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About This Manual

This manual describes the administration of the Location Broker, a
component of the Digital Remote Procedure Call (DECrpc) Version 1.0,
which is based on and is compatible with Apollo’s Network Computing
System (NCS). Location Broker software provides name service runtime
support for distributed application programs that use remote procedure calls.
These programs can include both user applications and system facilities.

This manual is a new manual in the DECrpc documentation set. The manual
is based on the manual Managing NCS Software from the Apollo Systems
Division of Hewlett Packard.

Audience

This manual is for system administrators who are setting up the Location
Broker and who are administrating systems that are running distributed
applications. It explains how to establish and maintain runtime support for
distributed applications.

Organization

This manual contains four chapters, a glossary, and an index.
Chapter 1 describes the basic concepts of the Location Broker.

Chapter 2 describes 1b_admin, the Location Broker administrative tool,
and its use.

Chapter 3 describes how to set up and run the Location Broker processes on
homogeneous networks and networks that include Apollo systems. It also
describes how to maintain the Location Brokers.

Chapter 4 contains the reference pages for the 1b_admin administrative
tool and the Location Broker processes 11bd and nrglbd.

If you want to set up the Location Broker immediately, you can follow the
procedures in Chapter 3 without reading any of the other chapters.




Related Documentation
For more information on topics related to DECrpc, see the following

documents:

DECrpc Programming Guide

This book is a reference manual for programmers developing
distributed applications. It provides programming information and
examples of programs using remote procedure calls, including calls to
the Location Broker. The manual also includes reference pages for
DECrpc library routines and utilities.

Conventions

The following conventions are used in this guide:

special

variable
literal

[]

UPPERCASE

example
example
new term

viii About This Manual

In text, each mention of a specific command, option,

partition, pathname, directory, or file is presented in this

type.

In syntax descriptions, this type indicates terms that are
variable.

In syntax descriptions, this type indicates terms that are
constant and must be typed just as they are presented.

In syntax descriptions, brackets indicate terms that are
optional.

In syntax descriptions, a horizontal ellipsis indicates that

the preceding item can be repeated one or more times.

The Location Broker software differentiates between
lowercase and uppercase characters. Enter uppercase
characters only where specifically indicated by an
example or a syntax line.

In examples, computer output text is printed in this type.

In examples, user input is printed in this bold type.
In text, new terms are introduced in this bold type.
This is the default user prompt in multiuser mode.

This is the default privileged user prompt.

A vertical ellipsis indicates that a portion of an example
that would normally be present is not shown.

U
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~ Location Broker Concepts 1

The Location Broker is a component of DECrpc, which is based on and is
compatible with the Network Computing System (NCS), a set of tools for
heterogeneous distributed computing. This chapter introduces the Location
Broker and describes the role that it plays in distributed applications.

1.1 Location Broker Overview

The Location Broker is a name service that provides clients with information
about the locations of objects and interfaces. An object is an entity accessed
by well-defined operations. A file, a directory, a database, a serial line, a
printer, and a processor can all be objects. Each interface is a set of
operations that can be applied to any of those objects.

Every object has a type. For example, you can classify printer queues as
objects of the type printqueue, accessed through a printqueue_ops interface
m that includes operations to add, delete, and list jobs in the queues.

DECrpc identifies every object, type, and interface by a Universal Unique
Identifier (UUID). A UUID is defined as a 16-byte quantity identifying the
host on which the UUID is created and the time at which it is created. Six
bytes identify the time, two are reserved, and eight identify the host.

The uuid_gen utility provided in DECrpc generates UUIDs as text strings
or as data structures defined in C syntax. The string representation used by
the NIDL Compiler, a tool for developing distributed applications, and by
DECrpc utilities consists of 28 hexadecimal characters arranged as in this
example:

3a2£883¢4000.0d.00.00.£fb.40.00.00.00

Servers register with the Location Broker their socket addresses and the
objects and interfaces to which they provide access. Clients issue requests to
the Location Broker for the locations of objects and interfaces they wish to
access. The broker then returns database entries that match an object, type,
interface, or some combination of these, as specified in the request.

The Location Broker also implements the RPC message-forwarding |
mechanism. If a client sends a request for an interface to the Location ]
Broker forwarding port on a host, the broker automatically forwards the |
m request to the appropriate server on the host.




1.2 Location Broker Software
The Location Broker consists of the following interrelated components: u
e  The Local Location Broker
e  The Global Location Broker
e  The Location Broker Client Agent

The Local Location Broker (LLB) is an RPC server that maintains a
database of information about objects and interfaces located on the local host.
The LLB runs as the process 11bd. The LLB provides access to its
database for application programs and also provides the Location Broker
forwarding service. An LLB must run on any host that runs RPC servers.

The Global Location Broker (GLB) is an RPC server that maintains
information about objects and interfaces throughout the network or internet.
The GLB runs as the process nrglbd.

The Location Broker Client Agent is a set of library routines that
application programs call to access LLB and GLB databases. Any client that
uses Location Broker routines is actually making calls to the Client Agent.
The Client Agent interacts with the LLBs and the GLB to provide access to
their databases. Figure 1-1 shows the relationships among application
programs, the Location Broker components, and the Location Broker

databases.
\J
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Figure 1-1: Location Broker Software
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1.2.1 Location Broker Data

Each entry in a Location Broker database contains information about an
object, an interface, and the location of a server that exports the interface to
the object. Table 1-1 lists the fields in a database entry. Use the 1b_admin
command, described in Chapter 2, to view database entries.
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Table 1-1: Location Broker Database Entry

\J

Field Description

Object UUID The unique identifier of the object

Type UUID The unique identifier that specifies the type of the
object

Interface UUID The unique identifier of the interface to the object

Flag A flag that indicates whether the object is global (and

therefore should be registered in the GLB database) or
local (and therefore should be registered in the LLB
database)

All global registrations are also registered with the LLB
on the host where the server registers.

Annotation Sixty-four characters of user-defined information

Socket address length ~ The length of the socket address field

Socket address The location of the server that exports the interface to
the object

Because each database entry contains one object UUID, one interface UUID, v
one type UUID, and one socket address, a Location Broker database must

have an entry for each possible combination of object, interface, type, and

socket address.

Thus, the database must have 10 entries for a server that:
e  Listens on two sockets, socket a and socket b

e Exports interface 1 for object x, object_y, and
object z

* Exports interface_ 2 for object_pand object g
*  Has only one type for object_p and object g

You can look up Location Broker information by using any combination of
the object UUID, type UUID, and interface UUID as keys. You can also
request the information from the GLB database or from a particular LLB
database. Therefore, you can obtain information about all objects of a
specific type, all hosts with a specific interface to an object, or even all
objects and interfaces at a specific host. For example, you could find the
addresses of all remotely available array processors by looking up all entries
with the arrayproc type.

U
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1.2.2 Location Broker Registrations and Lookups

The Location Broker Client Agent is a set of library routines that applications
use to access and modify the LLB and GLB databases. When a program
issues any Location Broker call, the call actually goes to the local host Client
Agent. The Client Agent then does the work to add, delete, or look up
information in the appropriate Location Broker database.

Figure 1-2 illustrates a typical case in which a client requires a particular
interface to a particular object but does not know the location of a server
exporting the interface to the object. In this figure, an RPC server registers
itself with the Location Broker by calling the Client Agent in its host (1a).
The Client Agent registers the server with the LLB at the server host (1b)
and with the GLB (1c). To locate the server, the client issues a Location
Broker lookup call (2a). The Client Agent on the client host sends the
lookup request to the GLB, which returns it through the Client Agent to the
client (2b). The client can then use RPC calls to communicate directly with
the located server (3a, 3b).

Figure 1-2: Client Agents and Location Brokers
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A client might know the host where the object is located without knowing
the port number used by the server. The client can specify this information
in its lookup call. In this case, the Client Agent directly interrogates the LLB
of the remote host, as illustrated in Figure 1-3.
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Figure 1-3: Client Agent Doing a Lookup at a Known Host
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1.3 The Local Location Broker

1.3.1

The LLB runs as the 11bd process. It has two major functions:

e It maintains a database of the objects and interfaces that are exported by
servers running on the host.

e It acts as a forwarding agent for requests.

Although it is recommended that you run an 11bd process on every host,
the process is required only on hosts that run RPC servers.

The Local Database

The LLB database provides location information about interfaces on the local
host. This information is used by both local and remote applications. To
look up information in an LLB database, an application queries the LLB
through a client agent. (See Figure 1-1.)

1-6 Location Broker Concepts
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1.3.2 The LLB Forwarding Agent

The forwarding facility of the LLB eliminates the need for a client to know
the specific port that a server uses and thereby helps to conserve well known
ports. The forwarding agent listens on one well known port for each address
family. It forwards any messages that it receives to the local server that
exports the requested object.

Forwarding is particularly useful when the requestor of a service already
knows the host where the server is running. Such a server can use a
dynamically assigned opaque port and register only with the LLB at its local
host, not with the GLB. To access the server, a client needs only to specify
the object, the interface, and the host, but not a specific port.

1.4 The Global Location Broker

The GLB manages information about the objects and interfaces that are
available to users on the network. An RPC server registers itself with the
Location Broker by calling the Client Agent on its host. The Client Agent
adds the registration information to the LLB database at the server host and
also sends the information to the GLB.

When a client requires the services of a particular interface, it issues a
Location Broker lookup call to the Client Agent on its host. The Client
Agent sends the lookup request to the GLB. The GLB extracts the required
information from its database and returns it, through the Client Agent, to the
client. The client can then use RPC system calls to communicate directly
with the located server.

When the GLB receives calls, either from a server or from 1lb_admin, to
register or unregister an object, the GLB process updates the GLB database.

Location Broker Concepts 1-7
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Ib_admin: The Location Broker
Administrative Tool 2

The Location Broker administrative tool, 1b_admin, allows you to inspect
or modify the contents of a Location Broker database. Use lb_adminto
look up information, add new entries, and delete existing entries in any LLB
or GLB database.

The 1b admin tool is useful both for inspecting the contents of the
Location Broker databases and for correctmg database errors. For example,
if a server starts while the nrglbd is not running, you can manually enter
the information for the server in the GLB database. Similarly, if a server
terminates abnormally without unregistering itself, you can use 1lb_admin
to manually remove the server entry from the GLB database, the LLB
database, or both.

2.1 Starting Ib_admin

Because 1b_admin is a foreign command, you must define it in the startup
file SYS$STARTUP:RPC$UCX_STARTUP.COM as follows:

$1lb_admin :== $rpc$exe:lb admin

After defining the command, start Ib_admin by typing the command at the
prompt:
$ 1b_admin

Table 2-1 lists the qualifiers to the 1b_admin command.

Note

This tool is available on VMS systems, ULTRIX systems, and
other versions of the UNIX operating system. The command
interface is common across all these systems, and therefore is not
in a traditional DCL style.

For this command, precede qualifiers with a hyphen (-), rather
than the customary slash (/).

You must define each DECrpc command as a foreign command.

























































































































