
































Error messages and condition 
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that variou s 
done. Line s 

is valid an d 

An essential part of adventure games is 
events depend on what the player has already 
700-999 check for whether the player ' s i nput 
whether certain conditions have been met. 

It is here that ve will start ass i gning a value to ·the 
string called mS. Remember in the feedback section that mS 
(for " message string " ) was printed out to tell the playe r 
what was happening. 

First, line 700 checks to see if tvo words were used . 
If there was no second vord that exists in the vocabulary , 
line 700 sets mS to "That's silly." Remember t hat we wil l 
have plenty of chances to change m$ before ve report back to 
the player. Thus, if the player enters a single letter , 
such as N, to go north, line 700 will set m$ to "That ' s si l ­
ly" even though the input was valid . Later ve vill overr i d e 
this with a nev version of mS. 

Line 730 checks several things. If there is no verb or 
the first vord in the input is not in the ve r b vocabulary or 
if the second vord in the input (ob) is in the verb list, mS 
says "You can't (whatever the player input). " 

Line 740 checks if the player is carrying the named ob­
ject. This mS message vill be replaced later in most cases . 

825 - 860 are one condition check from Bomb Squa d 
and are included here as an example of the kinds o f thin gs 

put in this part of the program. Bomb Squad is a 
time-limited game, sot (for time) is incremented each mov e 

player makes. As soon as t1 (for t i mel1) is passed, t he 
first bomb explodes, vith GOSUB 5100. S i milarly for t2 an d 

Bomb Squad, the third is a killer, so the ro u­
tine at 5300 ends the game. This kind of condition check 
permits a lot of interesting variation. For example in 

Squad , there are actions the player can take that 
time to be wasted (you ' ll have to figure out how yourself) . 
The passage of t i me can be simply marked by adding some num ­
ber to the variable t . 

You will need lines 900 - 999 . The parser has given you 
the number of the right verb_, and in a moment you vi 11 ven t 
to branch to the routine that handles the activity called 
for by that verb. We have lots of verbs available, in orde r 
to make the game more interesting, but many of the verbs 
have roughly the same meaning and vill call for the same 
verb action routines. In other words, the player might ven t 
to "search" or "examine " or "inspect" or " explore " etc. I f 
the game permits only one of these wo r ds, it can be ver y 
frustrating to the player vho has to make many guesses t o 
get exactly the one vord used by the author. Adventure Cre ­

permits many such words to be U9ed, but· the par9er will 
give each of these words a different value (in the variable 
vb). We need to see that all of these similar words have th e 
!lame value for getting to the right verb action routine . 
Thus, for example , in the verb vocabulary, the words 1 i ke 
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"search" are verbs numbered 19 - 24. If the input verb was 
one of these. line 920 will set vj (for verb jump number) to 
6. You will soon see that verb action routine 16 deals with 
all "searching" verbs. You can apply same pr!nicple 
each of the lines that sets a value for VJ . To figure this 
out , you will have to keep referring to the vocabulary data 
list in lines 9115 - 9370. 

t£1.i.2n routjne5 

In many ways, this section is the heart of the adven­
ture game. The player's verb input tells vhat. is to be 
done. Each verb lor similar group of verbs) has its own set 
of permitted actions. 

Line 2000 returns with no action if no verb was found-­
- m$ will say "You can't (whatever the player input) " . 

Line 2005 is a condition check from Bomb Squad. This 
condition check had to be put here because it is one that 
permits only two actlons- - dropping something or 
what one is carrying. If the player got weakened in the 
game his or her carrying capacity (tl for "total load" in 
Bomb

1
Squadl wa5 reduced . Thus, in order to continue , it may 

be necessary to drop something. The must 
permit the player to get to the verb action routines in or ­
der to drop something, but line 2005 permits only verb ac ­
tion routine 2(car r ying?) or 11 (drop,throw , dump,release, or 
leave) . We have gone i nto detail on this line as an 
of the k i nd of condition checks you will want to develop in 
your own games. 

1.2 rout i nes. 
Lines 2010 and 2030 use vj to jump to the appropriate 

verb action routine. Note how we have numbered the lines 
here. The firs t verb ("help") is at 2100, the second 
("carrying?") is a t 2200 etc . This permits you to find your 
way arpund your program more easily . A hundred line numbers 
are plenty for each verb routine, !nd rour program will be 
much more readable and easy to modify if you use some ra­
tiona l line numbering system. 

• il!1.t 2 1 0 0 - !!tlI! . 
If you're hard hearted , you may want to leave out this 

routine . The player can ask for help and have the entire 
vocabulary listed on the screen . This mi ght be 
cheating, since seeing the vocabulary gives huge 
h1nts on solutions t o problems . For example, in Bomb Squad, 
seeing the verb "blackmail" practically gives away one solu-
tion . 
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Line 2110 skips through all the data statements until 
it finds the first vocabulary word. Then line 2120 reads the 
vocabulary until it finds "zz", at vhich point it quits. 
The variables vc (for word count) and hp (for help) keep 
track to be sure only 4 vords per line and 16 lines per 
screenful are printed, so the screen vill be readable. 

Line 2200- Carrying?. 
Line 2210 skips through the data statements to the last 

verb. Then line 2220 checks the c( I array to see if each 
"gettable" item is . being carried. If it is, the object name 
is printed. 

Line 2300- Go. 
------;;tlc~m;;i°t routine is so important, it is practically 

a small program in its own right. First, we must determine 
~he direction the player vants to go. If the player input 
Just N, S, W, or E, line 2300 vill set variable d (for di·­
rection) to 1, 2, 3, or 4 by subtracting 3 from the verb 
number vb. These letters arc items 4-7 in the verb list. 

Nov you vill see vhy the vords "north", "south", 
"vest", and "east" are included in the vocabulary as "ob­
jects" or nouns. We permit the player to say things like "go 
so~th" o: "cravl east". Thus, the verb will be "go" and the 
ob1ect v1ll be one of the directions. In this case, lines 
2303-2312 will set d correctly. 

Following the setting of d, you should include some 
condition checks relating to player movement. Line 2344 is 
one such check included from Bomb Squad as an example. (If 
you want more examples, list out Bomb Squad.) In this exam ­
ple, the player is at the front door and has not yet "disa ­
bled" the guard, whic~ the.program knows because the "flag" 
for the guard (f(45)) is still zero. If the player tries to 
90 north (d:1) or cast (d•4) under these circumstances, mS 
iss~t to The guard won't letyoupass", and nothing is 
permitted to happen because the RETURN, terminates the verb 
action. 

Lines 2370-2388 check to make sure the player isn't 
trying to valk through a vall. Remember that the route ar­
ray rS( ) contains the permitted directions of movement for 
eac~ location. We are going to use "flag" 19 (f(19)) tempo ­
rarily here because we von't ever need it to keep track of 
evcnts--vhy?, because "object" 119· is really a direction 
name. The FOR NEXT loop in lines 2372 take each letter from 
:s<.> !or t~e current location. For example, if the player 
ls in room 112, and room t12 has only doors at north and 
south, then.rS(12) vi~l be "NS": If the player is trying to 
go n~rth, line 2376 v1ll determine that da1 and N is permit­
ted in :oom 1~2; f(19) vill be set to 1. However, if the 
p~aycr !s trr1ng to go cast, d vill equal 4 and line 2382 
vill fail, since the letter Eis not in rS(12). Thus, f(19) 

·" 

) 1 

· 11 not get set to 1. If this is the case, f(19) will . still 
.., 1 . "C ' h t I. be zero, and line 2386 v1ll set ms to an t go t a war ... 

How return to lines 2376-2362. When the If cond1t1on 

5ucceeds, the room number gct5 changed . Now you ~an see why 
the "vorld" of your adventure game is laid out in a squa~e 
grid. When the player moves north, the new room number IS 
exactly 6 less than the old one (assuming you're using a 6x6 
grid, as in Bomb Squad). Hoving south adds six to the room 
number, east adds one, and west subtracts one . 

~ 2400 - !kl· 
The--;;-g;t• verbs are another essential verb routine. 

The player must acquire and discard i tems to 5olve problems . 
If the player says something like "steal guard" and you 

have not included the guard as a •gettable" ob1ect, line 
2400 will prevent the action. Line 242~ checks if the player 
is in the 5ame room as the ob]ect. Line 2430 checks if the 
object i5 vi5ible -- if the object's flag is set to 1 it is 
likely hidden or invisible, if magic is at work. If the 
player is already carrying the object, line 2440 takes care 
of things. 

Line 2452 is usually necessary to force the player to 
use strategies . If there is no limit to the objects that 
can be carried, the player will simply pick up everything. 
llere variables tc (for total carried) and tl (for total 
load) keep track of thing,. If the load is at . maximum, ~he 
action is prevented by RETURHing the player ~ithout taking 
action. In this example, tl may change depending on whether 
the player has been weakened in _previous _game action. Bomb 
Squad starts vith tl set at 4 items maximum to be carr1e~. 
This• gives some flexibility but also requires careful deci ­
sion making, since the player isn't sure what circumstances 
will be encountered. 

Line 2460 checks all the required conditions and then 
grants the player the item being sought. . . 

Line 2470 is specific to Bomb Squad, but it is included 
here because it illustrates the solution to a common prob­
lem The verb "take" is included as one of the "get" verbs, 
but.in Bomb Squad, it can also be sensibly u5ed in "take 
pictures" . This line gets a:ound the proble~ . . Your problem 
is going to be that you vill hav~ to anticipate . how ro~r 
players might use different vords in vay~ you don t antici ­
pate. Probably your best 5trategy here 15 to play your ovn 
game many times, putting yourself _ in others's shoes. Then 
have some friends play the game vh1le you take notes on such 
problems. 

~ 2500-- Open. 
A common adventure verb, open is used in many vays de ­

pendent on your pa rt icular story line. Lines 2500 - 2590 dem­
onstrate 5everal condition checks, to see if the player has 



32 

the necessary tools (or magic spells or keys or whatever) to 
open the door. Line 2530 is included to illustrate a new 
technique. In this instance, the only permitted directions 
of movement in room 130, were N and W. However, after the 
player unlocks a door, south is also permitted, so rS(30) , 
which holds the permitted routes for room 130 is changed 
from "NW " to "NSW". 

Line 2600 - - Examine. 
Another very useful set of verbs are the search/examine 

ones. Line 2600 checks if the player is in the same room as 
the object and sets mS to "Nothing special -- just a (whatever 
the object is) ", Of course, if it is something spec i al , we 
will soon change mS to something else. For example, line 
2630 determines that the player said , "examine garbage " , so 
mS • "That's disgusting! •. (Try to catch the player off guard 
and be amusing sometimes.) Line 2640 illustrates what hap­
pens if something hidden is discovered . The player has 
said, "search grass" and discovers a crowbar. Thus f(2) -­
the crowbar " flag" -- is set to zero, since it is now visi ­
ble--that is, "normal ". 

Lines 2700 - 3000. 
These verbs (read, decode, defuse, unlock/pry) are 

fairly specific to the Bomb Squad game. You may be using 
other verbs here. The sample lines provided are fairly easy 
to figure out. 

Line 3100-- leave. 
Verbs like " leave " and "drop" are essential, if you 

have used "get" verbs and limit the amount the player can 
carry. 

Lines 3200 - 3400. 
Hore specific verbs (light, extinguish, fight). One in ­

ter~sting point here is that the verb "unlight" is ungram ­
matical but commonly accepted in adventure games since we 
don't have a common verb that means turn off the iight. How ­
ever, you and we are erudite gamers and prefer to use accu­
rate - even if esoteric --vords, like "extinguish". Impressed? 
Another poi~t is that this action is absolutely useless to 
the player in Bomb Squad. However, useless actions and use ­
less objects must be scattered through the game to force the 
player to think through what really matters . 

Line ill!t:..= ~. 
Al~hough this verb is absolutely essential, try to use 

it sparingly. Adventure games sometimes get simplistic and 

,.,. 
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boring by making the player say th i ngs l i ke . : use keys " and 
not permitting " unlock door". The mo~e spec1f1c language i s 
more interesting . However , some things do not lend them ­
selves easily to one - verb commands. for examp l e, you might 
have to say "use crowbar " , since we ~on't have a . good crow ­
bar verb. Bomb Squad gets around this at one point by per ­
mitting " pry door " if the player has the crowbar . 

~ 3600 - 4100. 
Some lines from Bomb Squad are i ncluded for 

verbs to illustrate the verbs - - move, drink , break, 
feed, blackmail / bribe, and show . 

these 
talk , 

k.in.£ 4600 -- SAVE . 
• The SAVE c~nd is not essential , but better games in ­
clude it, and it greatly adds to the player's pleasure. 
Some people a c tually have to work for a living, and it can 
be pretty frustrating to have defeated the Lord of Darkness, 
cross the Mystic Threshhold, prepare to decode the magic 
code and have the boss call to find out why you're late 
again . A game in progress can be SAVEd to be complet~d l~t ­
er . It is also smart to SAVE a game as you are pl~y1ng it. 
Then i f you get killed or are in a hopeless situation (per ­
haps you can no longer carry anything), you can quit, R~N 
the game again, and reLOAD the game as you were when you did 
the last SAVE . 

This and the " load" routine illustrate the general pro-
cedures for interacting with tape or.disk drives ~ith ~he 
ADAH . Line 46 10 opens the file. In this case, the file will 
be named " bombgame", but you will want to use some other 
name . If you wan t to permit the player to SAVE . the game un ­
de r many different names, i nclude an INPUT line somewhere 
that perm i ts t he player to ass i gn a name (up to 10 charac ­
ters long ) to the variable f $ (for file string: although rou 
can use any var i able name, or course). In this case, line 
4610 would be exactly as follows. 

4610 print chr$(4 l ;"open " ;f$;",dr;dr$ . . 
This creates the equivalent of the current line . 4610 with a 
different file name . Remember that dr$ determines whether 
you wi ll be saving to tape or disk. I~ line 5?, we set 
dr$•1. This is for tape. If you want a disk version of your 
game, set dr$ t o 5 in line 50 . . 

Line 4620 prepares BASIC to write to t~e file. Lin~s 
4630 use PRINT statements to write all the 1mportan~ vari­
ables . In this ci rcumstance, the PRINT . com~and writes to 
tape or disk because of the PRINT chr$(4 ) in line 4620. 

Note that l i ne 4695 terminates the SAVE and has the 
same general format as the open i ng line : 4610 . I f you per -
mit f$ for d i fferent file names, make line 4695; 

4695 prin t c hr$(4 );"close ";f$;" , d";dr$ 
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Line 4700-- LOAD. 
When the player inputs simply the verb "load", the pro­

gram looks for a file named "bombgame" or whatever you 
change this to for your own games. 

Note that this routine is exactly like the SAVE rou­
tine, except we say "read" instead of "write", and INPUT 
rather than PRINT. It is essential that the variables be 
INPUT in exactly the same order as they were SAVEd or, of 
course, they will have the wrong values. If you use f$ for 
the file name, make Line 4710 just like 4610 and line 4795 
just like 4695. (Notice how we are using parallel line num­
bering to make the program easier to understand and modify.) 

GRAPHICS 

Lines 6000-7799 have been reserved for graphics rou­
tines. Graphics routines in BASIC take up quite a bit of 
memory, but they are really worth it. Using visual clues in 
pictures adds a lot to adventure games. The ADAH has some 
pretty spectacular graphics capabilities, but BASIC makes 
them hard to use. Once you understand these sections on 
graphics, you should be able to draw high resolution pic­
tures and use up to 32 sprites--but more on this later. 

Using HPLOT 12.!. "building blocks" 

Your general strategy is going to be to draw line draw­
ings using small subroutines as "building blocks", place 
sprites around your picture, and then animate the sprites. 

Examples of "building blocks" can be found in lines 
6000-6055. Lines 6000 and 6010 draw the interior lines of a 
room in "3D" perspective. These two lines assume that some­
where else in the program you have gotten into high resolu­
tion mode (with lines of text at the bottom of the picture) 
with a HGR command and have set HCOLOR to some value. Then 
you use GOSUB 6000 to draw the room walls. To portray dif­
ferent rooms, just use different HCOLOR's. 

Line 6030 is a similar routine that draws a 4-pane win­
dow in whatever HCOLOR was set last. The upper left-hand 
corner of the window will be at coordinates x and y. X and y 
must be set before this line is called with a GOSUB. x is 
the horizontal value and Y is the vertical value. This per­
mits you to draw windows anywhere on the screen and to 
"stack" these windows on top of each other for big windows. 

Dy the way, let us save you some frustration--or at 
least prepare you for it. The command HPLOT 100,50 to 150,50 
should always draw a straight horizontal line. Sometimes, 
for reasons best known to the writers of smartBASIC, there 
is a jog in the line, so you have to use something like 

0 

.c 
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fe 
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10 
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HPLOT 100,50 to 150,49 to get a straight line. The 
subroutines included in Adventure Creator are adjusted for 
this, but you will probably run into the problem when you 

'make your own "building blocks". 
Line 6040 draws a door ot the bock of the room drown by 

line 6000. 
Line 6050 - 6055 draws a side window, in perspective, on 

the right hand wall of the room drown by line 6000. As with 
the rectangular window, you need to set x and y coordinates 
before calling this subroutine. 

Plotting yQY.I. drpwjngs. 
In order to use HPLOT to draw pictures it is essential 

to prepare graph paper marked from 0 to 255 along the h~ri­
zontol axis and O (ot the top) to 159 along the vert17al 
axis. Drow in the major lines of your scene and determine 
the points for starting and ending your HPLOT commands. 

prowjng 1.llt ~ 

The more "building blocks" you have, the easier it is 
to draw o scene, but there will usually be unique ports to 
be drawn for each scene. Bomb Squad and The Visitor both 
use graphics to illustrate four scenes. One of the scenes-­
the view of the front of the embossy--will be onolyzed here 
as on example. If you wont more examples, of course, you 
con list the sections from 6000-7799 in each of the other 
programs. · h 

Line 6200 sets BASIC to the llGR mode, which is hig 
resolution graphics, with room reserved ot the bottom of the 
screen for lines of text. For our purposes, this is the 
best mode, so we can ask the player for input while the pic ­
ture is still on the screen. 

Line 6203 - 6205 sets HCOLOR and x and y and draws win­
dows by GOSUD 6030. Lines 6210 - 6230 use HPLOT's to draw in 
building outlines , driveways, and a garage . 

Uing sprites 

How comes one of the most i~teresting (and probably 
most complicated) parts. But hang 1n there, sprites will be 
worth understanding. . 

One of the most powerful graphic too~s o~ the.ADAH is 
the J2 sprite capability ovoilobl~. A sprite 1s.o h~gh ~es­
olution figure that can be BxB bits or 16x16 bits i~ si~e. 
Each bit is one dot on the screen, and remember that 1n high 
resolution there are 256 dots horizontally and 159 dots 
vertically'. so a 16x16 sprite will occupy about 10\ of the 
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picture from bottom to top. We find th11t 11 hum11 n figure 
should thus be m11de up of two 16x16 sprites (one on top of 
the other) to be pr?portional to an interesting picture on 
the screen. The sprites c11n 11lso be in 11 m11gnif ied mode so 
th11t 11n BxB becomes 16x16 11nd the 16x16 sprite bec~mes 
32x3~. The problem with the magnified mode is th11t the res ­
olution looks much cruder--th11t is, e11ch dot now looks lik 
11 sm11ll squ11re, so the pictures don't h11ve 11s profession 11 1 : 
look. 

. For now, don't worry 11bout how to m11ke 11 sprite 11 11 r -
ticul11r sh11pe; we will de11l with th11t 111 ter. Just un~er ­
s~11nd how they look on the screen. E11ch sprite is 11 sm11 11 
p~cture th11t c~n be instantly moved 11nywhere on the screen 
simply by setting two numbers, which will be the coordin 11 tes 
of.the . upper left h11nd corner of the sprite. In 11ddition to 
being.inst~n~ly move11ble, e11ch sprite h11s 11 cert 11 in priority 
of being vis~ble. The sprites are numbered from 0- 31 d 
the lower the number, the higher the priority of being'vi!7-
ble. Thus, if sprite 1 and sprite 7 are moved to the same 
pl11ce on the scre~n, sprite 7 v~ll be hidden "behind" sprite 
1. Ev~n better, if part of sprite 1 is not colored in, that 
p11~t will seem tr11nsp11rent, and we will be 11 ble to c 11 tch 
glimpses of sprite 7 behind it, through the transp11 rent 
~ar~s of sprit~ 1. These ch11r11cteristics permit very complex 

3D effects without complex programming. 
. A~y on~ sprite can be only one color, but these ch11rac ­

teristics give us w11ys to make multicolored objects on the 
~creen. An ex11mple is the vom11n who 11ppears 11nd dis11 ppears 
in the.gu11rd house in Bomb Squ11d (11nd is included 11 s an ex -
11mple in ~dventure ~reator). She h11s peach - colored skin and 
yellov h11ir. She is made up of two sprites, one yellov 11 nd 
one peach. She is dravn so th11t the "skin" sprite ls trans ­
parent where her h11ir goes and the h11ir sprite is transpar­
ent where the skin goes. Actu11lly, both sprites 11re trans ­
~11re~t .around the edges too, so you can see the guard 

behind ~er. ?bvio~sly, this me11ns that the guard is made 
up of sprites with higher numbers th11n the sprites th11t make 
~~k~~~ w~m~~·i .When 

1
she m?ves, we simply move both the 

an 11 r spr tes s1mult11neously. If you vant to 
~et cu~e • . you c?uld dr11w her 11s bald in sprite 14 and draw 
er hair in sp~1te 13. Then as long 11s both sprites move 

to9ether, sh~ wil~ ~11ve her h11ir, bec11use sprite 13 h11 s pri ­
~~~~ydfor be1~g visible, and her b11ld head would be hidden 
her ~w · t~e h11 ir. Then if you move only the "h11ir" sprite, 

ig would come off. Then you could ch11nge her skin 
ct?lor, as she flushes with emb11rr11ssment. Let your im11 gin11 -

ion run. 
You probably von't run into this, b t 1 t i c~n be on 11ny one line of the screen u on 1 spr tes 

d1s11strous occurs, but if mor• than • llt a time. Nothing t · 1 ·~ .. sprites h11ve the same 
ver ~cll coordinate, parts of some of them will f11de in un­
predic11t11ble w11ys. 
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Learning how to create sprite shapes will not be easy, 
unless you already understand things like hexadecimal num­
bers and the bit patterns used by computers. We will try to 
make the necessary information understandable. 

Start with a grid on paper that corresponds to the size 
of sprite you want. We much prefer the 16xl6 sprites with ­
out double - size magnification. They do consume a lot of 
memory, but they are also of a more useful size on the 
screen than the BxB sprites, and they look better than the 
magn i fied sprites. Our ex11mple is of a 16x16 sprite, but 
the same principles will apply to BxB if you prefer them. 

The 16x16 grid in the following figure shows how we 
created the two sprites for the voman. first sketch in the 
ports, in this case the skin and hair, lightly. The squares 
of the grid ' containing hair we filled in with the letter H. 
(Actually, we did the original picture with colored pencils, 
which mode it easier to visualize.I The sk i n squares are 
marked s. Since the woman is to appear only in the top of 
the guard house, we wil1 need only the top part of her pic­
ture --otherwise we would hove needed another two sprites 
(for skin and clothing) for the bottom half of the picture. 

How that the grid contains H's and S ' s and blank spots 
we can fill in two separate grids , one for hair and one for 
skin, each representing one sprite • 

Now comes the hard port. We have to determine the num ­
bers that the computer will understand as the correct pat ­
tern of bits for our picture. Drow a vertical line down the 
middle of the grid, so you hove two columns, each 8 boxes 
wide. There are 16 rows of boxes in each column. Each row 
of 8 boxes will be represented by one number from 0-255. 
The computer represents numbers as patterns of 8 ones or ze­
ros , using b i nary notation. Wait! Wait! Don't stop reading . 
We are not going to require you to understand binary and 
hexadecimal numbers. If you already understand these things 
you will not need the next table and can assign numbers 
based on the bit patterns in your drawings. lf you don't, 
just use the following table, which gives you the "bit pat­
tern" of every number from 0- 255. 

Let's create the "hair" sprite as on example. we need 
32 numbers- - in this order . Sixteen numbers that represent 
the left hand column of rows of eight boxes, followed by 
sixteen numbers that represent the right hand column. (Each 
of these numbers will be o " byte" . ) The first row in the 
left hand column is all blanks, so the first number will be 
zero. The second number will be l (we will provide the 
hexadecimal numbers in parentheses here - -03H for this one). 
The third number i s 1 (07HI, fourth is 6 (06H), and fifth is 
12 (OCH). You can refer to the diagram and to the bit pat ­
tern table to understand how the rest of the numbers were 
determined for the hair sprite and for the skin sprite. 
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As an example of how to use the bit pattern table, look 
at the fifth row of boxes in the "hair sprite". The left 4 
boxes are empty, the next two are filled with the color, and 
the right 2 boxes are empty. In the bit table, 0 represents 
an empty box and 1 represents a colored one. Thus, the pat­
tern we are looking for here is: 
00001100 

With a little practice, it will become easy to find a 
particular pattern in the bit pattern table; here we see 
that the number 12 gives us the pattern we want, so the 
fifth number in the data for our hair sprite vill be 12. In 
the program listing, this is the fifth piece of data in line 9940. 

rt ff ~ f: II 'II I/! w 
..... 'f It i.J J'.ilH it lh' I# 

If: 1.4 .... .> I~ 7 IS • 1- Ill l!I 
111- ljf >IS I/ > -; ., l/f 
'h /I IS IS I/ I/ ..51> s· 111 Ill 
Ill I/I 1.5 I> :; 5 IS ) ) llf if •iii 1/.1 If If IS 15 5 II II J... llt II II .-. s IS 15 llJ II llf IH l/f 111 >7 .-1 11 Ill In It d 5 15 15 I-",_, 
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Initial sketch of woman's head for making sprites #1) 
and #14. The letter H shows where hair color is to go, 
and the letter S shows where skin color is to go. 
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108 
po 
28 
12 

0 
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llllH 
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no. 
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6 
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't N bers are taken from Diagram of grid for "'hair"' spri e. um DATA in line 
The Bit Pattern Table and correspond to the 
number 9940-9941. 
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no. 
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0 
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248 
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224 
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224 
224 
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246 
24) 

d t .skin"' sprite. Numbers correspond Diagram of gri or 4 
to the DATA in line number 994)-994 · 
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051 00110011 115 01110011 179 10110011 243 11110011 
40 052 00110100 116 01110100 180 10110100 244 11110100 

053 00110101 117 01110101 181 10110101 245 11110101 
ll.I PATTERN- TABLE 054 00110110 118 01110110 182 10110110 246 11110110 

055 00110111 119 01110111 183 10110111 247 11110111 
no. pattern no. pet tern no. pattern no. pattern 056 00111000 120 01111000 184 10111000 248 11111000 

OOO 00000000 064 01000000 128 10000000 192 11000000 057 00111001 121 01111001 185 10111001 249 11111001 
001 00000001 065 01000001 129 10000001 193 11000001 058 00111010 122 01111010 186 10111010 250 11111010 
002 00000010 066 01000010 130 10000010 194 11000010 c 059 00111011 123 01111011 187 10111011 251 11111011 
003 00000011 067 01000011 131 10000011 195 11000011 060 00111100 124 01111100 188 10111100 252 11111100 
004 00000100 068 01000100 132 10000100 196 11000100 e 061 00111101 125 01111101 189 10111101 253 11111101 
005 00000101 069 01000101 133 10000101 197 11000101 062 00 111110 126 01111110 190 10111110 254 11111110 
006 00000110 070 01000110 134 10000110 198 11000110 06}. 00 1 11111 127 01111, 111 191 10111111 · 255 11111111 
007 00000111 071 01000111 135 10000111 199 11000111 
008 00001000 072 01001000 136 10001000 200 11001000 
009 00001001 073 01001001 137 10001001 201 11001001 
010 00001010 OH 01001010 138 10001010 202 11001010 
011 00001011 075 01001011 139 10001011 203 11001011 
012 00001100 076 01001100 140 10001100 204 11001100 
013 00001101 077 01001101 141 10001101 205 11001101 
014 00001110 078 01001110 142 10001110 206 110011I0 
015 00001111 079 01001111 143 10001111 207 11001111 
016 00010000 080 01010000 144 10010000 208 11010000 
017 00010001 081 01010001 145 10010001 209 11010001 
018 00010010 082 01010010 146 10010010 210 11010010 
019 00010011 083 01010011 147 10010011 211 11010011 
020 00010100 084 01010100 148 10010100 212 11010100 
021 00010101 085 01010101 149 10010101 213 11010101 
022 00010110 086 01010110 150 10010110 214 11010110 
023 00010111 087 01010111 151 10010111 215 11010111 
024 00011000 088 01011000 152 10011000 216 11011000 
025 00011001 089 01011001 153 10011001 217 11011001 
026 00011010 090 01011010 154 10011010 218 11011010 
027 00011011 091 01011011 155 10011011 219 11011011 
028 00011100 092 01011100 156 10011100 220 11011100 
029 00011101 093 01011101 157 10011101 221 11011101 
OJO 00011110 094 01011110 158 10011110 222 11011110 
031 00011111 095 01011111 159 10011111 223 11011111 
032 00100000 096 01100000 160 10100000 224 11100000 
033 00100001 097 01100001 161 10100001 225 11100001 10 
034 00100010 098 01100010 162 10100010 226 11100010 
035 00100011 099 01100011 163 10100011 227 11100011 
036 00100100 100 01100100 164 10100100 228 11100100 
037 00100101 101 01100101 165 10100101 229 11100101 
038 00100110 102 01100110 166 10100110 230 11100110 
039 00100111 103 01100111 167 10100111 Z31 11100111 
040 00101000 104 01101000 168 10101000 232 11101000 
041 00101001 105 01101001 169 10101001 233 11101001 
042 00101010 106 01101010 170 10101010 234 11101010 
043 00101011 107 01101011 171 10101011 235 11101011 
044 00101100 108 01101100 172 10101100 236 11101100 
045 00101101 109 01101101 173 10101101 237 11101101 
046 00101110 110 01101110 174 10101110 238 11101110 
047 00101111 111 01101111 175 10101111 239 11101111 
048 00110000 112 01110000 176 10110000 240 11110000 
049 00110001 113 01110001 177 10110001 241 11110001 
050 00110010 114 01110010 178 10110010 242 11110010 
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~ ~ strategies. 
Adventure Creator includes the sprites actua~ly used in 

the Bomb Squad 9ame to illustrate some pro9rammin9 princi­
ples and to provide you with a startin9 point. Once you un­
derstand this part, you will be able to use some of the 
sprites from The Visitor if you prefer them. 

The lines· 9901-9959 contain the data for drawing the 20 
sprites from Bomb Squad. Each 1.!!Q lines of data represent 
one sprite. Each data line contains 16 values. the first 6 
lines of data are all 255. This creates three sprites that 
are solid blocks--sprites tO, f1, and ti. These three 
blocks can be made various colors for use in many different 
scenes. For example, one block is the bottom half of the 
guard house in Bomb Squad, and all three blocks are used to 
make up 3/4 of the gate in the . picture of the dog's yard 
scene. Two blocks are used as furniture in the library 
scene, and they also serve as crates in the storage room 
scene. These blocks are put in low-numbered sprites so ve 
can hide things behind them. In the guard house scene, for 
example, the woman is hidden in the bottom of the guard 
house until she appears. 

The next two sprites Clines 9910-9914) are empty 
squares that can also be used for different scenes. For ex­
ample, as the top of the guard house and as crates in the 
storage room. 

Lines 9916-9917 are the top of a bookcase that is set 
on top of one of the solid blocks to make a bookcase in the 
library. 

Lines 9919-9920 are a round bush that can also be used 
as the top of a tree. 9922-9923 are a leafy bush that can 
also be the top of a tree. 9925-9926 is a tree trunk. Of 
course, these three sprites can be used in different combi­
nations with each other and in different colors to create 
different species of trees. 

9928-9929 is the "broken part" of the gate lthe lover 
left corner) in the dog yard scene. 9931-9932 are the book 
and letter on the shelf in the library. 9934-9935 make up 
the main body of the car in the garage; 9937-9938 make up 
the trim, wheels and steering wheel of the car. Of course 
these two sprites always are placed in the same location. 

9940-9941 is sprite f13 !remember to start counting 
with 01, which is the woman's hair. 9943-9944 make up her 
face and shoulders. 

9946-9947 are the man's hair and shirt, and 9949-9950 
are his face. Note that these "face/hair" sprites could be 
used to make several different characters in different 
scenes by changing the color of hair and skin. 

9952-9953 is one picture of a dog, and 9955-9956 ls the 
same dog with his legs and mouth in a different position. 
By switching between these two sprites and mo~ing horizon­
tally, you can animate the dog to be walking and biting. 

9958-9959 are the bomb in Bomb Squad. 

As we noted in the section on initializing, all of 
these numbers must be POKEd into memory in exactly this or ­
der, starting at memory location 28850. 

~ pttrjbutes 

The control of each sprite depends on 4 numbers--the 
attributes of the sprite. Thus, for our 20 sprit~s, we will 
need 80 attributes. The first two numbers determine the lo­
cation of the sprite on the screen; they are t~e coordinat~s 
of the upper left corner of the sprite . T~e first nu~bet is 
the vertical coordinate, and the second is the horizontal 
coordinate. (Note that this is opposite of using coordinates 
with HPLOT, where the first number is the horizontal coordi­
nate.) The attributes of the 20 sprites in Bomb Game are in 
the data lines 8600-8625. Notice that in each group of 4 
numbers the first two numbers are 200. This means that 
when th~ game is initialized, each sprite is at location 200 
(vertical) and 200 (horizontal). This is below the visible 
part of the screen, so the sprites are hidden, waiting to be 
used. 

The third attribute is the sprite number. If you are 
using 8xB sprites, this number will simply be 0, 1, 2, or 
whatever the actual number of the sprite Is. However, if 
you are using 16x16 sprites (as we ar~l • . the actual number 
you must use is the sprite number multiplied by 4. The rea­
son for this Is that ADAH uses this number to know where to 
look for the correct sprite data in the data table for de­
termining shapes. The 8x8 sprites each use 8 bytes for 
data, but the 16x16 sprites use 32 bytes e!ch •. Thus, in the 
data statements in lines 8600-8625, the sprite number at­
tribute" of the first sprite is zero (sprite tO times~). 
The second sprite in the list is sprit: f1! so the "spri~e 
number attribute" must be 4. The next sprite number attri­
bute" is 12 etc. 

The last attribute determines the color of the sprite. 
Unfortunately, the colors do not correspond directly to the 
color-numbers used in BASIC. 

~ W2£ Attribute ~ 

Attribute I Color 
0 transparent 
1 black 

Attribute I Color 
8 med. red 
9 lt. red/peach 

2 med. green 
l l t. green 
4 dk. blue 

10 dk yellow 
11 lt yellow 
12 dk. green 

5 lt. blue 
6 dk. red/orange 

11 magenta 
14 white 

7 cyan 15 grey 



Notice in the program that line 8630 sets the variable 
sa. (for sprite attri~utes) to 29500, and then the sprite at­
tributes are POKEd into memory starting at this location. 
We now have our "sprite attribute table" in place. Remember 
also that lines 8630-8660 are set up so that in the program 
we can use GOSUB 8630 to set all the sprite attributes to 
their ~nitial state--with all of them hidden off the screen . 
The main way we do this is in line 280--in the input section 
of the program. This line restores the screen to text so 
if there is a picture there it will be erased. Just b~fore 
it does this, it reinitializes all the sprite attributes and 
hides the sprites off the screen. lf ve did not do this 
the next time we draw a scene, the old sprites would be vis ~ 
ible for an instant before we draw the new scene. 

You will also notice that line 280 includes CALL sr. 
This means to call the "sprite routine", which we will dis ­
cuss in a moment. 

Placing l.h.t sprites in. l ~· 
We are finally ready to put sprites in our picture. We 

can n~w ret~rn to line 6250 in the "framework program". Up 
t~ this p~int, . we had used H_PLOT to outline our picture. 
Li~e 6250 is ~oing to POKE new numbers into the "sprite at ­
tribute table at memory location 29500: then we will call 
the "sprite routine" subroutine, which will move the sprites 
around and change their colors, depending on the numbers in 
the "sprite attribute table". 

The address of the "sprite attribute table" is given to 
variable sa (for sprite attribute). Thus, in line 6250, we 
see the command 

POKE sa,95: poke sa+1, 160 
Let's understand these two POKEs before looking at the 

r~st of this line. POKE sa,95 puts the number 95 into the 
first location in the sprite attribute table. This will 
then become the vertical coordinate of the first sprite. 
PO~E s~+1, 160 changes the second number in the table, 
which is the horizontal coordinate of the first sprite (re­
memb~r that the first sprite is tO). (Later, in line 6270, 
we will CALL sr, and sprite tO will move onto the screen to 
become the bottom of the guard house). 

The next POKE sa•3, 14 changes the color of this sprite 
to vhite, vhich is the color ve vant for the guard house 
Notice that ve skipped one number in order to set the color: 
ln each set of four attributes, the first tvo are always the 
107ation coordinates, the third is the sprite number (multi­
plied by 4 if you are using 16x16 sprites) vhich you never 
change, and the fourth is the color number. Since sprite to 
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is used for many different purposes , we vill have to change 
its color each time , depending on vhat it is supposed to be 
in the picture. 

The next POKE sa+ 16, 79 and POKE sa+ 17 , 160 sets new 
coordinates for sprite I t. How do we know that these are 
the coordinates for sprite 14? Simply by mutliplying the 
sprite number by t. Then this number and the next one are 
the location coordinates . ln this case we don't have to 
change the color number, because we set the color of sprite 
It to white vhen we initialized the sprite attributes. 

After lines 6250 - 6265 POKE in all the coordinates and 
new colors wanted, line 6270 finishes the picture by CALL 
sr, the sprite routine. 

Anjmptjng ~ sprites 

ln our example scene, line 6275 checks to see it the 
guard has been "disabled". 11 he has, nothing further hap­
pens (IF 1(45)•1). Hovever, ii he is in his "normal" state 
(f(t5)•0), then ve have to animate the picture, to show that 
something fishy is going on in the guard house. The anima ­
tion shows the woman standing up to look out the window, 
quickly hiding and then looking out again before hiding for 
good. Very suspicious. 

Lines 6280 - 6295 animate the woman. Line 6280 sets up a 
FOR NEXT loop, so she will go through the movements twice. 
Then it sets up a FOR NEXT loop that will automatically 
change the vertical coordinates for the "hair" and "face" 
sprites that make up the woman. This loop goes from 95 to 
79 in steps of - 3 . 

In line 6286 we POKE sa•52, Land POKE sa+56, L :then 
we call the sprite rout i ne: then we stall briefly to smooth 
out the movement. Thus , the f i rst time through, L will 
equal 95 and both the "hair " and "face" will still be hid ­
den . The second time through this FOR NEXT loop, L will be 
3 less, that is : 92. Then the vertical coordinates ol the 
"hair" and "face" sprites will be l higher,and the woman 
will start to rise i n the window. 

As soon as the loop finishes a second one starts, with 
the woman hidden again, so it looks like she quickly ducked 
down. 

Line 6283 i s s i mply included to put in a delay when she 
is hidden . 

Line 6295 returns her to the hidden position before the 
RETURN from this graphics routine . 

~general princjple : . . 
Bascially , then, animation is easy; it is just tedious , 

because you have to kee~ changing various coordinates and 
then CALLing the sr routine. 
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Assembly lenqueqe listing for ~ control 

We have mede frequent reference to the "sprite routine" 
whic~ uses th~ spri~e ettr~but~s to move around the sprites. 
We will describe this routine in some detail. Those of you 
femilier with assembly lenguege should end up with en inti ­
mate knowledge of sprite control. But even if you don't knov 
assembly lenguege, we will try to explain things so you cen 
use sprites more flexibly. 

The sprite routine consists of the numbers in the dete 
statements in lines 10010 end 10020. Lines 10030 - 10050 POKE 
these numbers into memory starting et memory location 29600 
This is why the variable sr equals 29600· whenever we CALL 
sr, this ~ou~ine is called. We will glve you en assembly 
language listing of the program with extensive comments. 

Assembly Code Decimal values from dete statements 
LD C,E2H 14, 226 
LD B, 1 6, 1 
CALL FD20 205,32,253 

****comment: these lines set the megnificetion end size 
of the sprites. The critical velue is the underlined one--in 
t~is cese 226.will ~ake the sprites 16x16 with no magnifica ­
tion. Changing this number to 227 will give 16x16 with 
doubl~ megnific~tion. 224 gives 8x8 with no megnificetion. 
225 gives 8x8 with double megnificetion. 
LD A,(FC18H) 58,24,252 
LD IT,0050H 253,33, 80, 00 

****comment: this sets the number of entries to be used. 
In our examples, we heve 20 sprites of 16x16, so we have to 
use the number 80 in the underlined value here - -thet is the 
num~er of s~rites multiplied by 4. If one were using 20 8x8 
sprites, this number would simply be 20. 
LD HL,70B2H 33,178,112 

****comment: loed HL with the address of the sprite 
dete (28850 decimal). You will really need to understand as ­
sembly ~engue9e to change this address, so you may just vant 
to use it as in the sample program. · 
LD DE,OOOOH 17,00,00 
. ****comment: which entry should the routine stert writ­
ing to? We find it very confusing to try to change this 
value, so we elweys start with entry 10 end rewrite ell of 
the sprites every time, rather then trying to pick out just 
e few.to re~rite. The process is so fast that it makes no 
precticel di~ference to stert et entry 10 eech time. We re­
commend leaving this value alone. 
CALL F02CH 205,44,253 

****comment: write these entries into VRAM (video RAM) 
LO A,(FC17H) 58,23,252 

****comment: set up teblelO--the entry point for attri­
bute setting. 
LD IY,0014H 253,33, 20, 0 
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****comment: enter the number of sprites being used. 
Obviously the underlined number in this line would be 
changed to change the number of sprites. 
LO DE,000011 17,00,00 

****comment: entry to write to again 
LO HL,733Cll 33,60,115 

****comment: location address of the sprite attributes 
data (29500 deci111al) 
CALL FD2CH 205,44,253 

****comment: write attributes table to VRAH 
RET 201 

In the data statements in the framework program, the 
last number is 256, but this is not pert of the sprite rou­
tine. It is just there to signal the end of the data. 

This should give you the information you need to add 
dramatic graphics to all of your programs. 

Problems .!!i1h ~ 

We need to warn you about two problems with smartBASIC. 
The first one seems to be a bug that appears with large pro­
grams that push the limits of memory--which your program 
probably will do . In the program, the string variable m$ is 
used to give feedback to the player . Occasionally, the 
first several letters of mS will be skipped and random let­
ters added on to the end . We can find no way around this, 
and just warn the player to simply try the command again. 

The second problem can be a real nuisance. For reasons 
we will never understand, each time a program is LOADed from 
tape or disk, BASIC adds a space immediately after each DATA 
statement and each REH statement. If you then make changes 
to the program and SAVE the modified version--as you often 
will when you develop a program- -the extra spaces are also 
SAVEd. The next time you LOAD the program, pnother space 
will be added . In a program with •any DATA statements, sev ­
eral SAVEs and LOADS can waste a lot of memory, and adven ­
ture games usually have little memory to spare. We find it 
necessary, every now and then, to list each DATA line and 
edit it. To do this, move the cursor under the line number, 
erase the " DATA " with the space bar, move the cursor along 
until it is five spaces from the actual data, and type i n a 
new DATA command . 

Another problem is not a shortcoming of BASIC, but i t 
can be the source of a hard-to-find bug. At the end of li ne 
160 we add one space to q$, which is the player's input . we 
put the space at the end of q$ because later the parser 
won't be able to tell the difference between "book" and 
"bookcase". In the vocabulary, book is listed with a space 
at each end: 
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" book Nov it won't be confused with codebook or 
bookcase, as long as there is a space at the end of the 
player's input like "read book ". However, now ve have a 
problem to watch for in line 2470, where ve want to know if 
the player said "take pictures". We must say 

if qS•"take pictures " then mS•"using what?" 
being careful to include the space at the end of "take pic ­
tures", because qS vill have a space there and BASIC is 
very fussy. When you ask if qS equals something it must be 
exactly like qS. ' 

BOMB SQUAD 

In this game, you have been appointed to find and de­
fuse three bombs that have been placed in the embassy of 
tiny Lunaria, the only country with large known reserves of 
kryptonite. As with most adventure games, you will be en­
tering two word English commands to find your way around the 
embassy, to gather whatever supplies you might need, and to 
deal with any situation a good intelligence/explosives ex ­
pert might meet. 

You can move around any of the four directions, N, S, 
W, or E-- if there is a visible exit available. You can do 
this either by typing In a command like "go south" or "walk 
east" or, to save time and typing, you can simply enter one 
of the letters N, S, W, or E. These one-letter commands must 
be In upper case letters. 

The computer will describe your location and what you 
~an see at each turn. You might try to accumulate objects 
for later use, but there is a limit to what you can carry. 
If you leave something in a room, it will be there waiting 
for you when you return. 

If you try to do something, and the computer tells you 
that you can't do that, try a synonym. Remember that each 
command you enter should include exactly two words --a verb 
and a noun (with the exception of the one - word direction 
commands or "save", "load", "help", or "carrying?". I 

Unlike most adventure games, Bomb Squad puts you under 
some time pressure. If you don't find the bombs fast 
enough, they will start exploding one by one . Even if this 
happens, though, remember what you learned from your experi ­
ences, so next time you will have a better chance of finding 
all three bombs. 

As a general strategy, it is essential to draw a map of 
your searches as you go. 

~ and loading. 
If you are in the middle of a game and have to stop, 

you can enter the one word "SAVE" (be sure there is a tape 
or disk in place) and your current position will be SAVEd as 
a file named "bombgame". When you want to resume the game, 
LOAD the program as usual, RUN it, and then enter the one 
word command "load" . This way, you don ' t have to start over 
from the beginning of the game. 

You may also want to SAVE the game occasionally as you 
play, so if you get killed or get into a hopeless situation, 
you won't have to start over. 

- 49 -
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!! .!2.Y.g in BASIC. _ 
Occas i onally , you might read a sentence wi t h part of 

the front cut off and gibberish at the end. This seems to 
be a string handling bug in BASIC . Just try your command 
again if you can't figure out what the feedback sentence 
means. 

Graphics clues. 
Some of the scenes are presented graphically, so be 

sure you study the scene and the action in the scene to help 
you figure out the best course of action. 

Getting ~ in the game. 
If you need to know what you are carrying, simply enter 

the word "carrying? ", and the program will l i st your posses ­
sions. Although i t i s considered bad form, you can even ask 
for a list of the words that t he game unders t ands by enter -
ing the one - word command " help". It's bad form because it 
makes the game too much easier, but if you really need to , 
far be it from us to make you feel guilty -- just because you 
lack character. 

!! ~ warning. 
It is possible to survive some of the explosions if you 

don't find certain bombs in time --but it is also po~sible 
that you might be in the same room at the very moment one 
goes off. In that unlkely event , there i s nothing to be 
done but start the game again. 




