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Abstract

The CAVEcomm library is a set of routines designed to generalize the communications between
virtual environments and supercomputers.

1 Library Model

The model for the library is that of a client/server. Somewhere at a known URL is a broker whose
purpose is to mediate the communications between various client applications (CAVE, simulations,
etc.).

1.1 The Broker

The broker maintains tables of all clients and of all sessions (applications) that are registered with it.

The table of clients includes such elementary information as the client’s capabilities (machine
type, model, etc.) as well as basic application information (CAVE application, IBM simulation, etc.).
Clients can query the broker for this information.

The table of sessions includes information on all sessions (applications) that any registered client
can run. The table maintains such information as executabie names, data files, command line argu-
ments, etc. Of course, clients cannot attach to sessions outside of the realm of their physical machine.
For example, clients cannot run a CAVE application unless CAVE functiexists onality on their ma-
chine. Clients can query the broker for this session information.

The broker executable is in the bin subdirectory within the CAVEcomm distribution.
To run the broker, type ./c2cbroker - commandline arguments

Commandline arguments include the following:

e -c2cdbg { 100-140 }

Specifies the level of debuging messages output by the broker, 100 being the lowest
level of c2c¢ internal messages and 140 being the greatest.

e -c2curl_filename { my_url_file }

Contains the URL for the broker, the idea being that this file lives in some common
shared file space that all users of a given instance can access.



e -c2c_port { port number }

Specifies the particular port that the broker will be listening on, thereby aliowing users
to pick an arbitrary port number and use that port over and over, thus eliminating
the need to change the config files.

Example: ./c2cbroker -c2c_port 10001 -c2cdbg 140

This command will start a broker process on the machine from which it is run, listening
on port 10001, and printing out all the internal c2c debug messages available.

1.2 The Client

Fach CAVEcomm client is an application (CAVE, simulation, etc.) that has the power to attach to
any other application on the broker. A simulation that is registered with the broker can be accessed
by any other application on the broker such as visualization applications or virtual environments.

2 Communications Transport

The CAVEcomm library uses the Nexus communications library developed at the Mathematics and
Computer Science Division at Argonne National Laboratory. (See http://www.mcs.anl.gov/nexus.)

While Nexus is the communications transport, the user does not need any prerequisite knowledge
in using it. All Nexus communications calls are encapsulated in the library; thus, the user is unaware
of the Nexus presence.

By using Nexus, the CAVEcomm library is able to support various communications protocols such
as TCP/IP sockets and shared memory, as well as various message-passing libraries.

3 CAVEcomm Library

All functions in the CAVEComm library start with the prefix ¢2c. The CAVEcomm library contains
functions that are broken down into various sections.

3.1 General Routines

int c2cGetDebugLevel(void); Get the current maximum debugging level in an application.

void c2cInit(int *arge, char *argvg[],CaveEnv *env); Start all communications functionality.
Its arguments are the argument count, argument vector, and a structure describing the appli-
cation’s operating environment. It must be the first CAVEcomm library call made (except for
c2cReadConfigFile or if the world routines are used). If the CAVEcomm library is used with the
CAVE library, the call to c2cInit must occur after the call to CAVEInit is made.



void c2cPrintf(int level, char *format, ...); Print the text. The text consists of a chracter string
describing how to format the text and any applicable variables contained in the format. This
function is similar to the printf function found in the standard I/O C library. The level parameter
tells the library at what level to print the text.

int c2cReadConfigFile(char *filename,c2cConfig *config); Read filename for application def-
initions. The definitions are placed into config, which contains all known application definitions.
If filename is null, the default file .c2cConfig is attempted to be opened. If filename or .c2cConfig
cannot be opened, E_OPEN_CONFIG_FILE is returned; otherwise, E_SUCCESS is returned.

void c2cSetDebugLevel(int level); Set the current maximum debugging level in an application.

void c2cTerminate(void); End all communications functionality. It is the last CAVEcomm library
call made (unless the world routines are used).

3.2 Broker Routines

HostId c2cBrokerAttach(URL url); Attach to the broker listed by wrl. The URL must be of
the format c2cBroker://{ip hostname}:{ip port}/. Supplying a URL of a different format
will give unpredictable results. A Hostld is returned uniquely describing that broker.

int c2cBrokerDetach(HostId host); Detach from the broker specified by host. No further refer-
ences can be made to it host after it is detached. E_LINVALID_HOST is returned if Hostld does

is returned.

int c2cBrokerKill(HostId host); Terminate the broker specified by ost. All database information
on the broker is disposed of, and all programs connected are terminated. Most programs will
never issue this call. E_JINVALID_HOST is returned if Hostld does not match a host that was
previously attached with c2cBrokerAttach; otherwise, E_.SUCCESS is returned.

CAVEId c2cGetClientld(HostId host,char *name); Query the broker host, and return the as-
signed CAVEId of the client name. The CAVEId is returned if the client name is found; otherwise,
EINVALID_CLIENT is returned. If the host is invalid, EINVALID_HOST is returned.

int c2cGetClients(HostId host,int *num_clients,CaveEnv **client_list); Retrieve a list of all
clients currently registered on broker host. The number of clients registered is returned is in
num_clients along with an array of all the registered CaveEnv structures. EINVALID_HOST is
returned if Hostld does not match a host that was previously attached to with c2cBrokerAttach;
otherwise, E.SUCCESS is returned.

Sessionld c2cGetSessionld(HostId host,char *name); Query the broker host, and return the
assigned Sessionld of the session name. The Sessionld is returned if the session name is found;
otherwise, EINVALID_SESSION is returned. If the host is invalid, EJINVALID_HOST is re-

turned.

int c2cGetSessions(Hostld host,int *num_sessions,CaveSession **session_list); Retrieve a
list of all sessions currently registered on broker host. The number of sessions registered is
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clean:

// CAVE1

//
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float dz;
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float dz;

17



[aln TR

e Y

s

18



11).
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sleep(1);
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float dz;
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sleep(1);
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sleep(1);
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float dz;
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sleep(1);
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c3f(bg) ;

zclear();
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