Glossary

Aural Manager (AUR)

Computer Image
Generator (CIG)

Console

Entity (ENT)

Implementation
Language (IL)

Optional special manager that interfaces to sound
generation hardware and provides a number of services
to help manage the aural representations of entities.
The nature of the hardware is irrelevant since the
services provided are flexible enough to accommodate
all forms of sound generation.

Special-purpose hardware that is dedicated to the task of
generating three-dimensional graphics. A CIG may take
the form of anything ranging from a stand-alone unit to
a single printed-circuit board card. A CIG is connected
to a general-purpose host that runs software controlling
access to the CIG’s features (often in the form of a
graphics library).

Hybrid special manager and entity wused for
administrative purposes within a USS. It can be used to
create/terminate system processes, introduce UML code
into the simulation, etc.

One of the essential system components. The state of
the simulation is represented by the sum of each entity’s
state. Core ENT functionality is quite simple, primarily
consisting of processing monitor requests, periodically
updating its state, and sending state updates for those
monitored components that have changed value. An
entity’s functionality may be extended through the use
of UML code.

The language that the system processes have been

implemented in, i.e. C++. This term is used to avoid
confusion with the modeling language used, i.e. UML.
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Master USS (MUSS)

Master UM (MUM)

Node ID (NID)

Process ID (PID)

Process Management
Layer (PML)

Resource Manager (RM)

Resource Profile (RP)

Spatial Integrity
Manager (SIM)

Special Manager

The system in the prototype that manages the routing of
messages from one (slave) system to another. It is also
the first system to start in the network and is contacted
by all other systems after they have finished their
initialisation.

see Universe Manager

Unique identifier used to represent a USN within any
given system. The prototype supports 32,768 nodes in
one system.

Unique identifier for a process within a USN and is
used to contact and communicate with the specified
process. The actual meaning of this identifier is
implementation and node specific.

Software library used to abstract each operating
system’s differences to increase portability of the
prototype USS. Services are currently restricted to
message passing but could be extended to include time
management, etc.

Required manager that manages access to all resources
on the node it is executing on. Contains a dynamic
deadline scheduler to ensure that all processes complete
their allocated workload on time, each simulation step.
Aids the MUM in its system-wide load balancing duties
by nominating processes that are consuming too many
local resources.

Data structure that can be used to hold details of the
resource consumption of either an individual process or
a node. An RP is the unit of communication between
all processes when transferring information regarding
resource usage. The resources monitored are: CPU,
memory, backing storage and network bandwidth.

Special manager that is used to monitor an entity’s
position and volumetric information. If one or more
other entities should “collide” with each other, they are
informed of the event and then left to resolve the
situation amongst themselves.

All special managers are optional system components,
but the usefulness of a system without them is limited.
Often managers are used to control displays, e.g. VIS,
but they may also simply provide essential services to
entities, e.g. SIM.
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SUM

System ID (SID)

Universal Configuration
Language (UCL)

Universal Modeling
Language (UML)

Universal Process
IDentifier (UPID)

Universal Simulator
Node (USN)

Universal Simulator
System (USS)

see Universe Manager

Unique identifier used to represent a USS within a
network of systems. The prototype permits a maximum
of 32,768 such systems to be networked together.

Simple variable-value language with a hierarchical
structure that is used to describe all configuration
information within the prototype system.

The language used to describe the Virtual Environment
to be simulated. Structured as one or more related
universes, each containing a number of constants and
properties that are used by the defined functions.
Enables description of the entities inhabiting the
simulation and their unique behaviour. UML code may
be passed between processes at run-time and, through
interpretation, issue service requests to managers,
redefine an entity’s behaviour, and so on.

Unique address of a process within all systems. This
identifier is composed of a unique system ID, node ID
and process ID. Two UPIDs are present in every
message transmitted between processes, one detailing
the sender and the other specifying the destination for
the message.

The building block of a USS. A single USN can
execute a complete simulation on its own but is
commonly networked with other nodes to form a larger,
more powerful system. The bandwidth available to
processes is at its highest within a USN and latency is at
its lowest. A USN 1is a user’s gateway into the
simulation of a Virtual Environment. Each node
supports one UM, one RM, a number of entities, and
zero or more special managers.

A USS is composed of one or more USNs and
distributes the simulations amongst them in order to
increase simulation speed, manage larger simulations,
increase system fault tolerance, and permit multiple user
interaction. One node in every system is nominated as a
master and runs the MUM which manages
communications with other systems. Each system
within a network replicates the simulation workload and
they keep each other informed of their users’ actions
within the simulation.
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Universe Manager (UM)

Visual Manager (VIS)

The UM 1is the heart of each node. Most
communications within a node pass through the UM.
Those intended for other nodes are sent to the UM at the
destination through the Master UM (MUM). The
services that are most in demand are: progressing the
local simulation; satisfying requests to monitor state
information issued by managers; routing state
information sent by entities; routing messages from
local processes to remote nodes and vice versa.

The Master UM has the same responsibilities as a
normal UM, but in addition it also manages system-
wide scheduling (including the coordination of entity
migrations from one node to another). Other special
services include progressing the simulation within the
system, coordinating communications with other
systems, and controlling individual node activation and
deactivation. All UMs on other nodes in the system are
known as Slave UMs.

Optional special manager that interfaces to a CIG and
provides a number of services to help manage visual
representations.
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