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There is Room 
Locational Theory, Version 2 

Roger Carbol 
 
 
Introduction 
 

Almost ten years ago, I tried to express my thoughts about a concept that I had 
called Locational Theory.  I promptly forgot about almost all of it.  Recently we've seen the 
release of the IF Theory Reader, which tragically contains at least one citation of my 
embryonic paper.  That has inspired me to take another try at expressing what I meant 
back then, as well as incorporating my latest thoughts on the matter. 
 
Three Observations 

• The shortest valid I7 program is "There is room." 
• The four root kinds in I7 are room, thing, direction, and region. 
• Rooms are locations.  Directions connect locations.  Regions characterize locations.  

Every thing in I7 has a location. 

 
The Fundamental Locational Theory 

 
All actions can be implemented as changing the location of one or more objects. 
 
A Discussion of the Theory 
 

The observations might reasonably lead one to conclude that location plays a 
fundamental role in the I7 world model.  One might even concede that any sufficiently-
powerful world model would likely share that property. 

However, it's no small leap from that conclusion to the first fundamental theory, 
which suggests that the location of objects is the only thing that needs to be changed to 
account for any possible action by any player of any game. 

I will endeavour to demonstrate that the theory is sound.  Of course, simply because 
an action can be implemented by moving objects does not mean it would be practical or 



2 
 

sensible to do so.  Still, like the Turing Machine, I believe it's helpful and interesting to 
consider the simplest universal expression. 
 
 
Exploring the Theory:  The Easy Parts 

 
Of course, there is a wide variety of actions for which the theory clearly holds.  

Among the most common is locomotion – changing the location of the player-character.  
Simply walking from room to room via the usual directions forms a large part of many 
game transcripts.  

Picking up everything that isn't nailed down is another; moving objects into and out 
of the player-character's inventory is a straightforward example. 

Destruction and radical transformation can be added.  An apple is consumed and 
moved into some remote off-stage location.  A vase is dropped and shatters; the vase is 
similarly moved off-stage, while a heap of broken glass is moved from off-stage to replace 
it. 

Even at this early stage, we've accounted for the bulk of actions which are recorded 
in the transcripts of a great many games.  However, 'many' is very far from 'all', which is 
our goal. 
 
Exploring the Theory:  Trickier Parts 
 

Let us consider a straightforward action like opening a box.  Before the action, the 
box is closed; afterwards, it is open.  Has any change of location occurred? 

Not necessarily, of course, but the theory does not suggest that all actions must be 
implemented as changes of location – only that they can be. 

Consider two very similar boxes, one of which is open, the other closed.  One of 
which is in the player-character's location, the other off-stage.  The opening of the box can 
be implemented by swapping the locations of these two boxes, along with, perhaps, their 
contents.  It's not so different from our earlier example of smashing a vase to flinders. 

This lies at the heart of the theory:  any change in an object's properties can be 
implemented by swapping out the original object with another object that has those new 
properties. 

Of course, in practice, it wouldn't be sensible to have, say, a hundred dials, all 
varying only by what they're set to, waiting in the wings for their chance to come on-stage.  
But it works perfectly well in theory. 
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Grasping the Concept 
 

Let us consider a short transcript which might be problematic: 
 
Outside the Baravelli 
  You're almost certain that your quarry is within the club, but the 
door is closed and minded by an imposing, if somewhat bored, guard.  
"No admittance without the password, pal," he says as you look in his 
direction. 
  On the ground is a discarded matchbook. 
>TAKE MATCHBOOK.  READ IT. 
  Taken.  Someone has scrawled the word 'swordfish' on the inside of 
the matchbook. 
>SAY 'SWORDFISH' TO THE GUARD 
  He nods and opens the door for you, and you dash inside. 
 
Is this a problem for the theory?  What objects, if any, are moving? 
 
The time has come to suggest a few definitions, which are long-overdue: 
 

Object:  Anything in the model world which has a location.  They are broadly 
categorized into physical objects and conceptual objects. 

Physical object:  Things in the model world which have a physical presence.  They 
usually have exactly one location.  They can sometimes be taken, in which case they are 
listed in the inventory, and dropped. 

Conceptual object:  Things in the model world which do not have a physical 
presence, such as information, data, and concepts.  They often have more than one location.  
They can be learned, but only rarely can they be unlearned.  They do not generally appear 
in the inventory. 
 

In the context of our transcript, we have a number of physical objects – the player-
character, the guard, the door, the matchbook.  We also have a conceptual object – the 
password.  Its location, originally, is the matchbook.  When the player-character reads the 
matchbook, he too becomes an owner (or, equivalently, he gains possession of an 
indistinguishable duplicate.) 

A quirk of the English language helps us here, as we would generally want to accept 
the command >GIVE PASSWORD TO GUARD.  We’re halfway to treating it as a real physical 
object. 

This  covers the very common action of examining objects, which we had previously 
neglected in our consideration of game transcripts. 
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It might be tempting to consider the action of saying the password to the guard as 
simply being another transfer of the password object, but I think that's not actually the 
case.  Rather, the guard comes into possession of the concept "the player-character knows 
the password" – the guard already knows the password, after all.   
 
There is Another 
 

We're not out of the woods yet.  Let us consider transcripts from two games closely 
related to our previous one: 
 
Outside the Baravelli 
  You're almost certain that your quarry is within the club, but the 
door is closed and minded by an imposing, if somewhat bored, guard.  
"No admittance without the password, pal," he says as you look in his 
direction. 
  On the ground is a discarded matchbook. 
>TAKE MATCHBOOK.  READ IT. 
  Taken.  Someone has written a password on the inside of the 
matchbook. 
>READ PASSWORD 
  Yep, it's definitely a password. 
>SAY PASSWORD TO THE GUARD 
  He nods and opens the door for you, and you dash inside. 
 
And our other game: 
 
Outside the Baravelli 
  You're almost certain that your quarry is within the club, but the 
door is closed and minded by an imposing, if somewhat bored, guard.  
"No admittance without the password, pal," he says as you look in his 
direction. 
  On the ground is a discarded matchbook. 
>TAKE MATCHBOOK 
  Taken.   
>READ IT 
  Someone has scrawled the word 'swordfish' on the inside of the 
matchbook. 
>UNDO 
  (Previous turn undone.) 
>SAY 'SWORDFISH' TO THE GUARD 
  "That sounds like a lucky guess," he says warily, yet he opens the 
door for you, and you dash inside. 
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These two examples illustrate that my previous discussion of conceptual objects, 
though accurate, was incomplete. 

When the player-character reads the matchbook and gains a copy of the concept 
that 'the password is swordfish', something else is happening at the same time.  The actual 
player himself, the guy in the real world sitting at the keyboard, also receives a copy. 

In the general case, this is what usually happens; the player and the player-character 
each simultaneously receive their own copies of conceptual objects.  In the ideal case, their 
conceptual inventory is identical and synchronized. 

However, in actual games, this ideal symmetry between player knowledge and 
player-character knowledge is rarely achieved.  Sometimes this is intentional and by 
design; in other cases, it is problematic. 

Consider our game transcript in which the player merely learns that the matchbook 
reveals an unspecified password.  There's something strange about a game being this coy 
with the player, about insisting that the player-character gets the actual conceptual object 
of the password, while the player himself does not.  It has the potential to be an effective 
game design decision, however – consider the main puzzle of Plotkin's "Spider and Web", 
as an example. 

In our other game transcript, the player is in possession of a conceptual object 
which the player-character does not have, due to the unscrupulous use of the UNDO 
command.  This has historically been seen as the more problematic case, and it's not 
unusual for games to take efforts to prevent the player from engaging in such shenanigans 
– randomizing passwords and codes, perhaps, or simply disallowing them to be effective 
until the player-character has genuinely come into possession of the necessary conceptual 
objects.  It has been used effectively as an intentional game design decision, however – 
much of the dramatic weight of Cadre's "Photopia" comes from exactly this effect. 
 
The Three Inventories 
 

With respect to objects, then, it can be said that there are three inventories that a 
game need concern itself with:  the classic inventory of the player-character's physical 
objects, the conceptual inventory of the player-character's conceptual objects, and the 
external inventory of the player's conceptual objects. 

 
The first, the classic inventory accessible by the action of taking inventory, is well-

understood and well-beloved.  A common early response to each of a game's puzzles is to 
take inventory, to see if the player-character is in possession of an object which might be of 
service.  This often works; many puzzles are constructed to be solvable in exactly this 
fashion. 

If, for some reason, a physical object cannot be taken into the inventory, it 
automatically becomes a second-class citizen.  An easy puzzle might consist of using a 
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hammer to break a mirror; if the puzzle requires the player to carry the mirror back to an 
immovable anvil in order to break it, the puzzle becomes harder. 

 
The second inventory, which we might consider as the memory of the player-

character, has traditionally received much less support.  Even when a game is tracking 
whether or not a player-character has a particular conceptual object, it rarely makes that 
information accessible to the player in a useful way. 

An early, interesting exception is the spellcasting system introduced by Infocom's 
"Enchanter" series.  Spells are conceptual objects with a number of properties usually 
associated with physical objects – they are 'dropped' after casting, for example.  With 
regards to the issue at hand, the command SPELLS provides a list of the spells currently 
known by the player-character.   

It's not unusual to see games implement a quasi-inventory for conceptual objects by 
associating them closely to token physical objects which can exist in the physical inventory 
– for example, a letter which contains a password or combination.  Indeed, some games will 
go so far as insisting that the player-character cannot drop or dispose of the token object, 
usually with some admonition that it seems important.  I suspect that this special treatment 
arises from the nature of the associated conceptual object, which cannot be dropped from 
the conceptual inventory. 

At the other extreme, a few games have physical objects which, like a cassette tape 
from Mission: Impossible, self-destruct after delivering their conceptual object payload.  
The middle ground is occupied by objects which are persistent but immovable, like a 
plaque bolted to a building. 

As before, puzzles are easier if there's an object in the inventory to refer to, and 
harder if there is not.  However, in the case of conceptual objects, this difficulty is largely 
artificial.  If a game provided a good way of taking inventory of the player-character's 
conceptual objects, there would be no need to lug around physical tokens of the concepts. 

 
Finally, we have the inventory of conceptual objects held by the player, within his 

fallible human brain.  Unlike the other two inventories, this exists beyond the game's world 
model.  In theory, a game should make no assumptions at all about anything outside of 
itself. 

In practice, many games make extensive use of this inventory.  Indeed, if the player-
character's conceptual inventory is inaccessible, which is so often the case, one must rely 
upon the player's, as they are synchronized, at least in theory. 

This is problematic insofar as a game can only guess about what is or isn't in the 
player's mind.  Perhaps the player has simply forgotten about some conceptual object 
which the game expects him to remember.  Or the player, by virtue of previous play, knows 
things which the game expects him to not yet know. 



7 
 

An easy test for this is to have a person play a game for a while, and then switch with 
a new person.  How many difficulties will the new person, unburdened by the conceptual 
objects provided earlier, have with the game?  Will it be, in fact, impossible for them to 
complete the game?  This test points out the dependencies the game is placing on the state 
of the conceptual inventory of the player. 

An interesting benign usage of this effect is the employment of 'feelies', or additional 
real-world content provided with a game, for copy protection.  These efforts exploit the gap 
between the knowledge of the player-character and the player, relying on the feelies to fill 
that gap. 
 
Further Implications 
 

The true measure of a theory may be in its usefulness to people engaged in actual 
work.  Some of the implications that arise from this theory include: 

• It is somewhat reassuring that any problem with the model world can be tackled 
through the use of nothing more than changing the locations of objects.  This will 
often not be the most elegant solution, but it remains useful as a large blunt 
object of brute force. 

• Consider carefully the repercussions of making changes to the systems related to 
the movement of objects.  Things like alternates to compass directions, or 
inventory limits, are often not worth the inherent irritation to the player.  This 
includes the movement of conceptual objects; examples to avoid here include 
unwarranted distinctions between EXAMINE and READ, and making data entry 
to machines or NPCs too difficult. 

• Think about how you'll handle the conceptual inventory of the player-character.  
There is a lot of room for improvement and innovation here.  Outside the scope 
of interactive fiction, MMOs and other videogames have taken some interesting 
approaches to things like quest logs and achievement lists. 

• Also consider how your game interacts with the player's mental inventory.  
Don't make unreasonable demands on the player's knowledge or memory.  It's 
the twenty-first century – are you still expecting the player to keep notes and 
maps on scrap bits of paper?  There is room for improvement and innovation 
here, too. 

• Finally, for the serious language architects out there:  although I made an earlier 
claim that any good world model would be founded on objects and their 
locations, this might not necessarily be the case.  What would a world model look 
like if it were more concerned about conceptual objects than physical objects?  
What if an apple being in the pantry was less important than an apple providing 
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an "I am in the pantry" conceptual object?  I think this could be an interesting 
direction for development. 

 
Conclusion 
 

I began this innocently enough, with a simple theory:  all actions can be 
implemented as changing the location of one or more objects.  I believe I have 
demonstrated that this theory holds, although there's always the possibility that a proof to 
the contrary exists. 

The theory led me to consider that 'objects' must include both physical objects and 
conceptual objects, and to consider their various properties.  A further examination of 
conceptual objects led me to consider their existence with respect to the player-character 
and also the player, and the repercussions of that model. 

Finally, I enumerated a few prescriptive implications of this theory.  I believe the 
theory points out certain directions for innovations and improvements that would make 
games better, which is a necessary quality for any theory that we would consider non-
trivial and actually useful. 
 
 
Roger Carbol 
4 March, 2011 


