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Concepts and Nomenclature in the World Modeling System

or

A Lesson in Applied Metaphysics

Greg Hood
29 January 1986

Status: Proposed

1. Worlds

Each simulation that is to be run must have a unique world name. This name must be registered’
with the World Coordinator by placing it in the file "/usr/worldm/worids.start”, along with the
filename of the desired World Master. At this point the authorized users of that world may be listed,
along with the filenames of their desired User Interfaces.

2. Objects

All objects (both comnl2x and primitive) within a world rm.ust have a name associated with them. The
name of an obiect cannot be more than 31 characters in length. The rule for uniqueness is that the
name of an chject must be unique among it and its siblings. The full name of an object is formed by
concatenating the names of all of its superobjects with its own name (in a fashion similar to Unix
filenames). For example, if we have two tables, then the names may be as foilcws:

table1
top
leg1
leg2
leg3

table2
top
leg1
feg2
legd

To designate the first leg of the second table the full name “table2.lcg1" would be used. The name




ot an object must be given at the time the object is created. The User Interface will check that the
specified name satisfies the uniqueness requirement. It is also possible to change the name of an
object after it has been created.

3. Organisms

Each organism in a simulation must have a unique name. This is given at the time when the
StartOrganism or AttachOrganism command is issued. It is possible to change an organism's name
later on if that is required.

4.Views

Each view of the world which the Perq generates must have a name. Thus, a global view of the
world may have the name "birdseye"”, while the view as seen from organism A's perspective may have
the name "viewA". View names must be unique.

5.Images

A view when computed by the Perq may have more than one image request associated with it. An
image request specifies some post-processing which is to be done to the view (thus turning it into an
image), and also spccifics what to do with the image (e g. display it on the Pwiq screen, save it in a
file, or Jdeliver it to an cryanism). Each series ¢f images which is generated by the Perq must also be
given a name. Thes2 must ba uniquo. Thay may, however, coincide with the view name for that
image.

6. Time

The time within a world is measured in seconds. When the world is first created, the time is set to 0.
Therealter, time increases in quantized steps, called timesteps. A timestep is typically a constant
between 0.1 second and 1 second, although this can vary over the course of a simulation,
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Figure 6-1:

A timeline is useful for visualizing the simulation (see Figure 6-1). Al any time in the simulation, the
world state may be saved by giving it a state name. For example, we may save the state at time 10 and
at time 20. This is represented on the timeline as shown in figure 6-2. It is possible to restore the state
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Figure 6-2:
of the world to that of a saved state. We may think of this going back to a node on the timeline. The
simulation may be continued again with possibly different actions on the part of the user or the
organisms within the world. Thus, it will not necessarily retrace the path of the old timeline, but will
diverge to form a distinct branch. This process may happen repeatedly so that a complex tree may
result as depicted in figure 6-3. The root of the tree is alwéys the initial world state at time 0, termed
the “creation" state.
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Figure 6-3:

7. Statcs

Whenever an entire simulation is saved by the SaveState command, the state of the world is saved
along with the internal mental stites of all organisms within the world. The SaveState command will
as« the user for the namo of this saved state. The state of tha world will be saved in a fil2 of the form
“¢world name>.{state name>.WM.state" within the working directory of the world master. The state of
each organism will be saved in a file of the form "<world name>.{state name>.{organism name>.state"
within the working directory of the organism. The length of the world name plus the longest organism
name plus the state name must not exceed G characters because of Unix 4.1 filesystem restrictions.
Thus, it is good to try to choose short names until we get support for long filenames in Unix 4.2. In
addition, a line describing the state will be appended to the file “Cworld named.WM.stdir”. There is
one special state which is present in all worlds which is given the name "creation”. This state is not
listed in the state directory. Restoring the state to the “creation" will remove all objects and
organisms from the world, since there is initially nothing in a world when it is first created.




8. Checkpointing

it is important that the system save the state of the world occasionally even in the absence of any
explicit "Save State” command. This is so that in the event of a hardware or software failure, many
hours of user and computer time will not be lost. Thus, after a certain number of timesteps, the entire
simulations is checkpointed. A checkpoint operation is handled exactly as a SaveState command
with state name "CKP<number>". The number is an integer which is the truncation of the world time
multiplied by 1000. Thus, worlds will be saved in files with names of the form "<world
name>.CKP<{time>.WM.state" and organisms in files with names of the form "<{world
name>.CKP<time>.Corganism name).state”. A line describing the checkpoint will also be added to
the file "¢world name>.WM.statedir". Checkpoint files are automatically deleted to conserve disk
space just before the second following checkpaint file is written. This ensures that at least one good
set of checkpoint files will be available at any time.

9. Traces

During the execution of a simulation, it is often necessary to record certain information such as
successive views of the world, or a trace of an organism’s internal state'. The log files produced
during a portion of simulated time must be given a collective name, which will be termed a "trace”.
We may indicate this on tiie timeline graph by the labeling of a path on that graph with the traca name
(see Figure 9-1). itis passible to return back to a state and then rerun the simulation from that point
producing A new trace. The only restriction is that log files in the same trace cannot overlap in time.
In other words, when a world state is restored, the trace nume must ba changed or else the previous
log files generatnd for paths extending after the restorad time will be lost. For example, in figure 9-1,
if the state is restored to "State1” and the trace name is changed to "trace4" then the simulation can
be replayed and both traces will be preserved (see figure 9-2). If, however, the trace name is not
changed then the previous log files with the name “trace3" which extend after "Statet” will be
erased, and uverwritten by the new log files (see figure 9-3).

10. Log files

Individual log files are created for each segment of the timeline graph. Thus, whenever a state is
saved (including a checkpointed state), new log files will be opened for subsequent recording. The
form of the log liles for organisms is "<world name>.Ctrace name>.organism name>.Ctime>.log". The
*{timed>" is the world time at the start of that segment multiplied by 1000 and truncated. In addition

'Uling the Vinwer program, it will be possible to rapiily display ceveral logs on the same screen and sequence through
them.
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the log lile name is appended to the list of log files in that trace, which is stored in a file of th2 form
“<world name> .(trace name>.organism name>.logdir”.

11. Image Files

A new file is created for each individual image gencrated regardless of the state saving which has
taken place. The form of the filenames for images is "<world named.<trace named<image
named.Ctime>.img". The "<{time>" is the world time multiplied by 1600 and truncated. These
filenames are also added to an image file list, which is kept in a file of the form "<world name> <trace
name>.{image name>.imgdir". Image files are stored in the directory "/sys/user/images/" on the
Perq on which they were generated.




12. implementation Guidelines
The new commands will require one new command to be added to the protocol:

Set Trace Name ¢ 68 (string trace name>
(Ul to WM, WM to UI, Ul to PQ, WM to SE1, SEI to WM (unilikely)] This command
sets the trace name for the simulation. The appropriate action on receipt of this
message is:

1. Close all previous log files.
2. Set the internal trace name to its new value.

3. Open the file "<world name>.{trace name>.{organism name>.logdir”,
creating it if necessary.

4. Go through the file and find all previous log files which end after the
current time, and delete them, including their entry in the .logdir file.

5. Whenever new log information is to be written, the program must then
open the new log ‘file of the form "<worild named>.(trace
name>.<organism name>.<timed.log".

The semantics of some existing commands will have to be extended to support the log file concept:

Save State ¢ 45 (string>
[UI to WM, Wi to Ul, WM to SEI) :
Upon receipt of this comm:and an organism should make sure the log file has been
closed, and the line in the log file directory updated to include the ending time for
that log file. \When subsequent information is to be written to the log file, a new
log file will be opened.

Restore State ¢ 46 <(string>
[UI to WM, SE! to WM, WC to WM, WM to Ul, WM to SEI]
The handling of log files upon receipt of this command is done as follows:

1. The currently open log file is closed.

2. The log file directory is updated.

3. The internal state is restored.

4. Find all log files listed in the log file directory which end after the

restored time, and delete them, including their entry in the log file
directory.

5. Whenever new log information is to be written, the program must then
open the new log file of the form “<world name>.<trace
name>.Corganism named.{time>.log".




13. File Formats

13.1. State tile directories

<{time1) (state name 1>
{time2> {state name 2>

The entries are in unsoried order.

13.2. State files
The format of these is specific to the program saving the state. The only constraint is that the
program which saved it must be able 1o read it back to restore its state.

13.3. Log file directories
<time x 1000 and truncated> <{starting time> {ending time>

The entries are in unsorted order.

13.4. Log files
Log files have the following format:

tL
World time: {time>
<lcg file information)

tL
World time: <time>
<log file information)

The chunks of information in these files is sorted according to world time.

13.5. Imags file directories

<time x 1000 and truncated> <height in pixels> <width in pixeis>

The entries are unsorted.




13.6. Image files
on the Perq are in the special Accent fite format for bitmaps so that LoadVPPicture can

image files
be used to rapidly read the image.




