE " : PR IN T " S H OULD STAY OUT OF T H E  D ESER T ! ! " : GO T043 1 

. -. 

4 1 9  I FR< 3GOT0 425 
422 P R I NT " J AWAS USE YOUR SKULL FOR A BEER STE I N 1 " : GOT04 3 1  
425 P R I NT " Y OUR WORTHLESS REMA I NS ARE EATENBY RAVENOUS SAND PEOPLE 1 "  
428 G OSUB227 
4 3 1  P R I N T : PR I NT " P L A Y  AGA I N? " : CS= I NSTRS C l )  
434 I F C$= " N " THENCLS : OUTPUT " COWARD ! "  , 3 1 , 38 , l : EN D  
4 3 ?  IFC$= . ''(' " THENCLS : H= l :  R =  1 :  T=0 : 0=0 : LS=0 : GOT020 
443 GOT04 3 1 
446 W I I'IDOW?? : CL S : P R I NT " C ONGRATULAT I O N S ! YOU HAVE ARR I V ED A T  MOS E I SLY " 
449 P R I NT " S P ACEPO RT . . .  • 
452 GOSUE227 : PR I NT " YOUR T R OUBLES " : P RI NT " HAVE J U S T  BEGUN ! 1 " : PR I NT : GOSUB227 
455 GOT04 3 1 

··- · -· - · · ·· ·· _ _  .,.,._ .. ;: ,. . ' . .  
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THINK CARDS 

( fo r  l p l ayer) 

Like tradi tional " fl a shcards , "  THINKCAP..DS a l l ows you to tes t 
your memory by providing a " c lue·" item from one catego ry and 
asking you to supp ly the correct item from a corr e sponding 
category . Unl ike " fl as hcards , "  your s ub j e c t  mat t er is no t 
res tri ct e d  to wha t  i s  printed on car ds . You pro8ram THINKCARDS 
to include only the information you n e e d  to s tudy - - on sub j e c t s  
such a s  math , vo c abul ary , geo graphy , medic in e , ch emi s try . 

LOADING THE PROGRAM : Ins ert the pro gram cas s e t t e  into the tap e  
deck , dep re s s the RESET button , pre s s  the "L " key , dep re s s  the 
P�WIND cas s e t te but ton to rewind the tap e , and then depre s s  
the READ b utton to l o a d  the pro gram into the comput er . 

PROGR/>..11 OPTIONS : When the pro gram is ready , the computer asks 
"WHAT NEXT ? "  and pre s ents a program "menu . " Type " I "  to de fine 
a new s et o f  p airs  or to change o l d  p airs ; type "L" to l i s t  
the p airs you ' ve ent ered ; typ e "R" to read p airs from tap e ; 
typ e  "W" to s ave pairs on tape ; typ e "D"  to dri l l  your s e l f  on 
the p airs you ' ve ent ere d .  Typ e a CONTROL / S  ( depre s s the CONTROL 
and " S "  key s  s imul taneous ly) to s t op exe cution o f  any program 
op tion and re turn to the program menu . 

DEFINING NEW PAIRS : When you typ e " I" , the comput er asks "ERASE 
OLD PAIRS ? Y=YE S , N=NO . "  Typ e "Y" to eras e pairs c _.:.-ren tly in 
memo ry . Typ e "N" to co rre ct or add to exis t ing p airs ( s e e  b e low) . 
When you type "Y" , the computer asks you to "ENTER CATEGORY l 
TITLE . "  Typ e in a des crip t ive t i t l e  and fini sh by pres s ing the 
" CR" k ey .  The computer then asks "ENTER CATEGORY 2 TITLE ' ' . Typ e 
the t i t l e  for the s e cond ,  corre sp onding cate gory and pre s s  " CR" . 
when done . The computer then asks for entry o f  the p airs , us ing 
the category t i t l e s  you ' ve de fine d .  Ent er the ca tegory l " clue " 
i tem for the fir s t  p a ir and fini s h  by pres s ing the "CR" key . 
Then ent er the category 2 " clue / answer" i tem that corre s p onds 
to the c lue item in cate gory 1 to comp l e t e  the fir s t p air , and 
pres s " CR" . In DRILL mo de , you s el e c t  one o f  the categori e s  
for " c lue " items . The comput er s e l e c t s  randomlv from the items 
in that cat ego ry and asks you fo r the item from

' 
the corresponding 

category tha t comp l e t e s  the pair . You can s up p l y  mo re than one 
item as a corr e c t  respons e for us e in DRILL mo de b y  s ep arat ing 
additional items wi th commas . The comput er cont inue s to prompt 
you for up to 1 0 0  pairs until you type a CONTROL / S  to l eave 
INPUT PAIRS mo de . 
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For examp l e , if you want to s e t  up p airs  to dri l l  yours e l f  on 
s tates  and the ir cap i t al s , you might enter " STATE " as the 
category 1 t i t l e  and " CAP ITAL CITY "  as the catego ry 2 ti tl e . 
Then , when the computer promp ts "ENTER STATE , "  you mi gh t re spond 
wi th "MICHIGAN" . The comput er then promp t s  "ENTER CAP ITAL CITY , "  
and you woul d typ e "LANSING" . 

LISTING PAIRS : To l i s t  pairs for revi ew , type "L" . The computer 
print s the two cate gory t i t l e s  you de fined and then the clue items 
for each catego ry in the fir s t p air . Typ e any key to di s p l ay the 
next pair in the l is t .  After the las t pair has b e en di sp laye d , 
the computer automa t i cally re turns to the pro gr am menu . Type 
CONTROL / S  to s top  L IST PAIRS mo de b e fore a l l  pairs have b een 
dis p l ayed .  

CORRE CTING OR ADDING TO OLD PAIRS : Typ e " I "  for INPUT PAIRS mo de , 
then typ e "N" when the comp uter asks "ERASE OLD PAIRS ? " The 
comput er prints the category 1 clue i t em o f  the firs t p air and 
wait s  for you to enter chang e s . Type in the corr e c t e d  clue item 
(no te · that you mus t  typ e the entire l ine again) or s imp ly pre s s  
the " CR" key t o  l eave tha t item unchange d .  The computer then 
print s  the category 2 c lue item fo r the f irs t p air , and s o  on . 
After the l as t  category 2 clue item has b een pre s ented fo r 
corr e c tion , the comput er wi ll  ask for addi tional pairs b y  
promp t ing "ENTER category 1"  as des crib e d  in "DEFINING NEW 
PAIRS " . Typ e a CONTROL / S  to s top INPUT PAIRS mo de when a l l  
de s ir e d  corrections o r  additions have b e en made . 

DRILLING : To t e s t your s e l f  on the pairs you ' ve entered from 
the keyb o ar d  or read from tape , type " D "  fo r DRILL mo de . The 
comput er asks "USE WHICH CATEGORY FOR PROW?T? "  and p r ints the 
ti tl e s  o f  the two categorie s . Typ e " 1 "  to us e i t ems in category 
1 a s  the clue s , or " 2 "  to us e items from ca tegory 2 .  The computer 
then asks "MAXIMUM POINTS PER QUESTION?  ( 1 - 0 \ " .  En ter a mmb er 
b e tween 1 and 9 ,  inc lus ive . Thi s  is  the maximum numb er o f  points 
you wi l l  b e  awarded for a correct answer . The computer deducts 
one p o in t  for each incorrect  answer , b ut you wi l l  always s core 
at l ea s t one p o int fo r a correct  respon s e ,  no ma tter how many 
times you ' ve answere d  incorre ctly . The computer then s el e cts  
clue s  randomly from the cate gory de s ignated for promp t s . I t  
prints the clue cat egory tit l e ,  the category clue item ,  and the 
o ther category t itl e , and wai t s  for you to ent er the i tem th at 
matches the g iven clue and comp l e t e s  the p air . (No t e  that the 
comput er wil l  ac cep t  more than one respon s e  as correct  if you 
ent ere d  more than one clue item fo r the cate gory and p air in 
INPUT PAIRS mo de . )  If your answer is corr e c t , the computer 
prints " CORRECT" , the numb er o f  poin t s  awar de d ,  and a running 
to tal of your s c ore . If your answer i s  'Nrong , the computer 
prints " INCORJ?...E CT "  and shows the corre ct  answer . (No te that 
sp e l l ing i s  imp o rt ant , but spacing b e tween words and l e tters is 
no t . )  The comput er randomly repeats  any pairs you mi s s e d until 
you have comp l et e d  all pairs correc tly . I t  then prints "FINAL " , 
the numb er o f  poin t s  you scored out o f  the to tal po in t s  po s s ib le , 
and your s core as a percentage . 
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SAVING PAIRS ON TAPE : To s ave your categories and pair s  on tape , 
typ e "W ' . The comput er pr ints " INSERT TAPE , PUSH REWIND , PRESS 
ANY KEY 1..JHEN READY . "  Remove the THTNKCARDS pro gram c as s e t t e , 
ins er t  a data t ap e , depre s s  the REHIND cas s e t te b ut ton , and pres s 
any key to rewind the tap e . ( I f  you do no t "tvi s h  to rewind the 
t ap e , fo l l ow the s tep s above , but do no t dep re s s  th e PEWIND 
button . )  The computer prints  "REWINDING TAP E , P RE S S  ANY KEY 
WHEN READY . "  1-Jhen the tap e  i s  rewoun d , typ e any k ey . The 
computer than asks  fo r a name to as s i gn the s e t  o f  pairs ( "PAIRS 
N.AHE ? " ) . To s ave the pairs wi th a pairs name , type in a name 
(up to 1 6  character s ) . Thi s  fea tur e allows you to s ave more than 
one s et o f  pairs on a s ingl e  dat a tap e  and to recal l  them by s e t  
name . I f  you do no t want to s ave the p airs wi th a name , s imp ly 
pre s s  the " CR" key . The computer then in s truc t s  you to "PUSH 
READ AND �VRITE , PRESS Al'TI KEY WHEN READY . "  Depr e s s the READ and 
WRITE ca s s e t t e  b ut tons s imul taneous ly , then pres s any key . 1/fuen 
you do , the comput er prints "1·TRITING TAPE . "  The t ap e  ha s b e en 
wri t ten when the pro gr am menu reapp ears on the s cr e en . �lo te that 
if you rewind the t ap e , the new s e t  o f  ap irs overwr i t e  anything 
curren t ly s ave d on the tap e . 

READING PAIP� FROM TAPE : To read in categori es and pairs from 
tap e , typ e "R" . Remove the program cas s e t t e , ins e rt the data 
t ap e  containing the pairs  you want to  enter , an d rewind as  . 
des crib e d  fo r " SAVING PAIRS ON TAPE . "  The comput er asks you for 
the name you a s s ign e d  to the p airs when you s aved them on tap e 
( "PAIRS NAME ? 1 1 ) . En ter the name o f  the s e t  o f  p airs you want to 
read into the pro gram . If  you do no t enter a name , the computer 
reads in the fir s t s et o f  pairs it  finds on the t ap e . The 
computer then ins truct s  you to "PUSH READ , PRESS A.!TI KEY HHEN 
READY" to l o a d  the p airs s e t  from the t ap e . The me s s age "READIN(.; 
TAPE" means the contents o f  the tap e  are b e ing read into memory ,  
and the lo ading pro c e s s  i s  comp l ete when the pro 3ram menu 
reapp e ar s  on the s creen . You can then add to , change , l is t ,  or 
dri ll wi th the newly input pairs . 
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THE TROLL HOLE ADVENTURE 

A P u z z l i ng G ame f o r  1 P l ay e r  

J o u r n e y  t h r o ugh t h e  T r o l l ' s  c ave a n d  f i n d  a l l  t h e s t o l e n b o o t y h e  h a s  h i d d e n  
t h e r e . Y ou ' l l  f a c e  many dang e r s  a s  y o u  wa n d e r t h r o u g h  t h e  unde r g r o un d  
m a z e , t ry i n g  t o  d i s c o v e r  i t s  s e c r e t s . C a n  y o u  g e  t h e  p r i c e l e s s  r uby f r om 
the d e a d l y  K i ng C o b r a ?  C a n  you de t e rm i ne wh a t  the s t r a n g e  i n s c r i p t i o n  
me a n s , o r  why e v i l e y e s  wa t c h  y o u r  e v e ry move ? Y o u r  c omp u t e r  i s  y o u r  e y e s  
a n d  e a r s  i n  t h i s  c h a l l e n g i ng p u z z l e --you c omma n d  i t  t o  move t h r o u gh t h e  
p a s s a g e s  a n d  man i p u l a t e  o b j e c t s  i t  f i n d s  i n  t h i s  s t r a n g e  wo r l d .  You m a y  
c ome o u t  r i c h  • • •  i f  y o u  m a k e  i t  o u t  a l i v e ! 

LOAD ING THE P ROGRAM : I n s e r t  t h e  p r o g r am c a s s e t t e  i n t o  t h e  t a p e  d r i v e . 
De p r e s s  t h e  R E S ET b u t t o n , p r e s s  t h e  " L "  k e y , r e \.J i n d  t h e  t a p e  i f  n e c e s s a ry , 
t h e n  d e p r e s s  t h e  R EAD c a s s e t t e  b u t t o n  t o  l o a d  t h e  p r o g ram i n t o  y o u r  comp u t e r .  

P LAY ING THE GAME : Wh e n  t h e  p r o g r am f i r s t  l o a d s , t h e  c omp u t e r  a sk s  y o u  
i f  y o u  h a v e  a p a r t i a l l y comp l e t e d  game o n  t a p e  t h a t  y ou w a n t  t o  e n t e r  
( " S AV E D  GAME ? " ) . I f  y o u  h a v e  s av e d  a g ame o n  t a p e  a n d  w a n t  t o  r e e n t e r  
i t , s e e  " RE -ENTERING S AVED G AME" i n  t h e s e  i n s t r uc t i o n s . I f  y o u  h a v e  n o t  
s a v e d  a p r e v i o u s  g ame , t y p e  " N "  t o  p r o c e e d . 

On t h e  t op o f  y o u r  s c r e e n , t h e  c omp u t e r  t e l l s  y o u  wh e re y o u  a r e a n d  i n  
wh a t  d i r e c t i o n s  y o u  c a n  o b v i ou s l y  move . F o r  examp l e , y o u  m i g h t  s e e  

BE DROOM 
N , E , U , D  

Th e r e  a r e s i x d i r e c t i o n s  i n  wh i c h  y o u  c a n  move . They a re n o r t h  ( N ) , s o u t h  
( S ) , e a s t  ( E ) , we s t  ( W ) , u p  ( U ) , a n d  d own ( D ) . 

On t h e  o t h e r  p a r t  o f  y o u r  s c r e e n , t h e  c omp u t e r  t e l l s  y o u  wh a t  i t  s e e s  a n d  
a s k s  y o u  f o r  i n s t r uc t i o n s  ( "HHAT NOW ? " ) . F o r  e x a mp l e , y o u  m i g h t  s e e  

BENCH 
CUP 
ARC HWAY 

WHAT NOW ? 

At t h e  WHAT NOW? p r omp t , y o u  e n t e r  i n s t r uc t i o n s  y o u  w a n t  y o u r  c o mp u t e r  
t o  p e r f o rm .  I n  a d d i t i o n  t o  ' t h e  d i r e c t i o n  c o d e s , y o u  c a n  i n s t r uc t y o u r  
c ompu t e r  w i t h  s imp l e  o n e  o r  t w o  wo rd c omma n d s . F o r  e x amp l e , y o u  m i g h t  
s a y  

WHAT NOW? TAKE C U P  
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Conc l u d e  any i n s t ruc t i on t o  your  comp u t e r  by  p r e s s i ng the  "CR" k e y . I f  
you t y p e  i n  s ome t h i ng the compu t e r  doe s not  unde r s t and , i t  w i l l  re s p ond 

WHAT ? 
WHAT NOW? 

Some t ime s y o u  c an move t o  a spec i f ic p l a ce  by t y p i n g  GO a n d  the  p l a c e . 
Fo r examp l e , 

WHAT NOW ? GO ARCHWAY 

Some r o om d e s c r i p t i on s  may s c ro l l  o f f  t he s c re e n .  I f  t h i s h a p p e n s  and 
you want to r e v i e w  t he room and i t s  conten t s  a g a i n , t yp e  

WHAT NOW? LOOK 

and the  comp u t e r  w i l l  r e p e a t  the i n f o rma t i on f o r  y o u . I f  y o u  want  t o . r e v i ew 
wha t  y o u  a r e  c a r ry in g , type  " I "  f o r  invent o r y . T o  l ook m o r e  c l o s e ly a t  
an i t em y o u  f ind , u s e  t h e  EXAMINE command . 

WHAT NOW? EXAMINE BENCH 

ITS VERY HEAVY 

Trea sure s a re i d e n t i f i e d  by a p l u s s i gn ( + )  p r eced ing t h e m .  F o r  examp l e , 

WHAT NOW? LOOK 

+DIAMONDS 
TABLE 

At any t ime , you c an f i nd out  how many move s you have t aken and wh a t  your  
c u r r ent  s c o r e  i s  b y  typ i ng " S CORE" . 

The comp u t e r  r e a d s  o n l y  the  f i r s t  three  charac t e r s  o f  e a c h  c omman d  word , 
so you c a n  a b b r e v i a t e  your  c ommands i f  you wi sh . F o r  e xamp l e , i t  unde r s t a nds 

WHAT NOW? EXA BEN 

as an i n s t r u c t i o n  t o  exam i ne t he bench . Your c omp u t e r  knows ove r 1 00 word s .  
I f  i t  d o e s  n o t  unde r s tand  s ome t h i ng you s ay , t ry ano t h e r  wo r d .  P a r t  o f  
the fun o f  ADVENTURE i s  d i scove r i ng how t o  c ommun i c a t e  w i th y o u r  c ompu t e r !  
Some o f  the wo r d s  i t  knows a r e : LOOK , EXM-IINE , DROP , GET , GO , and READ . 

SAVING PARTIALLY COMPLETED GAMES : Because  ADVENTURE i s  n o t  a g ame you 
comp l e t e q u i c k l y , it  c o n t a i n s  an op t i on t o  s ave your  p a r t i a l l y c omp l e t e d  
game o n  t a p e . T o  u s e  t h i s  op t i on , type the " S AVE" c ommand . Y o u  w i l l  then  
see  a re ad-wr i t e  s c r e e n  d i s p l a yed . Remove the  Adve n t u r e  c a s s e t t e  and i n s e r t  
a b l a nk da t a  t a p e . Then depr e s s  the READ and WR ITE  c a s s e t t e  b u t t ons and 
pre s s  the "W" key . N o t e  tha-t t he I n t e r a c t  d o c s  n o t  have an e r a s e  head , 
so you mu s t  n o t  s ave  a game ove r a p re v i o u s  game o r  you w i l l  l o s e  b o t h . 
Be f o re h i t t i ng the "\.J "  key t o  s ave the g ame on t ap e , you c an p r e s s  t he 
" S "  key t o  t u rn o n  t h e  t ap e  mo t o r .  Then de p r e s s  t h e  READ c a s s e t t e b u t ton 
t o  p o s i t i o n  your t ap e  p a s t  any mate r i a l  e x i s t ing on the t a p e  b e f o re you 
cont inue t h e  w r i t i n g  s e quence . When you have s av e d  your g ame o n  t ap e , 
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can p re s s  the  "CR" key t o  cont inue the ex i s t ing game . I f  y o u  a c c i de n t a l ly · · · . . 
h i t  r e s e t , y o u  c a n  r e s ume the g ame by answe r ing "Y" t o  the  CONTINUE ? p romp t . 

RE-ENTERING A PARTIALLY COMPLETED GAME : When you l o a d  t h e  ADVENTURE p ro gram , 
the f i r s t  que s t i o n  you a r e  a s k e d  i s  " S AVED GAME ? "  To re l o a d  a p a r t i a l ly 
comp l e t ed game , a n swer y e s  ( "Y " )  t o  t h i s  query . The comp u t e r  wi l l  d i sp l ay 
the re ad-wr i t e  s c re e n .  Remove the ADVENTURE c a s s e t t e  f rom the t ap e  d r ive  
and i n s e r t  the  c a s s e t t e  c o n t a i n i ng y o u r  game . Use  the " S "  key to  t u rn 
on the t a p e  mo t o r  and p o s i t i on the t a p e  approp r i a t e ly . Then p e p r e s s  the  
READ c a s s e t t e  b u t t o n  and p re s s  the "R"  key t o  read  in  your  s aved  g ame . 
The compu t e r  wi l l  t h e n  a s k  you "CONT I NUE ? "  Type "Y" t o  b e g i n  the  g ame 
where  you l e f t  o f f . 

MORE ABOUT ADVENTURE : I f  you want t o  l e a rn mo re about ADVENTURE i n  g e n e r a l ,  
we s ugge s t  y o u  c on s u l t  t h e  f o l l owi ng re f e renc e s : 

SOFTS IDE MAGAZINE . S p e c i a l  ADVENTURE i s s ue , J u l y  1 9 8 0  

CREATIVE COMPUTING . S p e c i a l  ADVENTURE i s s ue , J u l y  1 9 80 

RECREAT IONAL COMPUTING.  Fant a s y  s imu l a t i on game s i s s u e , J u l y -Augu s t  1 980 

BYTE . S p e c i a l  ADVENTURE i s s ue , D e c emb e r  1 9 80 

HELP ! ! ! :  At any t ime d u r i ng your  j o u rney , you c a n  type HELP to g e t  a c l u e  
from your  compu t e r . Some t ime s the s e  c l ue s a r e  he l p f u l , s ome t ime s t h e y  
are n o t . In  gene r a l ,  t ry l ook ing a round , examining thing s , and t ry i ng 
d i f f e rent c ou r s e s  of a c t i o n .  I f  you c an ' t get p a s t  s ome t h i ng , g o  b a ck 
and s e e  wh a t  o b j e c t s  you f ind . T ry the l og i c a l  f i r s t , and i f  t h a t doe s n ' t  
wo rk , t ry the o d d  o r  unu s u a l . The pu z z l e s  are  d i f f i c u l t , b u t  a 1 3 -y e a r
o l d  h a s  s uc c e s s f u l l y  s o l v e d  them . 

And , i f  you e v e r  g e t  ab s o l u t e l y  s t uck and c a n ' t  go any f u r t he r ,  y o u  have 
one l a s t  r e s o r t . Send  u s  a n o t e  desc r i b i ng how f a r  you have g o t t e n and 
wh at  your p rob l em i s  ( i f y ou know i t ) .  I nc l u de a s e l f - a d d r e s s e d , s t amp e d  
enve l o p e , a n d  w e  w i l l  send  y o u  b a c k  a c l ue t o  h e l p  y o u  a l o ng . 

GOOD LUCK , AND HAPPY ADVENTURING ! ! !  
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PACK WARS 

An Ac t i o n / Ar c a d e  Game f o r  1 o r  2 P l a y e r s  

A n e w  memb e r  o f  t h e  f am i l y  E a r e u s  D a d o t t e u s  h a s  b e e n  d i s c o v e r e d , a n d  i t ' s  
a l o t mo r e  a gg r e s s i v e  t h an i t s  r e l a t i ve s ! I f  you l i ke t o  e a t  a n d  run , 
P a c k  Wa r s  i s  f o r  y o u . F i gh t  a f r i e n d  o r  t h e c omp u t e r  i n  a c o n s um i ng ba t t l e 
f o r  y o u r  n e x t  s qu a r e  me a l . H o u r s  o f  raveno u s  run a r e i n  s t o r e f o r  g l u t t o n s  
o f  a l l  a ge s ! 

LOAD I N G  THE PROGRAM : I n s e r t  t h e P a c k  Wa r s  c a s s e t t e  i n t o  t h e  t a p e  d r i v e . 
Dep r e s s  t h e  RE S E T b u t t o n ,  a n d  p r e s s  t h e  " L "  ke y .  R e w i n d  t h e  t a p e  i f  
n e c e s s a ry , t h e n  d e p r e s s  t h e  READ c a s s e t t e  b u t t on t o  l o a d  t he p r o g r am i n t o  
t h e  c omp u t e r .  

GAME OPT I ON S : On c e  P a c k  Wa rs h a s  l o a d e d  i n t o  t h e  c omp u t e r , t h e  s c r e e n  
d i s p l a y s  " GAME TY P E ?  2-PLAY E R , S =S LOW ROBOT , f=FAS T ROBOT " . I f  y o u  w i s h 
to p l a y  a g a i n s t an o t h e r  p l ay e r , t yp e  " 2 "  a n d  p l u g i n  b o t h  c o n t r o l l e r s . 
I f  y o u  want t o  p l a y  a g a i n s t t h e  c omp u t e r , you have t h e  o p t i on o f  f a c i n g 
the S l ow Ro b o t  o r  t h e Fa s t  Ro b o t . Type " S "  f o r  s l ow o r  " F "  f o r  f a s t  a n d  
p l ug i n  t h e  l e f t  c o n t r o l l e r . Wh en y o u ' ve made y o u r  s e l e c t i on ,  t h e  ma z e  
ap p e a r s  o n  t h e  s c r e e n , a n d  t h e  game b e g i n s . 

GAME PLAY : I f  y o u  c h o o s e  t h e  t wo-p l a y e r  o p t i o n , t h e  o b j e c t  i s  t o  d e vo u r  
a l l  y o u r  c o l o r  s qua r e s  i n  t h e  ma ze b e f o re y o u r  o p p on e n t  e a t s  h i s  ( o r  
h e r s ! ) .  E a c h  m a z e  c on s t i t u t e s  one b a t t l e . The P a c k  Wa r i s  ove r a f t e r  a 
t o t a l  o f  f i ve b a t t l e s .  Th e l e f t  p l a y e r  i s  r e d ;  t h e  r i gh t  g r e e n . I t ' s  
imp o s s i b l e  t o  e a t  t h e  wrong c o l o r . You c a n  b l a s t  y o u r  o p p o n e n t  a n d  s en d  
h im o r  h e r  h u r t l ing t h r o ug h  hyp e r s p a c e  i n t o  a n o t h e r  p a r t  o f  t h e ma z e  b y  
p r e s s ing t h e  f i re b u t t on , y o u r  "pho t on gun " . Th i s  f e a t u r e  a d d s  an i n t e r e s t 
ing e l eme n t  o f  s t ra t e gy t o  t h e  game , a s  i t ' s  p o s s i b l e  t o  w i n  t h e  Pack 
Wa r wh i l e  l o s i ng a l l  the i n d i v i dua l b a t t l e s  i f  y o u  are p a r t i c u l a r l y p r o f i 
c i e n t  a t  amb u s h ing y o u r  o p p o n e n t  w i t h  y o u r  p h o t on gun . 

I f  y o u  c h o o s e  t o  p l a y  a g a i n s t  t h e  c omput e r , y o u  h a v e  two o p t i o n s  -- S l ow 
Ro b o t  or Fa s t  Robo t .  The " S. l ow Rob o t "  mov e s  t h e  s ame s p e e d  as you do , 
t h e  " Fa s t  Ro b o t "  i s  j u s t  t h a t --FAS T--and h e  move s a t  t w i c e  y o u r  s p e e d . 
He ' s  n o t  a g o o d  o p p on e n t  f o r  t he e a s i l y f l u s t e r e d .  Y o u r  o b j e c t i v e  in t h e s e  
game s i s  s l i gh t l y d i f f e r e n t  t h an i n  t h e  two-p l a y e r  o p t i on . The i de a  i s  
t o  gobb l e  down a l l  1 60 r e d  s qua r e s  i n  e a ch o f  f iv e  ma z e s  b e f o r e  t h e  Rob o t  
t r a c k s  y o u  d own . A s  y o u  r a c e  a round t h e  m a z e  y o u  l e ave a g r e e n  " t r a i l " .  
Like a g o o d  hunt i n g  d o g , t h e  Ro b o t  s n i f f s  o u t  and f o l l ow s  y o u r  s c en t  when
e v e r  h e  f i n d s  i t . You c a n b e f u d d l e  your p u r s u e r  b y  l e av i ng c r o s s i n g  t r a i l s . 
I f  he c h o o s e s  t h e  wrong t r a i l  h e ' l l d a r t  o f f  i n  t h e  wrong d i r e c t i on--b u t  
n o t  f o r  l o ng . I f  h e  c ho o s e s  t h e  r i ght t r a i l  a n d  f i n d s  y o u , h e ' l l c o n s ume 
you q u i c k l y  and you d i e . Imme d i a t e l y  the n e x t  m a z e  a p p e a r s  o n  t h e  s c r e e n . 
As in t he two-p l a y e r  mode , y o u r  o n l y  d e f e n s e  i s  y o u r  p h o t on gun . 

Copyr i gh t  1 983 , M i c ro V i d e o  C o rpo r a t i on 



GAME S CO R I NG : F o r  e a c h  s q u a r e  y o u  c o n s ume , y o u  s c o r e  1 0  p o i n t s .  I n  t h e  
t wo - p l a y e r v e r s i o n  t h e r e  a r e  1 60 s q a u r e s o f  e a c h  c o l o r  on t h e  s c r e e n . 
Th e r e f o r e , y o u  c a n  s c o r e  a t o t a l  o f  1 6 00 p o i n t s p e r  s c r e e n  o n  s qu a r e  m e a l s  
a l on e ! I n  a d d i t i on , y o u ' l l  e a r n 1 00 p o i n t s  e a ch t i me y o u r  o p p o n e n t  t a k e s 
a p h o t o n i n  t h e  g u t . Wo l f  down a l l your s qu a r e s  f i r s t  in e a c h  b a t t l e  r o u n d , 
and y o u ' l l  s c o r e a n  a d d i t i o n a l 500 p o i n t s .  The Ro b o t  v e r s i o n  i s  s im i l a r  
t o  t h e  t wo -p l a y e r  v e r s i on , e xc e p t  t h a t  on l y  y o u  h a v e  s qua r e s  t o  e a t  a n d  
t h e r e  i s  n o  5 0 0  p o i n t  b o n u s  f o r  e a t i ng a l l  o f  t h em . Wh e n  p l a y i n g  a g a i n s t 
t h e  c omp u t e r , y o u r  s c o r e  i s  d i s p l a y e d  i n  t h e b o t t om c e n t e r  o f  t h e  s c r e e n .  I n  
t h e  t wo - p l a y e r  v e r s i o n , y o u r  runn ing s c o r e  i s  d i s p l a y e d  a t  t h e  b o t t om 
o f  t h e  s� r e e n , n e x t  t o  t h e c o l o r  o f  t h e s q u a r e s  y o u  a r e e a t i n g . I n  t h e  
t wo -p l a y e r  m o d e , t h e  b a t t l e  numb e r  a l s o a p p e a r s  a t  t h e  b o t t om o f  t h e  s c r e e n  
be t we e n t h e  t wo s c o r e s . I f  you a r e  p l a y i n g a g a i n s t  t h e  c omp u t e r , y o u r  
b a t t l e v i c t o r i e s  a r e  s h own o n  t h e l e f t  and t h e Ro b o t ' s  a r e on t h e  r i gh t . 
Th e  p e r s o n w i t h  t h e mo s t  t o t a l  p o i n t s w i n s  t h e " P a c k  Wa r " . 

GAME E N D : Th e game e n d s  a f t e r  f i ve b a t t l e s i n  t h e  t wo -p l a y e r  ve r s i o n . 
Wh e n  you p l a y  a ga i n s t  t h e  c omp u t e r , t h e game e n d s  a f t e r  you o r  t h e c omp u t e r  
w i n  f i v e  b a t t l e s , s o  i t  i s  p o s s i b l e  t o  p l ay u p  t o  n i n e  b a t t l e s i n  o n e  
P a c k  Wa r .  Wh e n  t h e  game e n d s , t h e  p r omp t " S AME GAME ? "  w i l l  a p p e a r .  P r e s s  
"Y" o r  t h e f i r e  b u t t on t o  p l a y  a ga i n , o r  " N "  t o  p l a y a ga i n  wi t h  d i f f e r e n t  
game o p t i o n s . 
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S I LVER DRAGON 

An Ac t ion Fan t a s y  Game f o r  1 P l ay e r  

For  hund r e d s  o f  y e a r s , e verything wa s peac e f u l  i n  t h e  S c a r l e t  Moun t a i ns . 
Unt i l  r e c e n t l y , the 1 0  b e au t i f u l  Syl phs have l i ved a t  the b a s e  o f  the  
moun t a i n s  p ro t e c t e d  by you , the  g l e aming , f i re b r e a t h ing , S i l v e r  Dragon . 
Now a band o f  e v i l  ge n i e s  has  gathered be l l i ge rent c r e a t ur e s  f rom a l l  
over the cont inent t o  invade your moun t a in s . The wh i r lwind gen i e s  and 
de a d l y ma nt icore s want  t o  des t roy you , wh i l e  the  g i a n t  e a g l e s  swwop down 
and c a r ry your  Sylphs  away . I f  you can re scue h e r  in t ime , your S y l ph 
won ' t  mu t a t e with  t he g i a n t  e a g l e  t o  form a h i de o u s  h a rpy , a th i rd c re a t u re 
tha t u s e s  i t s  power to  de s t roy you . 

The cha l l enge i s  c l e a r--u se your sk i l l  to de s t roy the intrude r s , p r o t e c t  
t h e  S y l ph s , a n d  g a i n  t he exp e r ience nece s s a ry t o  r e a c h  the  e xu l t e d  p o s i t ion 
o f  "Hi gh Leve l "  S i l v e r  D ragon . 

LOADING THE PROGRAM : I n s e r t  the p ro gram c a s s e t t e  i n t o  t h e  t ap e  d r ive . 
Dep r e s s  the RESET b ut t on , then p re s s  the "L" key . Rewind the  t ap e  i f  n e c e s 
s a r y , t h e n  dep r e s s  the READ c a s s e t t e  button t o  l o a d  the  p rogram i n t o  the  
comp u t e r ' s memory . P l ug in the left  ent e r t a inment c o n t ro l l e r . 

GAME OPTIONS : When the p rogram has  l oaded the c omp u t e r  a s k s  y o u  t o  s e l e c t  
an  e xp e r i ence l ev e l wi th the p romp t : 

CHOOSE LEVEL 

NOVI CE 
INTERMEDIATE 
EXPERT 

Pre s s  "N " f o r  novice , " I "  f o r  int e rme d i a t e , o r  "E"  f o r  e xp e r t . Next y ou ' l l 
s e e  the  p romp t "HOW MANY GENIES 0-5 ) ? " .  Pre s s  a nume r i c a l  key b e twee n  
o n e  and f iv e  i n d i c a t ing the  numb e r  o f  wh i r lwind gen i e s  t h a t  y o u  wi s h  t o  
be in  the f i r s t  a t t a c k  wave . In novice p l a y , one g i an t  e a g l e  and one man t i
c o r e  accomp any each g e n i e  a t  the be ginning o f  an a t t ack wave . Two e ag l e s  
and one mant i c o r e  j o in each genie  i n  interme d i a t e  p l ay . I n  e xp e r t  p l ay , 
two e a g l e s  and two man t icore s are a l l i ed  wi th each g e n i e . 

GAME PLAY : Af t e r  you have s e l e c t e d  the game op t i on s , t he game s c reen  
wi l l  appe a r , wi th moun t a in r i dge s in the b ackground .  The S i lver  Dragon 
b e g i n s  a t  the  b o t t om c e n t e r  o f  the s c reen . S y lphs  a l s o move a l on g  the 
b a s e  of the  moun t a in s . The f i r s t  mon s t e r a t t ack b e g i n s  imme d i at e l y . The 
va r i o u s  game c r e a t u r e s  and the i r  charac t e r i s t i c s  a r e  a s  f o l l ows : 

Co l o r  Key 

0 • 
wh i t e  red  y e l l ow 
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FRI E NDLY CREATUR E S  

T H E  S I LVER DRAGON : T h e  D r a g o n ' s  moveme n t s  
c o r r e s p on d  t o  t h e d i r e c t i o n  y o u  move t h e  
j o y s t i ck . You move i t  u p  a n d  down i n  t h e  
c e n t e r  o f  t h e  s c r e e n wh e n  y o u  p u s h  t h e  j o y 
s t i c k  l e v e r  f o rwa r d  o r  p u l l  i t  b a c kwa r d . 
You can change f l i gh t  d i r e c t i o n , s h o wn b y  
moun t a i n s  s c r o l l ing a c r o s s  t h e  s c r e e n , b y  
mov i n g  t h e  j o y s t i c k  l e v e r  l e f t  o r  r i gh t . 
�fu en you p r e s s  t h e  f i r e b u t t on ,  t h e  dragon 
sho o t s  a f i r e b a l l .  I t  w i l l  s h o o t  t h em c o n t in-The S i l ve r  D r a g o n  
uo u s l y i f  you ho l d  down t h e  b u t t o n .  T h e  f i r e 

b a l l  f o l l ows a d i r e c t  h o r i z o n t a l  p a t h  i n  t h e  d i r e c t i on o f  t h e dragon ' s  
f l i gh t . I f  y o u r  f i r e b a l l  h i t s  a mons t e r , t h e  c r e a t u r e  i s  d e s t r o y e d , you 
e a rn b o n u s  p o i n t s , and the game p a ce incr e a s e s  s l i g h t l y . The d r a gon c a n 
a l s o d e s t r o y  a l l  mo n s t e r s , e x c e p t  t h e  harpy , by c o l l i d i ng w i t h  t h em . How
e v e r ,  t h i s  s t r a t e g y  i s  h i g h l y  inadvi s a b l e , s i nc e t h e  d r a g o n  i s  a l s o d e s 
t r o y e d . Y o u  b e g i n  t h e  game w i t h  four r e g enera t i ng p o t i o n s -- e a c h  t ime y o u  
a r e d e s t r o ye d ,  y o u  u s e  one o f  t hem . The b o t t l e s  o f  p o t i on rema i n i n g  a r e  
d i s p l ay e d  in t he l owe r r i ght c o rn e r  o f  t he s c r e e n . F o r  e ac h  e xp e r i e n c e  
l ev e l y o u  r e a c h , y o u  a r e  awa r d e d  o n e  mo re b o t t l e  o f  p o t i o n . ( Y o u  may 
a c t ua l l y p o s s e s s  mo r e  p o t i on s  t ha n  are d i s p l ay e d  o n  the s c r e e n . ) E a c h  
t ime t h e  d r a gon i s  r e gene r a t e d , i t  r e a p p e a r s  a t  i t s  o r i g i n a l s t a r t ing 
p o i n t -- t h e  b o t t om c e n t e r  of t h e  s c r e e n . 

S y l p h 

G en i e  

S YLPHS : The s e  a re b e au t i f u l  c r e a t u re s , s im i l a r  t o  nymp h s .  
The y  move a l on g  t h e  b a s e  o f  t h e  moun t a in s  a t  r e gu l a r  i n t e r
va l s . A s  y o u  r e a c h  e a c h  new e xp e r i e n c e  l eve l , a l l  m i s s i n g  
S y l p h s  a re r e g e ne r a t e d . I f  a l l  10 a r e  c a r r i e d  a w a y  o r  d e s 
t ro ye d , t h e  moun t a i n s  s t op s c ro l l ing a n d  g r a du a l ly d i s ap p e a r , 
a n d  t h e  g ame p a c e  i n c re a s e s  s ub s t an t i a l l y  a s  p u n i s hment 
for y o u r  n e g l i g e nc e . Th e G i a nt E a g l e s  are t he S y l ph s ' o n l y  
d i r e c t  e n e m i e s .  Th ey c an mu t a t e  w i t h  t h e  S y l p h s  i n t o  h i d e o u s  
h a rp i e s , wh o t he n  b e c ome enemi e s  o f  t he S i l v e r  D r a go n . 

BELLIGERENT CREATURES 

GEN I E S : E a c h  g en i e  a pp e a r s  a s  a wh i r l w i n d . G en i e s  
a r �  t h e  sma l l e s t  and f a s t e s t  t a r ge t s  o n  t h e  s c r e e n . 
G e n i e s  a l s o h ave t he p ower t o  b e c om e  i n v i s i b l e  f o r  
s h o r t  p e r i o d s o f  t ime ; t h e y  u s e  t h i s  p owe r t o  f l a sh 
o n  and o f f , making t h em mo re e l u s ive t a r ge t s . 
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G i a n t  E a g l e  

G i a n t  E a g l e  c a r r y ing 
Sy l ph 

H a r p y  

G I AN T  E AGLE : T h e  e a g l e s  h a v e  t h e  p owe r t o  a b d u c t 
t h e  S y l p h s  and mu t a t e  w i t h  t hem t o  f o rm h i d e o u s  
h a rp i e s . Each e a g l e  f l i e s  h o r i z o n t a l l y a c r o s s  t h e  
s c r e e n , t h e n  d i v e s  wh e n  i t  s p o t s  a S y l ph . Wh e n  i t  
r e a c h e s  t h e  S y l p h , i t  p i c k s  h e r  u p  a n d  f l i e s  s l ow l y  
upwa r d . They w i l l  mu t a t e  i n t o  a h a r p y  o n l y  i f  y o u  
a l l ow t hem t o  r e a c h  t h e  t o p o f  t he s c r e e n . 

I f  you m i s t a ken l y  h i t  a S y l p h  w i t h  a f i r e b a l l  wh i l e  
i t  i s  b e ing c a r r i e d  awa y , i t  w i l l  b e  d e s t r o y e d  a n d  
t h e  e a g l e  w i l l  r ema i n  i n t a c t . O n  t h e  o t h e r  h a n d , 
i f  y o u  h i t  the e a g l e  wh i l e i t  i s  c a rry i n g  a s y l p h , 
i t  w i l l  b e  de s t r oyed a n d  t h e  unc on s c i o u s  S y l p h w i l l  
f a l l  t o  t h e  e a r t h . I f  t h e  S y l p h  h i t s  t h e  g r o u n d  
s h e  wi l l  d i e  on imp a c t .  Howe v e r , y o u  c an e a rn hun
d r e d s  of b o n u s  p o i n t s by c a t c h i n g  her i n  m i d-a i r  
w i t h  t h e  D r a gon ' s  c l aws and r e t u r n i n g  h e r  g e n t l y 
t o  t h e  g r o und . The d r a g o n  c a n  c a r ry more t h an o n e  
S y l p h , b u t  h e  h a s  t o  s e t  e a c h  down s ep a r a t e l y . D e a t h  
o f  t h e  d ra g on r e s u l t s  i n  t he d e s t ru c t i on o f  a l l  
s y l p h s  i n  i t s  c l aws . 

HARPY : The h a r p y  i s  a d e s p i c a b l e  c r e a t u r e , 
wi t h  t h e  l owe t · b o d y  a n d  w i n g s  o f  an E a g l e , a n d  
t h e  u p p e r  t o r s o  a n d  h e a d  o f  a woma n . F o rme d 
by t h e  mu t a t i o n  o f  an e a g l e  a n d  a S y l p h , a h a rpy 
a pp e a r s  as a s o l i d red o b j e c t  o n  the s c r e e n . 
I t  h a s  a powe r f u l  "ma gne t i c "  p e r s on a l i t y-- i f  
t h e  d r a gon c ome s w i t h in h a l f  t he b o dy l en g t h  
o f  t h e  h a rp y , i t  w i l l  f a l l p r e y  t o  t h e  m a gn e t i c  
f i e l d  and b e  d e s t r o y e d .  

MANTI CORE : The m an t i c o r e  h a s  t h e  b o dy o f  a 
l i on , t h e  w i n g s  o f  a b a t , a n d  t he f a c e  o f  a 
man . He h a s  dea d l y  s p i k e s  a t  t he e n d  o f  h i s  
t a i l  and c a n  t h r ow t he m  i n  any d i re c t i o n .  S h o r t  
be e p s  s i gna l t h e  r e l e a s e  o f  a s p ike , wh i c h  
a p p e � r s  a s  a s o l i d  wh i t e  o b j e c t . I t  i s  w i s e  
t o  avo i d  b e i n g  c a ugh t d i r e c t ly i n  f r o n t  o f  t h i s  

Man t i c o r e  e nemy-- a lways a t t ac k  f ro m  b e l ow t h e  l ev e l o f  
i t s  r a i s e d  t a i l  o r  f rom t h e  r e a r . Mo s t  o f  t h e  

t ime t h e  m an t i c o r e  h u r l s  i t s  t a i l  s p ike s i n  t h e  d i r e c t i o n  o f  i t s  f l i g h t . 

SCORING : Y o u r  c u r r e n t  s c o r e  and e xp e r i en c e  l ev e l  a r e  d i s p l ay e d  i n  t he 
l owe r l e f t  c o rn e r  o f  t h e  s c r e e n . You e a rn 300 p o i n t s f o r  e a c h  c r e a t ur e  
t h a t i s  d e s t ro ye d ,  whe t h e r  b y  y o u r  f i re b a l l , a man t i c o r e ' s  t a i l  s p i k e , 
or a c o l l i s i o n . Y o u  s c o r e  7 00 p o i n t s  f o r  c a t ch in g  a f a l l in g  S y l p h , a n d  
an a d d i t i on a l 7 0 0  p o i n t s f o r  r e t urning h e r  s a f e l y t o  t h e  g r o un d . 
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You mo v e  up i n  l e v · : l s  by r e a c h i n g  c e r t a i n  s c o r e s . I n  nov i c e  p l a y  y o u  
inc r e a s e  a l e ve l e v e ry 1 0 , 000 p o i n t s .  I n  i n t e rme d i a t e  p l ay y o u  rea c h  t h e  
s e c o n d  l e v e l 3 t  1 0 , 000 p o i n t s  a n d  i nc r e a s e  a n o t h e r  l e v e l w i t h  every s ub 
s e q u e n t  2 0 , 00 J  p o i n t s . I n  e xp e r t  p l ay y o u  a l s o  r e a c h  t h e  s e c o n d  l e v e l 
a t  1 0 , 000 p o i : t s , b u t  h a v e  t o  s c o r e  3 0 , 000 p o i n t s  t o  move up l e ve l s  f r o m  
t h a t  p o in t . 

Inc r e a s e  i n  l e ve l s , a d d e d  p o t i o n s , and m i s s i n g  S y l p h s  a re awa r d e d  on l y  
d u r i n g  r e g e n e ra t ion o f  t h e  dra gon o r  a t  t h e  b e g i nn i n g  o f  a n ew m o n s t e r  
wave , n o t d u r in g  a c t u a l g ame p l ay .  

GAME END : Th e game e n d s  wh en t h e  Drag on i s  de s t r o y e d  a n d  h a s  no reg e n e r a t i o n  
p o t i o n s  l e f t . Yo u ' l l  s e e the  p r omp t " ENTER I N I TI ALS , H I GH LEVEL : XXX " . 
1yp e i n  t h r e e  i n i t i a l s . Yo u ' l l  t h e n  s e e  y o u r  c u r r e n t  l e ve l w i t h  t h e  s c o r e 
o f  y o u r  mo s t  r e c e n t  game , and y o u r  h i ghe s t  l e ve l r e a c h e d  w i t h  t h e  s c o r e . 
At t h e  bo t t om o f  t h e  s c r e e n  yo u ' l l s e e  t h e  qu e s t i o n  " PLAY AGA I N ( Y / N ) ? "  . 

. P r e s s  t h e  f i r e b u t t o n  o r  "Y" f o r  y e s , o r  " N "  f o r  no . I f  y o u  i n d i c a t e  " y e s "  
y o u r  c u r r e n t  l e ve l o f  e xp e r t i s e and t he numb e r  o f  g e n i e s  y o u  p r e v i ou s l y  
c h o s e  a r e  d i s p l a y e d  w i t h  t h e  p r omp t " KE E P  ( Y / N ) ? " .  P r e s s  " Y "  o r  the f i re 
b u t t o n t o  b e g i n  a n o t h e r  game . P r e s s  " N "  t o  r e s p e c i f y t h e  g ame o p t i o n s , 
b e g i nn i ng w i t h  y o u r  e x p e r i e nc e l e ve l . 

·. 
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