




























































































































































































































Interior Decor - Arrays and Things 101 

Skinning the cat 

The old saying that 'there's more than one way to skin a cat' may not, 
at first sight, seem to have much to do with adventure games. Yet it 
leads us to the next common fault made by adventure writers -
leaving too many opportunities open. In the opinion of some writers 
(and reviewers) every item in an adventure should have a use. This 
view has its value, but it also has its faults. If every item has a 
purpose then the adventurer will need to collect every item at some 
point in the game. This leads to moments when the player will need 
to make strategic decisions about what to hold on to and what to 
drop. And God help you if you make the wrong decision! 

On the other hand , if the player knows that he must collect each 
item he will soon be able to compile a list of what's available, and 
work out the solution to each problem on the basis of logic rather 
than by app lying truly creative thinking. Of course we could give 
every item a purpose - but make it a negative purpose in some cases . 
Thus a packet of flash powder (as used by magicians) could be left 
lying around close to a room with an open fire. Pick up the flash 
powder and go too close to the fire and the powder erupts, giving 
you a very nasty burn or blinding you temporarily. 

Personally I pref er the third alternative - positive and negative 
articles plus red herrings. This last group not only serve to confuse 
the player (do I really need a left-handed widget?) but also serve as 
problems in themselves (what do I do with a burnt-out light bulb and 
a broken tripod?) . Moreover since some articles are immovable (see 
below) a carefully set-up situation can have a player spending a 
confused half-hour or so trying to work out, for instance, how to 
shift a tin bath bolted to the floor of the outhouse . 

Some of the best red herrings I've come across actually resemble 
items in the same game which have real value. Thus you may find a 
truly sturdy-looking broadsword that only reveals its weakness 
when the player tries to use it in battle (it has been cut half-through 
close to the hilt and the hole filled with dirt - you can guess what 
happens when it strikes another sword). 

The last group of objects to be included in a game - though they 
are not stored in the 'object array' - are the immovables. These are 
objects which always remain in the same room and can be useful, 
harmful and red herrings. The purpose of this group of objects is to 
provide extra items without using up much extra space . Because 
they cannot move, or be moved , their weight and location is 
irrelevant. Moreover, since it is generally assumed that being in the 
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same room as an immovable will inevitably bring yo u into contact 
with it , we don't even need to store a name for an immovable except 
in the room description. To deal with attempts to GET an 
immovable object (assuming that you don't include too many of 
them) first let the program check the object array. If it can't find the 
name of the required article then check which room the person is in, 
and tell them the object can't be got if it is one of the relevant rooms. 

Which brings us neatly back to the first subject of this section - cat 
skinning. The point is that one object can often have several uses, as 
in the case of the bottle I mentioned earlier. And if one object can be 
used several ways, so one purpose can be served by several objects . 
Take cutting a rope as an obvious example. It could be done with a 
knife, a piece of glass, a sharp bit of rock or even, if you're prepared 
to run the risk , by setting fire to the rope. That's a fairly obvious 
example, and not one a writer is likely to overlook when they're 
setting problems. Yet the same kind of mistake still crops up 
regularly in commercial games in one guise or another. 

There is one very well known game, for instance, where the player 
should conceal himself in a barrel at one point in the story. The 
trouble is that there are several barrels stored in the same place. If 
the player reaches the right room before one of the barrels is 
removed then, so long as he makes the right choice (that is , to hide) , 
the program automatically assumes that he is hiding in the right 
barrel. If the player arrives after one barrel has been removed and 
tries to hide he will be told this is not possible. Which is none too 
smart, as there are still plenty of empty barrels lying about! 

This is an illogical situation , the result of insufficient thought. If 
the program had been capable of dealing with just one more item -
the placing of the only correct barrel - then there would be no 
problem. The other hiding places could be left open and the 'HIDE' 
command would be obeyed (but useless) . Alternatively all the other 
barrels could be sealed off. Either way the whole situation could 
have been dealt with quite easily, and remained consistent. 

Tip number 9: double check. If the only acceptable way out of a 
given situation is .by breaking the window, and if the window must 
be broken with a stone, then make sure that the glass is described as 
being too thick to be broken by a bare fist. And make sure that the 
player has no other implements at hand with which to do the job. In 
other words , take time over the problems you set, and if you do find 
alternative solutions to a problem either block off the ones you don't 
want or expand the program to deal with them. Whatever you do, 
don't just brush them aside and hope they won't be noticed. 
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Program 5.1 0 : The unexpected 

You bend down to pick up a coin - and the ceiling falls in on you. 
You walk into an empty room - and drop thirty feet because the 
floor was an optical illusion . You find a shortcut - and get skewered 
by a set of bamboo spikes. Yes , my friends , these are the booby­
traps. Beloved by adventure writers , feared and hated by adventure 
players, booby-traps are themselves a kind of booby-trap. 

Like most things, booby-traps can be used or abused. They come 
in two main varieties: those which can be made safe (defused) and 
those which can only be avoided by sheer luck or well-thought-out 
tactics. 

Type one traps can occur anywhere. They may be set to penalise 
the careless player, to ensure that the player is carrying a certain 
object (an object with more than one purpose), or simply to add an 
element of danger. They are also a legitimate form of problem­
setting in their own right , of course, and finding devious solutions to 
tortuous situations can be as much fun for the writer as it is for the 
players. 

Type two traps, which are almost always fatal , differ from type 
one traps in a quite important way. Firstly, because they cannot be 
defused , they should not be placed on a route that the player must 
take. Their main purposes are to prevent players taking short cuts , 
to penalise the over-daring and greedy player, and to guard objects 
or clues that aren't essential to the game. The one qualification to 
this last point is that a room containing an important item or clue 
may have one entrance / exit which is guarded by a defusable booby­
trap, and another which is sealed by a non-defusable booby-trap so 
that the player must go out the same way that he came in. 

Tip number IO: use booby-traps harshly if you will , but be fair. 
The routine below is a typical example ofa 'defusable booby-trap' . It 
was invented to fit a situation where the player is required to open a 
safe with a combination lock - provided that he ha collected the 
numbers elsewhere in the game. Since it is always possible that a 
player may, in his excitement, hit the odd wrong key, this routine 
generously allows ten digits to be entered, even though it only 
requires three. In other words, you're allowed seven wrong digits . 
Hit an eighth wrong key, however, and it'll be the last thing you do in 
this adventure. 
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Jl ... JST 

1 REM ***** RANDOM LOCK ***** 
8 REM *** SET RND VALUE FOR LOCK 

:I. 0 1...0 ::: 
1...0 

INT < RND Cl> * 999) + 1: JF 
/ 100 THEN LO = 1...0 + 100 

:;>. 0 L 0 ~ 1; :::: STR$ Cl...O>:L.0$ = RIGHT$ CLO 
'I; t 3) 

30 MT == :I. 0 
'f 0 F' R I NT 1... Cl ~; 

REM *** EXPLAIN SITUATION 
</9 
l () () Q :: l : r:· F\ I N T 11 

[ [) () l..J N ] THE s A FE HA ~:; 
A CDMDINATION LOCI<! 11 

:1.0 7 
10 8 REM *** AND ALL.OW MT ATTEMPTS 
10 <) 

1:1.0 FOR X = :I. TO MT 
:1.20 PFUNT 11 CDDWN:JPLEASE ENTER DIGIT 

NUMBEF: 11 Q" II;: INPUT TU; 
130 IF TL$ < > MIDS Cl...OStQtl> THEN 

F'F'\INT "[DOWN:rnoR1:-.:Y -· THAT WAS w 
HONG. II: GOTO :I. ~50 

:1.40 F'l"INT 11 t::DOWN:IWEL..L. DONE. 11 :Q :::: Q + 
1! IF Q = 1 THEN X = MT! NEXT : GOTO 
~:~ 0 0 

1'.~.iO NEXT 
1'.57 
:1.58 REM *** RELEASE BOOBY - TRAP 
159 
160 F'IUNT 11 [[)QWN:JCRVS:JOOPS ! AFTEF\ II ( 

MT -·- o + 1> 11 FALSE ·nuEr:; A WELL II t 
t 

t 7 0 p RI N T II F' L. Ac E [) i:: 0 ()E: y ·-- T 1:-.: A p ~:; END f:) A 
E:l...()CI< OF !:>TONE II; 

:I.BO PRINT 11 DCJWN ON YDUI'."\ HEAD. F~ 
.I.P.!!! 11

: END 
197 
198 REM *** OR OPEN SAFE 
:L 99 
~~ 0 0 Pf\:INT 11 [DOWN J THE SAFE IS NOW OPE 

N ! ! ! II: END 
Program 5. 10. 
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Line-by-line analysis 
Lines 10- 20: For the later part of this routine I need a three-figure 
number, but I need it in string form. Line 10 gets a random number 
and line 20 converts it into a string. 

Line 30: I also need a value for the Maximum number of Tries that 
the player is allowed before the booby-trap is activated. MT can 
equal any reasonable number. 

Line 40: Prints out LO$ for test purposes only. This line should 
obviously not be included in the final version of the program. 

Line 100: Q will be the controller for the number of successful 
attempts. It is a lso used as part of the instruction printout to show 
which digit the player is looking for and as the index to LO$ when we 
look for an fNPUT / required number match (see lines 120- 130). 
That's why it must be set to I rather than 0. The rest of the line 
merely sets the scene for the player. 

Lines 110- 150: Another loop! But quite a clever one. Line 120 looks 
for a digit to be input to TL$ using Q to tell the player which digit 
he's looking for. Line 120 compares TL$ with the required digit in 
LO$. If they don't match, an error message is generated and the 
program tries to execute another loop. If TL$ and MID$(LO$,Q , I) 
do match then brief congratulations are offered and Q is 
incremented by I. If Q now equals 4 then , since we only want three 
digits , the player has succeeded and moves to line 200. 

Lines 150- 180: If, on the other hand , the player uses up ten attempts 
without finding the right combination then the program 'falls 
through' line 150 and the player is 'stoned to death' (aren't you glad 
it's only a game!). At this point the game does , of course, END. 

By the way, if you want to adapt this routine so that even one 
attempt at opening the safe will trigger the booby-trap simply set 
MT to I. The routine could also be altered to one that is time 
dependent. In this case line 110 would be altered to 

110 TA = TI + (seconds allowed * 50) 

Line 150 would be altered to 

150 IF TI < TA THEN 120 



Chapter Six 

One Step at a Time 

The processes described in this chapter and the next are , as you will 
soon see, rather more technical than most of the other material in 
this book. So if you're fairly new to computing, or haven't ventured 
beyond straightforward BASIC programming before, don't feel too 
bad if, at first reading, these chapters look impossibly complicated . 
Like most things in computing, playing around with the internal 
processes of the C64 gets much easier once you have a bit of practical 
experience to look back on . 

Once your basic map is complete, including the placing of objects, 
you will need to Jay out a table of 'movement codes' based on that 
map. Although these codes are comparatively simple to construct, 
and even easier to control from the main program, they are a central 
feature of any game and it is imperative that the movement code 
table is one hundred percent accurate. After all , it doesn't really help 
to know where you are if you don't know where you've come from or 
where you are going. 

If you turn back to the map in Fig. 4.6 for a moment you'll see that 
there are three possible routes in and out of room I - via room 2, 
room 3 or room 19. Of course you can see what I'm talking about , 
because you can see the map. But how would the computer 
understand this information? It cannot literally see the map, so it 
must be given this knowledge by some other means. In fact it must 
have access to what is often called a 'look-up table', which holds the 
details on the map in numerical form . This is the only efficient way 
of storing the map in the computer so that it can tell which moves are 
valid for each room. 

You'll notice I didn't say 'the only way' but 'the only efficient way' 
of storing the required information . This takes us back to the 
'calculated move' routine which I described in Chapter 4. 

At first sight the grid map and calculated moves system looks 
extremely effective. But only at first sight. For when you come to 
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examine the programming details more closely you find that the 
whole thing is a waste of time (despite the fact that at least two other 
books on adventure writing feature this routine as the key to 
movement control). And I'm not just referring to the error which 
allows you to 'fall off the edge of the world'. 

To recap very briefly on the earlier discussio n of this system, the 
basis of the calculated move grid is that each row of rooms within the 
grid is of equal length. Thus to move NORTH you deduct the 
number of rooms in a row from the room number of your Current 
Room number - CR= CR - RL. To go SOUTH you add row length 
to your current room number - CR= CR+ RL. And to go WEST 
or EAST you deduct I or add I to your current room number 
respectively - CR= CR - I (for GO WEST) and CR= CR+ 1 (for 
GO EAST). 

On the face of it , assuming that we include the error trapping 
routine in Program 4.2, this all looks perfectly logical. And it is. 
Except tha t we don't need to calculate the new location in the first 
place! 

Under, over, sideways, down 

If we stick with sq uared maps for the moment it is possible to move 
in at least four directions - NORTH, SOUTH, EAST and WEST. 
Add movements UP and DOWN and yo u can move six ways. And 
we could calculate the result of any move. (To move UP one leve l the 
new room number will be found by adding the current room number 
to the total number of rooms on the current level - CR= CR+ TR.) 
The fault in this method rea lly only becomes clear when yo u look at 
what happens ajier the move has been calculated. Because at some 
time or other the writer has to use a second routine which tells the 
computer whether the move is lega l (that is , whether the player has 
moved through an open doorway or through a brick wall , for 
example). And to do this the computer has to check . .. yes, yo u've 
guessed it - a set of movement codes! 

'Sounds good. But what on earth are you talking about?' says the 
voice in the background . 'Of course you have to check whether a 
move is legal - unless every possible move is lega l.' 

The voice is right, of course. So let me explain myse lf more 
clearly. I sa id just now that a squa re room has six possible exits. And 
if we use a separate variable for each direct ion , as we must , then we 
would end up with a list of movement codes which looks something 
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like this: 

N = 0: S = 0: E =I: W = 0: U =I : D = 0 

The logic here is pretty obvious. The variable for each direction 
must be given one value (above 0 or below I) if movement is allowed, 
and an opposite value (below I or above 0) if movement is not 
allowed. So, all that we need to do to process each 'grid move' is (a) 
calrulate the result of the intended move, (b) check that the move is 
legal , and then (c) move the player to the new location or generate 
' bad move' message. It all looks very simple and straightforward. Yet 
this method actually involves a redundant step - stage (a). If we're 
going to use a ' look-up table' to check for legal moves then we might 
just as well make that table a record of destinations and illegal 
moves, both at the sa me time. 

In this case a single sector of the table might look like this: 

N = 0 : S = 0: E = 19 : W = 0: U = JOI : D = 0 

Using a table laid out in this form allows us to eliminate the 
calculation part of each move in favour of direct collection of data . 

O.K.? Well , not quite. Using the calculation method does appear 
to have the advantage of using far fewer bytes , even in its modified 
form. After all , the calculation routine itself takes up very little space 
(less than 150 bytes) and each va lue in the table of mo ve ment codes, 
or movement 'validation' codes, takes up just one byte. By adopting 
the second method we free much of the space used for the calculation 
routine (saving about I 00 bytes), but at the sa me time we are forced 
to use up an additional byte for each code with a va lue greater than 9 
- or an extra two bytes if the value i over 99. In an adventure based 
on just 99 rooms, with only 4 direction codes for each room (no UP 
or DOWN), this second method could use an extra I 000 bytes or 
more! 

' I thought yo u were going to show people how to save space, not 
how to waste it ,' ays the voice. 

And so I will. Let's look at the problem again. 

Program 6.1 : One byte at a time 

The idea that each digit of each room number must take up one byte 
is based on the standard method of storing movement codes, in an 
array. Usi ng this method we would indeed be wasting space, 
not only for each additional digit but also for each array element. 



One Step at a Time 109 

And that is assuming that the array is loaded directly into the 
computer's memory. There are still many programs which initially 
hold the movement codes in DAT A statements so that the values 
must be READ from the program and re-stored elsewhere in the 
memory. It's true that the C64 will allow you to store a zero in a 
DAT A line without actually having a digit in the line, as in: 

DATA ,, 19,, 101 , 

This line would be READ as 0, 0, 19, 0, IOI , 0. But even so there 
must be a comma (one byte) for each and every value. At this rate the 
movement codes for even a small adventure map eat up RAM at a 
terrible speed . Fortunately there are alternatives. 

The simplest option is to re-value all direction variables each time 
you enter a new room (as in the program that follows) . This way you 
avoid the use of an array altogether, so you don't need any array 
space and you don't need any array pointers . However, you will still 
be wasting a couple of bytes for each change of value, and you will 
till need to use one byte for each digit. 

Please note that neither this program nor Program 6. 2 - a second 
method of directly revaluing the room movement codes - will have 
any effect when RUN by themselves. They are 'how to' programs, 
and must be linked into a larger program containing a command 
parsing routine (see Programs 8. 1 and 8.2 in Chapter 8) plus a set of 
room descriptions and movements codes . 

::11 ... IST 

1 REM ***** DIRECT REVALUE 11 **** 
)f( 

96 
97 

9fl 
9<? 
:I. 0 0 
1 :I.() 

120 

:1.30 

F~EM 

F~EM 

F~EM 

r::EM 

IF 
IF 
() 

IF 
N! 
IF 
('' t 
.. :> • 

*** ROUTINE TO MOVE TO NEW 
LOCATION <WHEN N$ IS THE 
SECTION OF COS CONTAINING 

A MOVEMENT I N~3TF<LJCT I() N 

L.EN < N~I;) > :I. THEN zo () 0 
N~t> .... "I" ni::: N$ . ... 111... 11 THFN :I. El() 

N~; .... "N" AND N :· () THFN F~N . ... 

GOTO :1.90 
N~; .... 11('"11 ,;) AND ,., 

;:> .. :. () THEN i:::N . ... 

GDT!J :I. r; () 
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:1.40 

15 () 

16 () 

17 0 
:I.<_;) 0 
2 () () 

IF N~I; llF" f'.'1ND !"" '·:· (l THEN r::N ··- .. -·· 
I""" . ::. + ccrru 190 
IF N$ .... II w II f'.'1N D ~~ '> () THEN F'.N . ... 
y~ ; CDTD :I. <.~() 

F' F:: l NT 11 CDOWN::II Ct1N IT MO'...J[ 11 t·N ! 
X' . F\EM x :::: ~:; T I~ F~ T or:· COMMAND TNr:·uT 
F~ CJUTINF 

ON RN CO S l..18 10000,10050,:1.0:1.00 
COTO X! REM X= START UF COMMAND 
I NF'l.JT F~ Dl.JTTNE:: 

CUTD 

r;9.:;7 
<?</?U REM *** START OF ROOM DESCRIPTI 

UN!:; 

:1. o o o o r:· F~ :r: N T 1 1 c r~ o o M o i::: !:; c 1:-.: :r: i:- T :r CJ N ) 11 

100:1.0 N = o:s = :1.:1.!E = 14!W = O 
100?0 F\'.FTUl1:N 

Program 6. 1. 

Line-by-line analysis 
Line I 00: I have started this program with the assumption that most 
of the commands being used will be more than one letter long. The 
only one-letter commands that are accepted are I (Inventory), L 
(Look) and , S, E, W (GO NORTH, GO SOUTH and so on). So 
line I 00 filters out all commands longer than one letter and sends the 
program execut ion to line 2000 (not included here) to deal with 
them. 

Line 110: This leaves us with six va lid commands and any illegal 
one-letter commands entered by mistake. This line filters out 
commands I and L, sending the program on to the routines at line 
1800 (also not included here) if it finds a match between N$ and 
either of these letters. This means that when we get to lines 120-1 60 
we only have to deal with commands to move North, South, East or 
West, or any illegal entries. 

Lines 120-150 deal with the four legal commands - N, S, E and W. A 
check is made to ee which letter has been entered as the command , 
and the value of the appropriate variable is read to see if it is 0 (zero) 
- which means that you cannot move in that direction - or a positive 
number, which would show which room to move to next. 

So where do we get the values of N, S, E and W from in the first 
place? In order to understand this we must jump forward to lines 
10000- 10020 for a moment. 



One Step at a Time 111 

Lines I 0000-10020: Right at the start of any adventure game you 
must move the player to the room at the start of the map (normally 
room I). You would then set PL - the player's location variable - to 
equal that room number (just as it is updated for each legal move in 
lines 120-150), di play a room description , as in line 10000, and 
initialise the movement code variables for that room. In this 
example, in line I 00 I 0 the movement variables have been set so that 
the player can on~1 · move SOUTH, to room 11 , or EAST, into room 
I4. Variables N and Ware both set to 0 for 'no move allowed'. 

If this was the start of a game then the program would move on to 
collect the player's first command input. In this example, however, 
the player's location (indicated by the variable PL) is probably 
about room 12 or 13 (Pl= 12 or PL= 13), so instead of going traight 
on to the command routine we RETURN from line 10020 to line 
200. 

Lines 190-200: If we've managed to make a move then RN will have 
been set to a new number. We use this , in line 190, to direct the 
program to the correct set of lines to print out a room de cription 
and re-set the movement variables (as in lines 10000-10020). When 
the program RETU RNs, to line 200, we mu t direct it on to another 
section of the program which will check what the results of this move 
may be, if any (see below) . 

Finally, we must deal with moves that cannot be executed, either 
because the required movement variable has a value of 0 or because 
the command is illegal. Thus, rather than having line 160 read l 
CAN'T MOVE THAT WAY we use a more general message: I 
CAN'T DO THAT. Program execution then goes back to the start 
of the command input routine for a new command. 

Before we move on to the next program I'd like to deal very briefly 
with the 'move result check' that I mentioned just now. Many 
programs simplify the situation by not having any results from a 
straightforward move command other than making the move itself. 
In this case line 200 would send program execution back to the start 
of the command input routine. Whichever way you want to shape 
your programs the 'resu lt check' routine would be made up of lines 
like this: 

5000 IF PL = 10 THEN GOTO 7000 
5010 IF PL= 14 AND 08$(5, I)= 14 THEN GOTO 8080 
5020 IF PL = 26 AND OB$(12, I) <> "- I" THEN GOT09160 
5030 IF OB$(45, I)= PL THEN GOTO 9530 
5200 GOTO X 
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In other words, we are checking to ee whether the conditions are 
right to initiate a choice of 'event routines'. 

In line 5000 the event will occur, or go on occurring, as long as the 
player is in room I 0. In line 50 10 the event will only occur if both the 
player and object 5 are in a given room at the same time, object 5 
being a movi ng Ra ndom Item (see Programs 5.5 a nd 5.6) . 

In line 5020 the event will on ly occur if the player moves into a 
given room and is not carrying object 12. Final ly, in line 5030, the 
event occurs in any room if object 45 is in the same room as the 
player. ote that the event check routine must end with a line to 
return the program to the start of the command input routine (at line 
X) if none of the event conditions is met. 

Program 6.2: Packing it tighter 

A second method, w hich involves slightly more complex program­
ming, saves bytes by removing the need to re et each value. 
Unfortunately it u e up a good proportion of the space you have 
saved because all values must contain the same num ber of digits. 
Thus, if your map has 99 rooms, a ll va lues below IO will need a 
leading zero attached to them as in 0 1, 02, 03, etc. And if you have 
100 or more rooms, values below IO will have two leading zeros -
00 I, 002, etc. - and numbers from I 0 to 99 will have one leading zero. 
The method of accessing movement codes stored in this man ner is 
shown in the following program. 

::11...IST 

1 REM ***** DIRECT REVALUE t 2 **** 

96 
97 

F~'.EM 

F<EM 
F<EM 

</B F~'.EM 

9? 

*** ROUTINE TO MOVE TO NEW 
LOCATION <WHEN N$ I S THE 
SECTION OF CO$ CONTAINING 

A MOVEMENT INSTRUCTION 

100 IF LEN <NS> > 1 THEN 2 000 
1 :1. o :r: F N ~1; .... 1 1 :r 1 1 o F< N ~1; ,,,, 11 1... 1 1 T H E N :1. n o 

0 
:1. ? 0 I F N $ .... II N II T H E N [) l ::: :1. : c CJ T () :I. 7 

() 
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:I. :J 0 IF N~I ; ... . I I ~:> 11 THEN DI .... 3: COTU :1.7 
() 

:I. lf 0 IF NS .... "E" THEN DI . ... 1::· + 
,.) t COTO :1.7 

() 

:I. ~.'5 () IF N1; .... "y.)" THE~~ DI .... 7: COTO :1.7 
() 

:I. 6 () F' I~: J N T " [ D () w N TI c A N , T M 0 v E II N ~t> : c (J T u 
X! REM X=START OF COMMAND INPUT 
l~: Cll.JTIN[ 

170 NR = VAL C MID$ CDIS,DI,2))! IF 
NF;:< :I. THEN :1.1.>0 

18 0 F:N :::: NF~ 

:1.90 ON RN COSUB :1.0000,:1.0050,10100 
200 COTO X! REM X=START OF COMMAND 

INF'UT F~Ol.JTINF: 
<(9 r; 7 

9998 REM *** START OF ROOM DESCRIPTI 
ON~:; 

S'999 
:I. 0 0 0 () i::· 1~: I N T I I ( F~ Cl Cl M [) E: ~:; c 11: I F' T I () N ) I I 

l. 0 () :L 0 D l ~r. :::: I I () 0 :I. l :I. .(t 0 () I I 

10 020 F.:ETUF~N 

Program 6.2. 

Line-by-line analysis 
Although this second 'direct revaluation' program is longer than the 
routine in Program 6. 1 it doe save space in the long run because the 
actual movement codes - in DI$ - are shorter. Thus line 10010 of 
Program 6.1 takes up 22 bytes where line 10010 of Program 6.2 uses 
only 19 bytes (including the line header block in each case). As I said 
in the notes on Program 6.1 , these routines won't do anything unless 
they are part of a complete Command Input / Revaluation / Room 
Description and Movement Code combination. So let's take a closer 
look at Program 6.2: 

Lines 100-110: These lines are, as in Program 6.1 , used to filter out 
commands longer than one letter plus commands I (Inventory) and 
L (Look). 

Lines 120-150: Although we will end up by doing the same thing as 
we did in Program 6. I - getting a positive or zero movement code -
the system used here is rather different. Thus in these lines -
assuming that we are not dealing with an illegal command - we do 
not get a new value straight away, but rather the location in DI$ 
where we can find the correct code. Note: In this example each 
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individual code has a length of two digits only, giving a maximum 
room code of 99 . If you have more than 99 rooms on your map then 
the values for DI in these lines would be 1, 4, 7 and IO and DI$ would 
be twelve characters long. Finally, in each line, when a value for DI 
had been collected execution moves on to line 170. 

Line 160: As in Program 6. I this message has been worded to deal 
with unsuccessful moves (which we will come to in a moment) and 
illegal commands. In either case program execution will go back to 
the start of the command input routine. 

Lines 170-180: If the program has reached this point then we can 
look for an actual movement code in DI$. In order to do this we take 
the numerical value of 2 characters in DI$ starting at the Dlth 
character from the leji in DI$. Thus, if N$ equalled "E" then DI 
would equal 5 and we would translate the 5th and 6th characters of 
DI$ into a numerical value to be assigned to NR (New Room). Next 
we check that NR has a value greater than zero. If it is, then this 
value is copied to PL (the Player's current Location variable) in line 
180. If the value of NR is 0 then the program goes back to line 160 
and the move is rejected (the value of of PL is not altered) . Notes: 
When we use the VAL command, 'leading zeros', as they are called , 
will be ignored. Thus if VAL (MID$ (DI$, DI ,2)) actually equals 
'02' this will be interpreted by the computer as plain 2. Also don't 
forget that if you are using this routine with a map containing more 
than 99 rooms the expression in line 170 must be altered to NR = 
VAL ( MID$ (Dl$,Dl,3)) . 

lines 190-200: Exactly the same points apply to these lines as 
mentioned in the notes for the same two lines in Program 6.1. 

Lines 10000-10020: These three lines are basically the same as the 
stateme nts at the same line numbers in Program 6.1 , but notice the 
difference in line 10010. Instead of assigning values to four variables 
we now have a single string called DI$. Thus we are still telling the 
computer that it cannot move North (N=O in Program 6. I) , that 
moving South takes the player to room 11(E= 11), and so on, but we 
do it by packing all the information into one variable value and let 
line 170 sort it out for us. Incidentally, if you were using this line in a 
game which included room numbers above 99 then this line would 
have to read I 0010Dl$="000011014000", that is: 000 for North, O 11 
for South, 014 for East and 000 for West. 

You won't be surprised to hear there is a better way of dealing with 
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the movement codes than any I've discussed so far. It does , however, 
involve playing about with the 'innards' of the computer so it will be 
of considerable value to start by discussing just how the C64 does 
what it does. Unless you already have a good understanding of 
things like page zero and the way in which BASIC programs are 
stored and executed l would advise against skipping this next 
section . 

Bits and bytes and PEEKs and POKEs 

It is quite beyond the scope of this book to exp lain machine code 
programming in any great detail. Nevertheless there are times when 
a basic knowledge of the ' low level' operations of your computer can 
allow yo u to do things which would not otherwise be poss ible. This 
is one such time. 

The first thing I want to look at here is a part of RAM your 
computer makes continual use of - the zero page. The name zero page 
derives from the fact that all the addresses in the first 256 bytes of the 
computer's memory take up only two Hex digits . The point is that 
the highest number which can be held in one byte (that is, one 
address) is 255 , or Hex FF (usually written as $FF). Since the 
computer usually expects a four- digit hex number - that is two bytes 
which it processes one at a time - this means that the second byte it 
looks at in a zero page address , known as the high byte or MSB 
(Most Significant Byte) will equal zero . Obviously the computer can 
process one byte faster than two, which means that using the zero 
page for much of its work allows faster overall processing time than 
if it used , say, the area of memory just below ROM , which consists 
entirely of four-digit hex addresses in most machines. 

Now if the computer uses zero page whenever possible for its own 
operations, we would logically expect to find things like 'po inters' 
somew here on this page. A pointer consists of two adjoining 
locations (usually on the zero page) which sto re a two-byte number -
the address of so mething in memory which the computer needs to 
keep track of whi le it is R UNning a BASIC program. The list of 
addresses which require a pointer include the start and end of the 
program in the BASIC storage area, the start of the variable table 
and of the array and string storage areas, etc., etc. The two pointers 
we shall be using in the next section are (a) the ST ART OF BASIC 
pointer and (b) the TO P OF PROGRAM pointer. 

The second thing we need to know about what goes on inside the 
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computer concerns the actual storage of BASIC programs. 
Have you ever wondered how a computer knows where to look 

for the line it is sent to by the GOTO and GOS UB commands? Or 
where it stores the number for each line of a BASIC program? The 
answer to these, and many other question , can be found in what I 
call the 'line header block'. 

Believe it or not, every line of a BASIC program starts with a five­
byte block that looks something like Fig. 6.1. The values are , of 
course, all in hexadecimal. The five bytes have the following 
functions: 

0 () 
19 
OB 
:I. 0 
00 

Fig. 6. 1. A BASIC program 'line header block' (decimal values). 

Byte I - 00. This will be either the start of the program or the EOL, 
the End Of Line byte of the previous line of code. This byte serves 
two purposes. Firstly it tells the interpreter that the command or 
statement in the previous bytes is complete and should be processed. 
Secondly, the computer understands that it has reached the end ofa 
line and that the next four bytes are for reference and not part of an 
instruction . 

Byte 2 - 19. This is the first half of the address at which the header 
block for the nex t line of BASIC commences. This first byte is the 
lower half of the address (which is actually $0813) , and is known as 
the 'low byte'. 
(Note: It is worth remembering that computers habitually store two­
byte numbers in this back-to-front fashion.) 

Byte 3 - 08 . The 'high byte' of the address of the next header block. 
This address is stored at the start of each line so that the computer 
can 'jump' from block to block when it is looking for a particular line 
during a GOTO or GOSUB, rather than having to scan through 
everything in the program. 

Byte 4 - 10. Using the standard back-to-front format this is the 
low byte of the actual line number. In this example the line number 
is 10 ($0A in hexadecimal) . 

Byte 5 - 00. The last byte of the header block is the 'high byte' of the 
line number. It only comes into use for line numbers above 255 
(decimal). The fact that the whole line number must be stored in two 
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bytes is the reason why BASIC programs cannot have lines 
numbered above 65535 (or Hex FFFF - the maximum value 
storable in two bytes). 

With these two relatively simple pieces of information in mind we 
can start fooling the computer into doing what we want - without 
putting the program at risk! 

Now you see it - now you don't 

Learning to juggle with the innards of a computer is very much a 
matter of getting plenty of 'hands on' experience. So this section is 
almost entirely practical. That means that if you haven't got your 
computer switched on at the moment, then now's the time to do it. 

Now, if everything is ready, let's begin. The first thing to do is to 
type in a one-line program (which does absolutely nothing): 

IODATAl2,40,50, 100 

Now enter the following line - without a line number - and press 
<<RETUR >>: 

FORX=2048T02069:?X" "PEEK(X),:NEXT 

(Notice that in both cases there are no blank spaces in the line, 
except the one between the quotation marks.) All being well, you 
should now see the two columns on the left of Fig. 6.2 appear in a 
four-column display: 

DECIMAL DECIMAL MEANING HEXIDECIM~ 
~SS CONTENTS ADORE SS 

ZO"lB 0 0 !~ 0 B 0 0 
~·~ (l't 9 19 :I. <f ~; ono 1 
~?. () ~:; () n El !liOBo~·~ 

?O~H :I.() :I. 0 1; ono::i 
2. () ::5 2. () () ~t>OBO.<t 

~·~0~53 :l.::l:L DATA !Ii o no:'5 
~?.O:S4 't9 ASC (II :L II) ~liOB06 
2. () ::5 ::; ~5 () ASC<"2") :liOB07 
2. () :56 't ..<t ASC:<",") ~liOfJOfl 

?O:S7 &::"'"') 
,.J.<.. ASC: ("Lt") !~OBO<;i 

~~o:sB Lffl ASC<"O") ~liOflOA 
;~()~)<;i if Lf ASC<",") !~onoi::: 
2. 0 6 () :7i :3 ASC<":'5") !li!J B 0 C 
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2061 'H3 A~3C< 11 0 11 ) ~~ 0 8 0 [) 
2062 'M A~3C< 11 t 11 ) ~l;OEJOE 

2063 't9 ASC (II l II) ~;OBOF 

2064 'H3 ASC<"O") ~~OBlO 

2 06'.5 4B ASC<"O") ~~OB:I. :I. 
2066 0 Er1d '~0Bl2 

2067 0 of $BO:L:3 (~~:1.:3 === :1.9 [)(?.C •) 

206!3 0 I ... in[~ $0814 
2069 88 b~:rt<?.S $0tl1~5 

Fig. 6.2 . Memory contents for line 10. 

No doubt you will recognise the first five items from the earlier 
example. They are, of course, the 'header block' for our line. And if 
you think about it for a moment it might seem reasonable to suppose 
that the contents of bytes 2049 and 2050 could be altered to point to 
any address that you liked . In other words, why not set them for 
some address a hundred or so bytes further on , and then store 
your own data in the 'hole' that you've created. Unfortunately 

2 048 0 2049 19 
2~50 B 205:1. :1.0 
2052 0 2053 :1.3:1. 
2 0 ~5:3 't9 2 0 '.'5 '.'5 '.'5 0 
~?. 0 ~56 44 2 0 ~:57 1::·11 

.. .J ~-

20'.58 4B 2 0 ~59 't 't 
2060 '.:i ::i 2061 '+El 
;?. 0 6 ~?. -'l't 206:'.l 't9 
2064 'H3 2 0 6~5 'H3 
zot.>6 0 2067 0 
;?.068 0 2069 BB 

Fig. 6.3 . Screen display of memory for line 10. 

there are two problems associated with this . Firstly the process of 
SA VEing and re-LOADing will reset the header blocks to their 
original contents. Secondly, while the computer does read each 
header block pointer during a LISTing, when the program is RUN 
the computer's internal bloodhound - the text pointer that I referred 
to earlier - moves remorselessly from byte to byte. The only time 
that the text pointer bothers with the header block is when it is 
involved in temporarily storing it, or when it is looking for a 
prticular line in a GOTO or GOSUB. The next exercise will show 
you what I mean. 

In the demonstration which follows we will insert a 'hole' into a 
three line program. Again the program must be entered exactly as 
given here - with no gaps. First type in 
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Then re-enter the direct mode display line, only this time make it 
read 

FORX=2048T0209 I :?X" "PEEK(X),:NEXT 

You should now see: 

20 'tEl () 2 0 't 9 :I. 4 
20~.~q (;) 2 0 ~.=.;:I. 1::· 

'-··' ..J 

2 0 ~52 () ?O~j 3 :I. 4 3 
~?. () '.:i ·'l 4D 20~5'.'5 't8 
20~56 't!3 z 0 ~:.; 7 .tfB 

z 0 ~:i8 'M ? 0 ~:_;9 'H3 
2060 'tB ?06:1. 0 
20<) ~~ Z::l ?06 3 B 
2064 :I.() 2 () 6~5 0 
2066 6'.':i 2067 :I. 7 El 
;?. 0 68 't9 ;?. 069 'W 
2070 () ?07:1. () 

207? () 20 7:3 BB 
207't () ?07'.5 :I. 't () 
~?.07 6 :I. 2077 20 El 
~?.07El () 2079 () 

2080 't 3 20f:l:l. 43 
~-?.OB;?. 43 ~?.083 'f 3 
Z08't 't 3 zow:.; 't3 
~?. 0 81.i 43 2087 't :3 
20BB 't'.3 ;?.089 4:3 
2090 't :3 ~?. 0 91 43 

Fig. 6.4 . Screen display of memory bytes 2048- 2091 . 

The important locations to look at here are, firstly , bytes 2062 and 
2063. They are the address bytes of the header block of line I 0 , 
pointing to the start of the next line of the program - $0823 (2071 
decimal) . Ignore the 8 for a moment and just add 23 to 2048 - though 
here this is the second of three End Of Program bytes because there is 
no more program. I'll deal with this in more detail in a moment. The 
second set of locations to note is 2073 to 2079. These will be holding 
different values in your display - probably all will contain 43 if 
you've just switched your computer on. Whatever values you do 
have in these locations note them down - you'll want to check them 
again in a moment. 

Lastly, check locations 2080 to 2091. Unless you've overwritten 
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another program, as I had , this area will probably also contain the 
value 43 in every location. 

Notice that the header block of line 10 - from 2061 to 2065 
(inclusive) - is pointing at 2071 (ignore the 8 at 2063 and simply add 
23 to the base address, 2048) . Although our mini-program actually 
ends with the three End Of Program bytes in 2070 2071 and 2072, if 
we were to add another line in the normal way it would be tacked on 
starting at 2071 , not at 2072 or 2073 , because there can only be one 
zero between lines. Now we will add another line, but we'll start it at 
2080 , not at 2071. And for the sake of clarity we'll make it the same 
as line 10, apart from the line number. We can do this in two ways. 
For the moment let's stick to direct access and do it 'by hand', so to 
speak, by POKEing it in. 

First of all we have to create a new header block (I'll explain why 
in a moment). So POKE the first five addresses like this: 

POKE2080,0 
POK E208 I ,42 
POKE2082,8 
POKE2083,20 
POKE2084,0 

and then copy the contents of line I 0 plus the three EOP bytes: 

POKE2085 ,65 - A 
POK E2086, 178 
POKE2087,49 - I 
POKE2088,48 - 0 
POKE2089,0 
POKE2090,0 
POKE2091 ,0 

If you now enter the line 

FORX=2048T0209 I :?X" "PEEK(X),:NEXT 

you'll see that 2085-2091 is indeed a copy of bytes 2066-2072. And all 
we need to do to complete the job is to move the EOP pointer up to 
the new position, that is , one byte after the third zero. 2092 minus 
2048 = 44, so POKE 45 ,44 and there we are. We've added a new line 
to our program - at the far side of a seven byte gap - and the 
computer is none the wiser. To prove the point just enter LIST and 
see what you get. 

Whoops! What you didn't get was line 20. Have you been wasting 
your time? Am I out of my mind? ls the header block of line I 0 




