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CP-iP Stack Configuration Concepts

TOD ND B

Software offered to the Internet community for general use is considered to be in

the public domain. Unless formally adopted as a required Internet protocol, the
implementation of any particular service is site-dependent. A list of required

protocols for the Internet environment is issued periodically as an RFC.

A group of Internet users, the Internet Engineering Task Force (IETF), acts

independently to examine available services, protocols, and implementation
methods. The IETF meets periodically to make short-term implementation

recommendations to the Internet community in support of system interoperability

within Internet. The IETF is a task force of the Internet Activities Board (IAB), an
independent group of researchers that monitors and directs much of the research,
development, and problem-solving activities within the Internet community. The
IAB exchanges information with DARPA and other organizations that support
communications research in the Internet.

1L /i runc

The protocols comprising TCP/IP can be organized into four logical layers, as
shown in Figure B-2. These layers rely upon a fifth layer that represents various
physical subnetwork types that support TCP/IP communications. The following
subsections describe the communications protocols in each layer of the TCP/IP
architecture.

Table B-1. TCP/IP Logical Layers and Standard Protocols

Layer Protocol

Process/appiication layer Fiie transfer protocol (FTP)
Simple mail transfer protocol (SMTP)
Network virtual terminal protocol (TELNET)

Transport (host-to-host) layer Transmission control protocol (TCP)
User datagram protocol (UDP)

Internet layer Internet protocol {IP)
Internet control message protocol (ICMP)
Address resolution protoco! (ARP)

Network access layer CCITT X.25 (for packet-switched PDNs)
FIPS 100 (DDN X.25, for Internet access)
802.2/802.3 {for LANs)

B.2.1. Process/Application Layer

The process/application layer contains end user application processes that operate
on host systems. This layer interacts with the protocols at the transport layer to
send or receive data. Additionally, this layer determines the form its data takes - a
sequence of messages, or a stream of bytes. The process/application layer contains
protocols for resource sharing (computer-to-computer) and remote access
(terminal-to-computer).

7831 5546-100 B-7



B.2.1.1. Application Services Available through the Internet

B-8

All hosts in the Internet are required to implement a certain minimum set of
services (protocols) to support interoperability. These services include:

e KElectronic mail (simple mail transfer protocol, SMTP)
o File transfer (file transfer protocol, FTP)

¢ Remote login _

o TELNET Network Virtual Términal (NVT) protocol)
Electronic Mail

This application enables users to electronically create, send, and receive
correspondence in the form of short text files. Functions are invoked interactively
from the user’s terminal. The main protocol used in this application is the simple
mail transfer protocol (SMTP).

File Transfer

This application enables users to send or receive large, more complex data files.
The main protocol used in this application is the file transfer protocol (FTP).

There are three basic purposes for file transfer:

e Store a file for subsequent retrieval

e Print a file (most often, on the local printer)
®* Run a file as a program, or process it as data
Remote Login

This application enables users of a given system to connect (login) to remote
svstems and establish infnrnctive ses

DY CaLA DI 1Ll 4A
M we

.
sions.

The main protocol used in this application is the network virtual terminal (NVT)
protocol known as TELNET. The TELNET protocol specifies how terminals
communicate with applications running on host computers, and how two terminals
communicate with one another. TELNET was developed in the early 1970s, when
most terminals were unintelligent devices. It was originally designed for scroll
mode, rather than form mode terminals.

TELNET

The main function of TELNET is to establish and manage two simplex data
streams, one in each direction. Because the protocol does not require identical data
structures at each end of the network, the terminal process converts the stream of
8-bit bytes transmitted over the lines (as keys are hit) into a format that can be
recognized by the network. TELNET then adapts the transmitted character code to
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the network standard. TELNET thus provides a fairly general bidirectional, 8-bit
byte communications facility.

TELNET enables terminals to access applications running on hosts connected to
the DDN and other networks that use TCP/IP protocols. It supports a standard
method of interfacing terminal devices with terminal-oriented processes.

As a service recipient, TELNET accommodates connection establishment and
negotiates service options. It changes defaults and sets parameters on the virtual
terminal with a handful of commands that may be initiated at any time by either
side of the network. As a service provider, TELNET optimizes the function of the
host interface by negotiating the most effective operating characteristics.

TELNET comprises several commands that are entered from the terminal.
Through these commands, TELNET can initiate a TELNET connection, negotiate
an option, send a specific command to the remote TELNET, or terminate the
TELNET connection.

B.2.2. Transport (Host-to-Host) Layer

The transport layer is often called the host-to-host layer. It controls the quality of
data transmission, ensuring that a reliable path exists at all times between end
nodes. It is the highest layer responsible for the data integrity of end-to-end logical
connections.

The transport layer ensures that an optimal quality of service is provided from the
start of a session to its completion. It controls a session by passing along
information about the quality of the communications. It uses various mechanisms,
unrelated to the supported application processes, to ensure that data is exchanged
reliably. ‘

The most significant function of this layer is to provide successful end-to-end
communications, or communications from one application system to another.

This layer organizes streams of data into segments, and passes the data and a
destination address to the next layer for transmission. This layer also provides an
interface between the upper layer protocols (ULPs) that provide application
functions and the lower layer protocols that provide communications-oriented

functions.

When multiple applications from one system are accessing the network, the
transport layer provides a code that identifies the application program that sent
the information, as well as a code that identifies the recipient application.

B.2.2.1. Transmission Control Protocol (TCP)

The transmission control protocol element provides reliable communication
between pairs of processes (applications) on logically distinct hosts, across
networks and sets of interconnected networks. TCP serves as the basis for the DoD
concept of interprocess communications among systems.
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TCP appears in the DoD protocol hierarchy at the transport layer. It provides
reliable connection-oriented, ordered, two-way simultaneous, full-duplex data
transfer, with capabilities for flow control. TCP, therefore, compensates for
environments in which loss, damage, duplicated or out-of-sequence data, and
network congestion might otherwise occur. Consequently, it is well-suited to
support military, governmental, and commercial applications.

TCP provides its services on top of the internet and network access layers, which
might be prone to data errors. TCP requires addressing and control information to
be initialized and maintained during data transfer. It uses the following
mechanisms to render data exchange more reliable:

¢  Error detection
* Sequencing
¢ Positive acknowledgment with retransmission (PAR)

TCP uses the PAR mechanism to recover from the loss of a segment of data by
lower layers. In operation, the sending TCP resends a segment at timed intervals
until a positive acknowledgment is returned.

¢ Flow control

The TCP flow control mechanism enables a receiving TCP to govern the amount of
data dispatched by a sending TCP. The mechanism is based on a window that
defines a contiguous interval of acceptable sequence-numbered data. As data is
accepted, TCP moves the window upward in the sequence. This window is carried
in every segment, enabling peer TCPs to maintain current window information.

® Multiplexing

Multiplexing allows multiple upper layer protocols (ULPs) within a single host,
and multiple processes in a ULP, to use TCP simultaneously. This mechanism
associates identifiers, called ports, with ULP processes accessing TCP services.
Each ULP connection is uniquely identified with a socket. A socket is the
concatenation of a port identifier and an internet address. Each connection is
uniquely named with a socket pair. This naming scheme enables a single ULP to
support connections to multiple remote ULPs. ULPs that provide popular
resources are assigned permanent ports, which are referred to as well-known
ports.

A message is always sent over a connection from one socket to another socket. TCP
uses the pair of sockets that form a connection to differentiate between multiple
users.

User Datagram Protocol (UDP)
UDP provides a connectionless datagram transport service to upper layer protocols
in the process/application layer. It is less commonly used than TCP because it

requires the upper layer protocols to provide any necessary error recovery and
end-to-end reliability control functions. In general, this requires a user-written
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B.2.3.

B.2.3.1.

application, because reliability control is not built into most process/application
layer protocols common to the Internet environment. UDP has the following
characteristics:

e Provides a data checksum service for data integrity error detection
¢ Follows the same port addressing and multiplexing rules as TCP
¢ Does not guarantee delivery of datagrams

e Requires application ULPs to provide end-to-end reliability control

internet Layer

The internet layer provides a routing function across multiple networks. It relays
data from one network to another, from the source host to the destination host.

Internet Protocol (IP)

IP is responsible for routing data from source to destination across the network. It
accepts data packets (segments) from the transport layer and passes the data to
the network access layer in the form of IP datagrams. Each IP datagram can be
routed across the network according to the IP addressing information it contains.
An IP (internet) address is a unique identifier that indicates the destination device
to which the datagram should be sent.

The internet protocol is implemented within gateways as well as hosts. Gateways
are processors that connect two subnetworks. IP can determine if a datagram can
be delivered to its destination directly (on the same subnetwork), or if it should
travel through a gateway (to a different subnetwork). It uses a routing algorithm
to make this determination. IP can also check the validity of incoming datagrams,
and determine if the incoming datagram should be processed locally or transported
to another location. IP determines the appropriate route to the destination and
passes the datagram to the corresponding subnetwork interface for transmission.

Another major function of the internet layer is datagram fragmentation and
reassembly. Datagrams are broken into smaller pieces before they are transmitted
across the network. IP software at the receiving end of the network then
reassembles the fragments into full datagrams. Fragmentation is often necessary
when a network cannot process the datagrams at their initial size. IP provides its
services through four means of control: type of service, time to live, header
checksum, and options, as described in the following paragraphs. These services
are configured through parameters associated with the configuration statements
described in Section 3.
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Type of Service

Type of service controls the quality of service provided by the networks in the
internet. It is a set of parameters used to select network transmission
characteristics.

Time to Live

Time to live controls the lifetime of a datagram in the internet. It is set by the
sender of a datagram and is the maximum amount of time the datagram is
allowed to exist in the network.

Header Checksum

Header checksum ensures the reliability of data in the IP header.

Options

Options control functions not commonly used in most communications activities.
There are six options:

Security This option enables hosts to send security, compartmentation,
handling restrictions, and transmission control code
parameters.

Loose source, This option enables the source of an internet datagram to

record route supply routing information used by gateways to forward the

(LSRR) datagram to its destination, and to record the route taken.

This option is termed ioose source route because the gateway
or host IP can use any route of any number of other
intermediate gateways to reach the next address in the source

route.
Strict source, This option enables the source of an internet datagram to
record route supply routing information used by gateways to forward the
(SSRR) datagram to its destination, and to record the route taken.

andsa

This option is termed strict source route because the gateway
or host IP must send the datagram directly to the next
address in the source route through the next directly
connected network. The datagram reaches the next gateway
or host specified in the route.

Record route This option enables the route of an internet datagram to be

recorded.

Stream identifier  This option enables a 16-bit stream identifier to be carried
through networks that do not support the stream format.

Internet timestamp This option enables the timestamp alone, the timestamp and
the internet address together, or the timestamp for a specific
internet address to be entered in the IP header.

'CS
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IP Qutput and Input Requests

When the IP receives an output message from an upper layer protocol (ULP), it
builds an IP header from the information provided at the time the request was
made. It then determines the local network address for the message.

If a datagram is too large for the network to process, the message is fragmented to
satisfy the network interface. Finally, the datagram is passed to the network
interface module.

When the IP receives a fragmented datagram from the network, the fragments are
collected until a complete datagram is received. When a complete datagram is
received, the IP header is verified and the datagram (with any additional
information required by the ULP) is passed to the ULP.

ICMP is a sublayer protocol within the internet layer that enables error messages
to be transported to upper layer protocols on behalf of lower layer protocols.
Because internet layer and network access layer protocols have no reliability
control functions, they must notify upper layer protocols of any transmission or
data integrity errors.

ICMP provides a set of standard messages in a common format that can be
interpreted by upper layer protocols. There are two types of ICMP messages: error
messages and query messages. ICMP is a required protocol in the Internet
environment, and it is actually integrated as part of IP. ICMP messages are
transmitted as IP datagrams, using IP as the routing protocol. IP does not
interpret ICMP messages.

Address Resolution Protocol (ARP)

In local area networks, a sublayer protocol called address resolution protocol (ARP)
works in combination with IP to route data to LAN-connected hosts. ARP was
developed specifically to map internet addresses used by IP to physical addresses
used by the LAN subnetwork protocol. It is commonly implemented for LANs that
are connected to the Internet through a gateway, and for stand-alone LANSs that
use TCP/IP protocols.

For example, an application on a LAN-connected host relies on IP to route data to
another host connected to the same LAN, All hosts on the LAN have both an
internet address and a physical (station) address. IP on the sending host can
identify the destination host only by the destination internet address that the
application provides. The LAN subnetwork protocol (MAC on an LAN) cannot
recognize internet addresses. ARP can equate the internet address with the LAN
station address of each host on that LAN to provide IP routing between those
hosts.
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IP on the sending host sends an ARP request over the LAN. ARP requests are
broadcast at the physical layer to all hosts on the LAN. The ARP request header
contains the station address and internet address of the sending host, and the
internet address of the destination host. All hosts receive the ARP request, but
only the host corresponding to the destination internet address will respond to the
sender. ARP on the destination host returns the address mapping information, and
both the sending and receiving hosts retain each other’s addressing information for
future use.

Network Access Layer

The services of the network access layer provide appropriate interfaces to the
underlying physical transmission media that make up the network. This layer
manages the exchange of data between a host computer and the network to which
it is attached. It accepts internet protocol datagrams and transmits them over the
physical subnetwork in the appropriate format. Network access services allow
internet protocol to route data across multiple interconnected subnetworks,
regardless of the subnetwork type.

At this layer, the Internet relies on national and international standards such as
CCITT X.25 for WANSs, and 802.3 (ISO 8802/3) for LANS.

WANs: CCITT Recommendation X.25

CCITT Recommendation X.25 was chosen as the standard set of network access
protocols for use within the DDN. For DDN implementations, X.25 protocols must
conform to the requirements defined in FIPS 106. X.25 protocols were originaily
developed by CCITT for packet-switched public data networks, and address the
requirements for DTE-to-DCE interface protocols in that type of network. X.25
protocols are directly applicable to the Internet physical network structure,
providing a standardized interface to the PSNs that make up the network
backbone.

X.25 comprises three protocol layers. For DDN implementations, the X.25 packet
level protocol (PLP) operates as a lower internet layer subprotocol with IP
operating above it as the routing protocol. The X.25 lower layer protocols (X.25
LAPB and X.21 bis) together fulfill the role of TCP/IP network access layer

services.

LANs: Logical Link Control (LLC) Protocol

LLC is an upper data link layer subprotocol developed by IEEE for use with
various local area network types. LLC is described by the 802.2 standard, and
was adopted by ISO as ISO 8802/2. For TCP/IP communications, LLC provides a
standardized link layer interface to different types of LAN subnetworks described
by associated IEEE standards (such as 802.3).
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B.2.4.3. LANs: Media Access Control (MAC) Protocol

MAC is a lower data link sublayer used in conjunction with LLC. The 802.3
standard describes the MAC subprotocol for carrier sense multiple access with
collision detection (CSMA/CD) LANs. CSMA/CD LANs are high-speed multipoint
baseband networks. The associated subnetwork type is often called an 802.3 LAN.

ISO describes this protocol in the ISO 8802/3 standard. Subprotocols for other

LAN subnetwork types are described in the IEEE 802 and ISO 8802 series of
standards.

The 802.3 LAN type is closely associated with TCP/IP protocols. 802.3 uses the
same transmission medium as Ethernet LANs, and accommodates Ethernet
version 2 frame structures. 802.3 or Ethernet LAN subnetworks are most
commonly implemented to interconnect UNIX host systems using TCP/IP
communications protocols.
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B.3. Summary

Figure B—3 shows how TCP/IP protocols implemented by Unisys software fit into
the logical layers of the ARPANET architectural model. TCP-IP Stack implements
TCP, UDP, IP, ICMP, and TELNET, and provides access to host-based Internet

application services.
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Figure B-3. Relaﬁonship of TCP/IP Protocols to Architectural Layers
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TCP-IP Stack Addressing Concepts

TCP-IP Stack allows you to use standard addressing mechanisms that support
data routing in TCP/IP networks.

IP Broadcast Address

IP includes a broadcasting mechanism by which a message can be transmitted to
all destinations in a given network. The IP entity on all nodes can receive a
datagram directed to a standard broadcast address.

The Internet standard IP broadcast address was originally specified to be all zeros.
However, a broadcast address of all zeros caused unexpected problems with some
early TCP/IP implementations on the Internet. The standard IP broadcast address
was eventually changed to all ones: 255.255.255.255, also written as | P[-1,-1|P].
Not all implementors adapted to the new scheme, and to this day there are
important implementations running on the Internet using a broadcast address of
P[0,01P]. TCP-IP Stack recognizes both broadcast address types in incoming IP
datagrams, and can transmit the standard (all ones) address.

Only the 802.2 and 802.3 LAN subnetwork types support broadcasting at this

time. An IP broadcast message is transmitted to all stations on a LAN by means of
the LAN broadcast address. A broadcast on the LAN always uses the same
destination station address (XFFFFFFFFFFFF). Some LAN mechanisms (such as
ARP) use broadcast addressing that involves only the link layer protocols and does
not require IP broadcasting.

Subnet Address Masks

You can configure TCP-IP Stack to support subnet routing in local networks.
Subnet routing allows an IP gateway to route datagrams to a local network (group
of subnetwork attachments) which is identified to the rest of the TCP/IP network
by a single network number. Because the range of unique network numbers is
finite for each address class (A, B, or C), subnet routing was developed to increase
the number of individual subnetworks that can be reached through IP routing.

A local network that uses subnet routing consists of two or more individual
subnetworks attached to the gateway node. To other hosts in the greater TCP/IP
network, each destination in the local network appears to have the same network
number and a unique host number. However, the local subnetworks have
locally-assigned network numbers that are known only to the gateway node. The

" host number portion of the IP address is used to define these locally-assigned

network numbers. The local gateway node differentiates destinations in the local
network by means of a subnet mask, which permits a nonstandard interpretation
of part of the host number.
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A subnet mask is a locally configured number, conforming to the IP address
format, that TCP-IP Stack uses to interpret IP addresses in incoming datagrams.
The software performs a logical AND on the subnet mask address and the
incoming IP address to derive the locally-assigned network numbers of attached
subnetworks. For TCP-IP Stack subnet routing configurations, you can use one of
two methods to specify a subnet mask:

¢ TCP-IP Stack can automatically calculate an appropriate subnet mask for class
A and B addresses.

*  You can explicitly configure a subnet mask for class C addresses.

DDN Address Mapping Algorithm

The DDN supports a number of unique facilities and features that are not
ordinarily available on generic X.25 networks. Among these is an algorithm that
automatically maps IP addresses to DTE addresses. This makes it unnecessary to
configure paired DTE addresses for every remote TCP-IP host one is trying to
reach.

The algorithm is standardized and described in Defense Data Network X.25 Host
Interface Specifications, published by the Defense Communications Agency.

The algorithm designates the four bytes of the IP address as n.h.z.i for a Class
A network (1 £ n < 126), and as n1.n2.h.i for a Class B network (128 < n1 < 191).

The terms n, nl and n2 designate, in decimal notation, the parts of any valid
Class A or B network number. The term h is also known as the host number or
the trunk number, while the term i is the "IMP" or "PSN" number. DDN
subscribers may be told that their link is number 16 (=h) on PSN (or node) 45 (=i).

The DTE addresses that are calculated from the IP address take the form

0000 F ddddd OO SS

where F is a flag value that is zero (0) when the h component of the IP address is
less than 64 (h < 64). Values of h greater than or equal to 64 (h 2 64) are known
as logical host numbers, and the flag digit F is set to one (1) for them. ddddd takes
one of two formats: When h is less than 64 (h < 64), these five digits are
designated iiihh, where iii is the i component of the IP address, in right-justified
decimal notation, filled with zeros (0) to complete all three digits. hh is the
component of the IP address, also in right-justified decimal notation, filled with
zeros (0) to complete both digit positions.

When h is greater than or equal to 64 (h > 64), ddddd is the result of a calculation,
expressed in right-justified decimal notation, and zero-filled to complete all five
digits. The calculation follows the formula

r=(h*256)+i

where r is the result and h and i are the respective portions of the IP address.
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TCP-IP Stack Nonstandard TCP Port Numbers

TCP port numbers are used to address certain applications, like Telnet. TCP-IP
Stack supports a number of nonstandard port numbers. The following is an
example of these numbers:

Port Number Description
63 Reserved for BNA
97 DCA RTC trunks
98 DCA DNS trunks via IP (not DCP-DCP only)
264 DCA termination system
265 DCA DNS trunks via TCP (especially TS-1 and ES trunk)

Boundary Nodes between Subnetted Networks

Subnetted networks use part of the host address portion to divide a network into
several smaller pieces (subnetworks). RIP will communicate subnetwork routing
information among nodes connected to the subnetworks of the same network. But
nodes on the boundary between two networks will not propagate subnetwwork
routing information. Instead, they are known strictly as the router to the whole
network, to nodes that are not paart of the subnetted network.

saa

Host Name Tables

A host name table is a database containing IP addresses of specific destination
hosts and corresponding names assigned to those hosts. Some hosts may have
names, assigned by the network administration authority, that are unique
throughout a given TCP/IP network.

TCP-IP Stack maintains a local host name table, allowing it to associate a name
(such as HOST1) with a unique IP address. The host name is used when making
TELNET connections, specifying the name on the CONNECT command instead of

specifying the IP address. '
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TCP-IP Stack Routing Concepts

TCP-IP Stack allows you to configure a number of standard routing mechanisms
used in TCP/IP networks.

IP Routing

The internet protocol (IP) provides a connectionless datagram routing service for
TCP/IP networks. IP routing moves datagrams from a source system to a specific
. destination system across a network of interconnected subnetworks. IP routing
nodes (often called | P'gateways | P’) provide logical connections between individual

subnetworks, creating an overall path that datagrams can travel to reach a remote
destination.

In TCP/IP networks, an IP router physically attaches to two subnetworks that are
logically part of the same network, carrying data from one subnetwork to the next
when appropriate. A router maintains IP addressing information about individual
hosts and other routing nodes reachable through the subnetworks to which it is
attached. Routers can exchange this information with other routers by means of
various routing exchange protocols. To carry out these exchanges, TCP-IP Stack
implements routing information protocol (RIP), which is commonly used on routers
that interconnect 802.3 (Ethernet) LAN subnetworks.

In TCP/IP networks, a router can use only internet protocol to provide network
layer routing services. A true IP router does not convert from one routing protocol
to another as it routes datagrams between subnetworks. Both attached
subnetworks must use IP as the routing protocol. With TCP-IP Stack, you can
configure the following IP routing capabilities on a DCP:

e IP routing

® Subnet routing (subnetting)

*  Configured IP routes

Routing information protocol (RIP)
° Autonomous system numbers

¢ Host names
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Default IP Gateways

It is rarely practical to configure all gateways TCP-IP Stack must know about.
Occasionally, TCP-IP Stack may need to send datagrams to a destination network
for which it has no routing information. You can configure another specific
gateway in the network to which TCP-IP Stack can send datagrams that it
otherwise cannot route. Such a ‘default gateway maintains routing information for
a much larger portion of the network, enabling it to reroute datagrams by
notifying the source node of an alternative route.

When it receives such a misdirected datagram, the default gateway generates a
control message called a ‘redirect’, which is sent to the originator of the
misdirected datagram (in this case, TCP-IP Stack). The redirect informs the
originator of the gateway address to which it should direct datagrams to reach a
particular network. You can configure a number of default gateways to which
TCP-IP Stack directs datagrams when it knows of no route to the destination.

Routing Information Protocol (RIP)

TCP-IP Stack supports an internal gateway protocol called routing information
protocol (RIP). This protocol was originally implemented in Berkeley UNIX
systems, but has since become a widely-used de facto standard, described in RFC
1058. .

B.8.3.1. Advantages of RIP

* (ateways need to maintain tables of routing information in o

datagrams across multiple subnetworks to their destination. This routing
information may be configured statically, or it may be acquired dynamically
through RIP.

° Internal gateway protocols allow gateways internal to an autonomous system
to share routing information. When the network topology changes, RIP
automatically distributes the new routing information.

B.8.3.2. Disadvantages of RIP

e RIP was designed to operate specifically on LANs. It has few good safeguards
against problems related to transmission delays, so it will not work well on
slower networks, such as X.25 networks.

¢ RIP is also optimized to operate by broadcasting its routing information, so a
different mechanism must be used to propagate routing information among
gateways in nonbroadcasting networks. TCP-IP Stack implements a
mechanism called dynamic neighbor discovery to support RIP operation over
Telcon DNS networks.
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¢ Finally, RIP is limited to networks having a cross section of 15 hops or less. A
hop represents the movement of a datagram across a subnetwork to the next
gateway in the route. Any network more than fifteen hops removed from a -
gateway is considered unreachable.

TCP-IP Stack lets you activate RIP on any directly connected network that uses IP
or Telcon DNS routing protocols. If there are no other RIP gateways in a network,
activating RIP introduces additional overhead without adding any benefits. Use
RIP only in networks containing other RIP gateways. RIP and Subnetworks
explain about boundary gateways.

Dynamic Neighbor Discovery

RIP was developed primarily for connectionless subnetworks such as LANs using
IEEE or Ethernet link layer protocols. Connectionless LANs support broadcast
addressing, which allows a message to be sent to all attached stations
simultaneously. On connectionless LANs, mechanisms such as RIP and ARP can
interview all connected hosts at once, eliciting a reply as to the whereabouts of a
host owning a specific IP address.

Most networks based on connection-oriented link protocols do not support
broadcasting, and therefore have no built-in support for routing exchange
protocols. If you wish to include a network of this type in an internet, you
generally cannot use RIP to propagate routing information throughout that
network. TCP-IP Stack allows you to configure a Telcon DNS network as part of
an internet, and make use of DNS routing capabilities to support TCP/IP

communications. TCP-IP Stack implements a technique called dynamic neighbor

discovery, which enables routing information protoco! specifically for Telcon DNS
networks.

Dynamic neighbor discovery maps IP addresses to DNS addresses for all TCP-IP
Stack nodes in a DNS network. This method allows all TCP-IP Stack nodes in the
DNS network to discover all other TCP-IP Stack nodes and exchange RIP routing
information. You can identify such nodes as RIP neighbor gateways in your
TCP-IP Stack configuration. You need to configure only a small subset of the
TCP-IP Stack nodes as RIP neighbors.

Autonomous Systems

An autonomous system is a network that operates under a single administrative
authority that has control over addressing and routing schemes used within the
network. Gateways within an autonomous system can freely exchange addressing
and routing information without affecting other interconnected networks. Within
an internet, the network administration uniquely identifies each autonomous

system by assigning a single autonomous system number to all of its constituent
subnetworks.
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Boundary nodes at the edges of the autonomous system may be attached to
numerous other subnetworks belonging to other autonomous systems, each
identified by a unique autonomous system number. The autonomous system
number prevents internal gateway protocols from passing routing information from
one autonomous system to another. Among other things, this helps to keep routing
tables down to a manageable size.

You can assign autonomous system numbers in your TCP-IP Stack configuration
to support operation of RIP over networks that use IP or Telcon DNS routing
protocols. Do not use the autonomous system number to split a subnetworked
network into multiple autonomous systems.

Network Bridging

A network bridge node connects two networks that use dissimilar communications
prULOLUlb, &llUWng uai& v ue passeu IT()TI_I one IIBBWUI'K w a uebuuauon on Ll’le

other network. TCP-IP Stack allows you to configure a DCP to function as a
network bridge node between a TCP/IP network and a Telcon network.

A TCP-IP Stack bridge node lets you use DCA communications protocols across a
TCP/IP network to interconnect parts of a Telcon network. It also lets you corinect
a Telcon network to a TCP/IP network, providing access to hosts running TCP/IP
applications in the Telcon network. You can configure the following connections:

¢ DCP-to-DCP trunks across a TCP/IP network, supporting DCA
communications

e  DCP-to-DCATS links across a TCP/IP networ

commumcatlons

* DCP attachment to a TCP/IP network, supporting hosts in a Telcon network
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Glossary

A

absolute element
A OS 1100 element containing a complete program in a form suitable for
execution by the Exec. Such elements normally occur as output from a
collection of relocatable elements.

A feature of Telcon that enables you to limit terminal access to certain
applications. For example, you can limit access to Network Management
Services (NMS) to those terminals configured as NMS consoles.

access rightg

ACK
See acknowledgment.

acknowledgment (ACK)
A system response, expressed as ACK, that indicates to the sender of a
message that the message was received. Compare with negative
acknowledgment.

address
An identifying number for a location in computer memory. Also, a unique
number that identifies a particular network or communications software
entity.

address resolution protocol (ARP)
A local area network (LAN) sublayer protocol that works in combination with
the internet protocol (IP) in a TCP/IP environment to route data to LAN hosts.
ARP maps internet addresses used by IP to physical addresses used by the
LAN subnetwork protocol.

American National Standards Institute (ANSI)
The principal, centralized resource for information about voluntary standards
developed in the United States.

ANSI
See American National Standards Institute.

application

A computer program that performs a task for the user, such as payroll
processing or general ledger entries.
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application environment
An environment that consists of one or more transport service users (T'SUs)
that interface with the termination system. TSUs provide the control and
application addressing structure for one or more end users.

application interface bank (AIB)
An alternate file common bank (AFCB) that enables Hot-Standby software
components to register with the redundant host, to send heartbeats to the
monitor run, and to deregister with the resilient system. The AIB and the
monitor run form the Automatic Recovery of Components (ARC).

application layer
See layer 7.

application management services (AMS)
The group of network control service functions associated with a particular
applications environment. These functions are accessed, principally by CSUs
and Network Management Services (NMS), to establish session paths between
ports. Logically, each AMS function group is treated as a CSU with attached
AMS end users that provide services to host applications for managing the
activation, monitoring, control, and deactivation of the various application
processes.

application mode

A keypad mode that assigns application control functions to numeric keypad
keys. .

architectural table
One of a group of internal tables used to implement DCA. area. A subdivision
of a network that includes one or more regions or nodes. The regions within an
area may be in different nodes. They may also overlap. The area subdivision is
controlled by the area level of NMS authority.

D>

ARP
See address resolution protocol.

ARPANET
Abbreviation for Advanced Research Projects Agency Network, part of the U.S.
Defense Data Network. ARPANET requires the TCP/IP set of protocols. (This
term is not spelled out in Unisys documentation.)

ASCII
Acronym for American Standard Code for Information Interchange
(pronounced ASKEY), a 7-bit character code that defines 128 standard
alphanumeric characters. ASCII is an industry standard that defines the codes
for a character set to be used for information interchange between equipment
of various manufacturers. It is the standard for digital communications over
telephone lines. (This term is not spelled out in Unisys documentation.)
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asynchronous transmission ,
A transmission in which the time interval between transmitted characters may
be unequal. Transmission is controlled by sending start-stop bits.

attachment

An instance of an active association of a user program with the local area
network (LAN) line module.

attribute
(1) A property or characteristic of entities or relationships with two parts, a
type and a value. (2) A specific unit of information collected for an entity type
(for example, a storage area attribute). (3) A security characteristic of a subject
or object. When compared between subjects and objects, attributes determine
which objects the subjects are authorized to access, and what type of access
can be used. Security attributes include both mandatory and discretionary
controls: project ID, account number, clearance level and clearance level range,
security record owner, trusted privilege set, access list, and read-only or
write-only.

autorecovery
A process initiated by the CMS 1100 contingency code that automatically
reinitializes the CMS 1100 program following an abort. Autorecovery can be
enabled or disabled by configuration.

backup host
A host that is not actively connected to a shared application group until a
system failure occurs on the production host. When this happens, the
Hot-Standby software installed on the backup host attaches the backup host to
the application group and also recovers the failing host. The backup host takes
over for the failed host as soon as the application group is successfully
attached. The backup host can process non-shared batch and demand
programs while the production host of a Hot-Standby system is running.

boot

To load the microcode and operating system into the random access memory of
a computer.

bridge
The hardware or software used to connect two networks. See also transport
bridge. .

bus
(1) A single connective link between multiple devices. (2) A finite group of
conductive paths that connect devices in parallel, so that all paths are shared
by all devices. For example, plug-in cards in a PC connect to a bus.
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call request
A control packet used to establish a network connection across a
packet-switched PDN. The call request packet contains addressing information
and optional special network facility requests such as requests for reverse
charging, nondefault packet and window sizes, and closed user group.

carrier sense multiple access with collision detection (CSMA/CD)
A communications protocol defined by the IEEE 802.3 standard, which allows
a station to sense whether or not a carrier is on a line (LAN cable) before
transmitting data. A carrier is present only if another station is transmitting
data. If a station senses no carrier, the station can transmit data. If a carrier
is present, the station waits until it senses no carrier before it transmits data.
If two stations transmit at the same time, a collision occurs. Each station
waits for a calculated time period before attempting to retransmit. Compare
with contention.

CCITT
See Consultative Committee for International Telegraph and Telephone.

CENLOG
See critical event notification and logging.

central processing unit (CPU)
A unit of a computer that includes the circuits that control the interpretation
and execution of instructions. Sometimes called central processor.

Circuit-Switched Communications Software (CSCS)
A Unisys product that enables Telcon to communicate over an X.21
circuit-switched public data network (PDN).

circuit-switched network
A network that establishes a temporary physical circuit when it receives a
connect request, and terminates the circuit when it receives a disconnect
request. '

CMS 1100
See Communications Management System

CMS 1100 network .
One or more interconnected CMS 1100 nodes. Node interconnections may be
direct or indirect. If indirect, it may be through an intermediate Telcon node or
through a TCP/IP or OSI internetwork connection.

CMS 1100 node
A CMS 1100 program on an OS 1100 or Series 2200 host. Each host may
contain more than one node; each node has a separate configuration file. .
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command
An instruction or control signal that initiates a sequence of events.

Communications Management System (CMS 1100)
The software that manages all data communications into and out of OS 1100

host computers. CMS 1100 provides an interface between the OS 1100 and the
Telcon/DCP.

communications session recovery
A Hot-Standby feature that automatically recovers terminal sessions after
CMS 1100, Telcon, MCB, or the system fails.

communications system
The total environment in which Distributed Communications Architecture
(DCA) controls logical structure as well as the interfaces and protocols.
Logically, the communications system encompasses the transport network and
all the connected termination systems, but not the attached TSUs and their
end users.

communications system administrator (CSA)
A package of information-gathering facilities that enables the systems analyst
or operator to acquire information about the operation of CMS 1100.

communications system user (CSU)
DCA Level I only. The applications-related control structure, external to DCA,
that interfaces with the communications system through one or more ports.
CSUs control one or more end users, directing data and commands to and from

them. The standard Telcon CSU is called the Device Management Facility
(DMF). CSUs in DCA Level I can be compared with TSUs in DCA Level IL.
computer network

A set of one or more computing systems, communications facilities, and
terminals interconnected to provide services to a set of users. '

COMUS

Acronym for Computerized Onsite Maintenance of User System. COMUS is an
OS 1100 processor that leads you interactively through the process of defining
the configuration and parameters for the software products you want to install.
For example, after you define a CMS 1100 configuration, COMUS calls the
symbolic stream generator, which creates a runstream to generate a CMS 1100
configuration file. COMUS can also initiate generation of the Telcon software
for DCPs in your network. (This term is not spelled out in Unisys
documentation.) See also SOLAR.

COMUS Definition Language (CDL)
A language provided by COMUS that is used to change a default configuration.

configuration

The arrangement of a computer system or network, defined by the nature,
number, and chief characteristics of its functional units.
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configuration access packet (CAP)
A data structure used by the CFACCS (configuration access) portion of Telcon
to obtain and communicate information about the Telcon configuration.

configuration commands
The instructions that dynamically modify the CMS 1100 configuration while
CMS 1100 is executing. NEED MORE ADEQUATE DEFINITION.

configuration element
(1) In Telcon, the Telcon utility processor HCONFIG produces this element
from the file containing Telcon network definition statements and uses it
in Telcon system generation. This source element is converted into an
omnibus element on the OS 1100 system and becomes a configuration file
on the DCP using a portion of the download omnibus element. (2) In CMS
1100, the configuration element is sometimes called a configuration table
or conﬁguratxon table file. CMS 1100 uses it to manage data

communications into and out of the OS 1100 host computer.

configuration file access routine (CFAR)
A set of routines that enables you to read the CMS 1100 configuration file.

configuration ID information table
A table that contains configuration names and ID numbers. The HCONFIG

utility processor builds the table automatically. The table can be altered by
online configuration.

configuration source file
A CMS 1100 or Telcon file that contains configuration information. CMS 1100

or Telcon reads this file during initialization to establish the initial operating

environment and accesses this file during operation to obtain additional
information.

connection
A logical communications path between two stations or users.

connectionless protocol
A protocol that transfers data without a preestablished logical connection
betweensender and receiver. For example, dynamic network services (DNS) is
a connectionless network layer protocol, whereas TS/TN requires that you
configure logical connections (using the Telcon SESSN statement, or the CMS
1100 NETWORK or PORT statements). The OSI internetwork protocol is a
connectionless network layer protocol for OSI networks.

console messages
The messages generated in the Telcon environment by Network Management
Services (NMS) to inform you of errors, events, and activities that occur.
NEED GENERIC DEFINITION; TOO PRODUCT-SPECIFIC.

console mode
An environment in which the experienced user can control the system
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Consultative Committee for International Telegraph and Telephone

(CCITT)
An international advisory committee that establishes worldwide
communications recommendations (standards) for use by telecommunications
authorities. Voting members are nations, which often designate their PTT
administrations as representatives, and other government groups, such as the
National Institute of Standards and Technology (NIST). Non-voting members
are often standards organizations. European term: Comite Consultatif

3 a 1. 3rvty
International de Telegraphigue et Telephonique.

critical event notification and logging (CENLOG)
The facility that enables Telcon to log error and nonerror events, and to
generate warning messages to network administrator consoles for critical

events. Logs are in a standard format and can be written to a disk file
cataloged for this purpose. See also, PDS1100, CMMS, and CAP.

CSA
See communications system administrator.

cycle
A complete sequence of operations, at the end of which the series can be
repeated.

cyclic redundancy check
A method for checking errors that reduces error rates to a minimum. The
method involves using a cyclic redundancy check character to match check
fields on the sending and receiving ends of a transmission. Any errors detected
in this check are corrected. See also longitudinal redundancy check.

D

data link
An assembly of two or more terminal installations, and an interconnecting
line.

data link layer
Layer 2 of X.25, which implements the HDLC protocol. Layer 2 processes layer
1 (physical layer) data to provide error-free point- to-point data
communication. Layer 2 processes data acknowledgment frames sent back by a
receiver, can reject erroneous frames it receives, and can retransmit rejected
frames.

datagram
A self-contained package of data in a network carrying enough information to
be routed from source to destination without reliance on earlier exchanges
between source or destination and the transporting network.

DCA
See Distributed Communications Architecture (DCA). Also abbreviation for
Defense Communications Agency, a function of the Department of Defense.
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DCA Transport Protocol (DTP)
The layer 4 protocol that defines the set of rules to create and maintain an
end-to-end communications path between computing systems or transport
service users. It is responsible for establishing and ending connections, flow
control, error recovery, message segmentation, and recombination of messages.

DCA transport protocol extension (DTPX)
The session layer protocol for DCA level II; also, the Telcon name for the
session entity module that runs the DTPX protocol. DTPX implements data
assurance,

- DDN
See Defense Data Network (DDN).

Defense Data Network (DDN)
An X.25 LAN-based connectionless packet-switching network for the U.S.
Department of Defense (DoD).

DDP-PPC
Distributed Data Processing Program-to-Program Communications,

Distributed Communications Architecture (DCA) ,
The Unisys architecture that draws together all aspects of the communications
products by defining a set of logical concepts, protocols, interfaces, and
guidelines that are used to design hardware, software, and network products.

Distributed Communications Processor (DCP)
A Unisys front-end processors that provides communications facilities for
Unisys host computers.

distributed system
A group of connected, cooperating computers, where each computer does a
portion of the total processing required by an application. '

DTP
See DCA transport protocol (DTP).

DTPX
See DCA transport protocol extension.

E

electronic mail

Name given to the electronic generation, transmission, and display of business
correspondence and documents.

end user
An operator, terminal, or program that can generate and receive data
transmitted over a DCA system.

Glossary-8 7831 5546-100
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frame
A block of data link layer information, which consists of a flag, an address
field, a control field, an information field, a frame check sequence field, and a
flag. Packets (groups of network layer data) are transmitted in the information
fields of data link layer frames.

front-end processor
A communications computer associated with a host computer. It may perform
line control,- message handling, code conversion, error control, and application
functions, such as control and operation of terminals. Its functions may include
those of a communications processor (nodal).

G

gateway
A means to convert the message protocol of one proprietary network to the
format used by the protocol of another proprietary network. A gateway can be
implemented in hardware or software.

H

HDLC
See high level data link control (HDLC).

high level data link control (HDLC)
A data link layer protocol defined by the International Organization for
Standardization (ISO) that controls the flow and transmission errors of data
being transmitted across a physical link. CCITT modified HDLC to create the
link access procedure, balanced (LAPB).

host computer
By common usage, the term implies a medium-to-large central processing
system attached to a network. Architecturally, however, there is no distinction
between a DCA host and a DCA terminal, since both contain a termination
system, although of vastly different powers. A computing system that is
attached to a data transmission facility and executes programs on behalf of its
users to provide communication and other services.
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IEEE 802.3 .
A frame-based (bit-oriented) communications protocol that includes most of the
functions of the lower three layers of the Open Systems Interconnection (OSI)
Reference Model.

internetwork
A set of heterogenous networks interconnected by TCP/IP gateways.

interconnection :
The process of linking computers, which enables them to send and receive
electronic signals.

Internet address
A four-octet (32-bit) source or destination address composed of a netw
and a host field. The latter may be further divided to include a local
subnetwork address.

internet control message protocol (ICMP)
A collection of messages exchanged by IP modules in both hosts and gateways;
reports errors, problems, and operating information.

Internet datagram
The package exchanged between a pair of IP modules, made up of an Internet
header and a data portion.

internet protocol (IP)
The DoD protocol used for sending the basic unit of data, an IP datagram,
through an internet.

interoperate
The successful exchange of data by computers. Computers interpreting and
acting upon received data.

L

LAN
See local area network (LAN).

LCLASS
A configuration statement that defines a class of communication line.

LINE
A configuration statement used to specify a physical communications line. A
LINE statement has parameters that define a particular port processor on a
DCP, thus specifying the connection point in a network for a physical line and
a line class, which specifies the protocol to be used on the line.

Glossary-10 7831 5546-100



i’

line module ‘
The hardware in a DCP that terminates a serial communications line, host
channel connection, and peripheral connections.

link
The physical interconnection between two nodes in a network. A link can
consist of a data communications circuit or a direct channel (cable) connection.

link layer
See data link layer.

local area network (LAN)
A user-owned data communications network with high-speed communications
capabilities. There are technical limits on LAN size.

M

MASM .
Unisys OS 1100 Meta-Assembler. MASM is a general purpose assembly
language processor.

N

network
A system of connected computers that interoperate.

Network Management Services (NMS)
The group of control and reporting functions that support network
administration by people or programs.

NMS
See Network Management Services.

node
A point in a network, either at the end of a communications line (end node), or
where two lines meet (intermediate node).

P

packet
A layer 3 block of information. Data is transmitted from station to station in
packets. Transmission from point to point, forming stages of the route from
station to station is handled by layer 2 blocks, called frames. Packets are
transmitted through a network in the information fields of frames. Different
types of packets are concerned with call set-up, flow and error control, and
transmission of user data. Packets can request, accept, and clear calls, and can
transmit or accept data or request retransmission. The data field of a layer 3
packet is used to communicate higher layer data and control information.
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packet-switched network
A network in which data is transmitted in units, called packets. The packets
can be routed individually over the best available network connection and
reassembled to form a complete message at the destination.

packet switching
In a packet-switched network information is transmitted between DTEs in
variable length blocks of data, called packets. Software maintains routing and
data flow information tables for all active circuits, but data transmission
hardware is shared between circuits.

PCF
Permanent correction file. A permanent file of various symbolic elements that
provides a means to create and update a variety of symbolic elements.

peer protocol
A protocol that governs communication between program entities that have the
same function in the same layer in each of two different open systems
networks.

proprietary network 7_
A network that uses protocols developed by only one vendor.

protocol
A set of rules governing network functionality.

public data network (PDN)
A network established and operated by a network administration or PTT
whose sole purpose is to provide data transmission services to the public.

R

reassembly
The process of piecing together datagram fragments to reproduce the original

large datagram. Reassembly is guided by fragmentation data carried in the
datagram’s IP headers.

receive not ready (RNR)
A command or response frame used by DCE or DTE to indicate a busy
condition. A RNR command may be used by a DCE or DTE to ask for the
status of the DTE or DCE, respectively.

receive ready (RR)
A supervisory frame used by a DCE or DTE to indicate that it is ready to
receive an infermation frame and to acknowledge previously received
information frames. An RR frame may also be used to indicate the clearance of
a busy condition that was reported by the earlier transmission of an RNR
frame. A DTE may use an RR frame to ask for the status of the DCE.
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reliable transfer service
A software program that transfers information from the sender to the
destination with a guarantee that the information will arrive intact.

relocatable element
An element containing a program part in relocatable binary format, suitable
for combination with other relocatable elements to produce an executable
program (absolute element).

remote concentrator
A communications computer that provides multiplexed communications ability
to many low speed, often asynchronous lines, and one or more high speed,
usually synchronous, lines. The remote concentrator may be polled by a
computer system and may in turn poll terminals.

restart request
An X.25 control packet used to initialize the packet level and also to recover
from severe packet level error conditions. Any existing network connections are
terminated when a restart occurs. Restart request packets contain a cause code
and a diagnostic code, which gives information about the reason for the restart

action.

- RNR

See receive not ready (RNR).

RR
See receive ready.

S

segment
The unit of data exchanged by TCP modules. The term may also be used to
describe the unit of exchange between any transport protocol modules. A TCP
segment maps into one IP datagram.

SESSN
A configuration statement that defines permanent logical Telcon channels
between Telcon network service users.

service
A computer routine or program that performs computer maintenance and
operations and prepares and corrects programs, Services are general purpose
programs, such as debugging routines, executive routines, and diagnostic
routines, and general input and output routines.

STATION
A configuration statement that defines the data link layer for an X.25 line.
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symbolic element
An element containing information generally in human-intelligible format
(typically card images). The most common usage of symbolic elements is as
source language to be input to a language processor.

synchronous transmission
A transmission mode used on serial mode data circuits. A continuous pulse
“stream called a clock is provided to synchronize the transmitted and received
bit stream, saving the channel capacity which is used for synchronization
(start and stop bits) on asynchronous circuits.

T

TCP/IP
See transmission control protocol/internet protocel (TCP/IP),

TCP/IP gateway
A device, or pair of devices, that interconnect two or more networks or
subnetworks, enabling the passage of data from one (sub)network to another.
In this architecture, a gateway contains an IP module, a routing protocol
module, and (for each connected subnetwork) a subnetwork protocol (SNP)
module. A gateway is often called an IP router.

TELNET

A TCP-IP Stack protocol that provides a standard interface between terminals
and processes.

transmission control protocol/internet protocol (TCP/IP)
A set of protocols developed by the Department of Defense (DoD) Advanced
Research Projects Agency (ARPA) during the early 1970s. Originally designed
to connect different kinds of networks and computers.

trunk

A set of one or more physical connections between two communication
processors.

transport services
Software that provides a system foundation for message routing, device (such
as printers) connection to the network, and transmission error detection.

TS
Termination system. This is a means by which a CSU is able to interface with
another application system and make use of the communication system.

TS/TN
A combination of the terms termination system (TS) and transport network
(TN). TS/TN is a connection-oriented protocol that handles the TS/TN
interface. See also connectionless data protocol.
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U

UDLC

See universal data link control.

universal data link control (UDLC)
A bit-oriented communications protocol, defined by Unisys, and used on data

AT UL &5 VI Wlins,

upper layer protocol (ULP)
Any protocol above IP or TCP in the layered protocol hierarchy that uses IP or
TCP. This term includes transport layer protocols, presentation layer protocols,
session layer protocols, and application programs.

\Y)

virtual circuit
A path through the network over which X.25 data packets and control packets
are exchanged. A virtual circuit is identified by logical channel numbers at
each end of the connection. Synonymous with network connection.

L

WAN
See wide area network (WAN).

wide area network (WAN)
A public or private computer network serving a wide geographical area.

X

XEU
An external end user in a Telcon configuration statement.

X.21
CCITT recommendation that defines the protocol for communication between

user devices and a circuit-switched network.

X.21 bis
CCITT recommendation that allows existing data terminal to access a digital
network over telephone lines.

X.25

packet-switched public data networks and user devices in the packet-switched
mode.
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CHANNEL parameter (SUBNET
statement), 3-17, 3-18
checksum,
concept: header checksum, B-12
circular save file capability, 1-4
concentrators,
configuring DCPs as TELNET
terminal, 2-50
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concepts,

Address Resolution Protocol (ARP),
B-13

application services available through
the internet, B-8

autonomous systems , B-22

boundary nodes between subnetted
networks, B-19

configuration, B-1

DDN Address Mapping Algorithm,
B-18

default IP gateways, B-21

DoD communications model, B-2

Dynamic Neighbor Discovery, B-22

electronic mail, B-8

header checksum, B-12

host name tables, B-19

Internet Control Message Protocol
(ICMP), B-13

Internet layer, B-11

Internet Protocol (IP), B-11

Internet Protocol development, B-6

IP Broadcast Address, B-17

IP output and input requests, B-13

IP routing, B-20

Logical Link Control (LLC) protocol,
B-14

Media Access Control (MAC)
Protocol, B-15

network access layer, B~14

network bridging, B-23

process/application layer, B-7

remote login, B-8

Routing Information Protocol (RIP),
B-21

subnet address masks, B-17

TCP-IP Stack nonstandard TCP port
numbers, B-19

TCP-IP Stack routing, B-20

TCP/IP communications architecture,

B-5

TCP/IP functional overview, B-7

TCP/IP, B-1

TELNET, B-8

time to live, B-12

Transmission Control Protocol (TCP),
B-9

transport (host-to-host) layer, B-9

type of service, B-12

user datagram protocol (UDP), B-10
WANSs: CCITT Recommendation
X.25, B-14

what is a protocol, B-3

General Index—2

what is an internetwork, B—4
what is the Defense Data Network
(DDN), B-4
configuration parameters
obsolete, 1-5
configuration statement,
Telcon reference information, 2—2
configuration statements,
EU, 3-3

host channel attachments., 2-7
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IPADR, 3-6
LAN attachments, 2-5
NSM, 3-13
NSS, 3-15
SUBNET, 3-17
TCP-IP Stack, 2-3
X.25 attachments, 2-6
configurations,
Telcon DNS configurations, A-1
connecting,
to DCA across TCP/IP networks,
2-45
to hosts running DDN 1100
applications, 2-48
trunks across TCP/IP networks,
2--44
connections,
defining TCP/IP network and static
routes, 3-17
display active TCP, 4-13
number of virtual circuits, 2-21
terminate TCP connection, 4-21
cost-to-route,
specifying, 2-31

D

datagram size, 3-17, 3-20
DCA,
connecting to across TCP/IP
networks, 2-45
defining endpoint, 2-46, 2-48
sessions using TCP/IP, 2-52
DCA end point, 3-6, 3-7
defining, 248 .
DCAEP parameter (IPADR statement),
3-6, 3-7
DCP
configuring as IP router, A-32
configuring as an IP router between
an 802.3 LAN and an FDDI LAN,
A-32
configuring as TELENET terminal
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concentrator, 2-50
DCP/OS,
boot element 2-3
workstations, 2-2
DDN :
address mapping algorithm, B-18
access to applications, 1-8
concept, B4
connecting to hosts in a Telcon
network, 2-48
default,
configuring routes to default
gateways, 2-29
default gateway, 2-29, 3-17, 3~18
default IP gateways B-21
Defense Data Network (DDN)
how to configure attachments, 2-18
Defense Data Network (see DDN)
defining,
TCP-IP Stack statements, 3-1
the DCA endpoint, 2-46
DEFLTGWY parameter (SUBNET
statement), 3-17, 3-18
DGSIZE parameter (SUBNET
statement), 3-17, 3-20
direct connect workstation, 2-3
display,
active TCP connections, 4-13
IP routing tables, 4-9
online help text, 4-15
RIP neighbors, 4-7
source address tables, 4-11
DLCUNIT,
eliminate, 1-2
DNS,
assigning Telcon DNS node address,
2-40
Telcon subnetworks, 2-34
Domain Name System,
configuring, 2-51
DTE address, 3-6
mapping to IP addresses, 2-20
DTEADR parameter (IPADR
statement), 3-6
dynamic neighbor discovery,
concept, B-22
configuring, 2-38

7831 5546-110

E

echo, '
PING command, 4-25
electronic mail,
concept, B-8
end—user,
defining programs, 3-3
endpoint,-
defining DCA, 2-46
enhancements,
for Level 2R2 1-1
TCP-IP Stack, 1-1
entries,
naming in host name directory, 3-13
EOR,
implement, 1-4
EU statement,
example of use, 3-5
online configuration differences, 3-5
parameters, KEEPALIV, 3-3, 3-4
parameters, MAXTRY, 3-3
parameters, ROUTSIZE, 3-3, 3-4
parameters, SENTINEL, 3-3
parameters, TMTOLIV, 3-3, 3—4
parameters, TYPE, 3-3
uses in TCP-IP Stack configuration,
3-3

F

FDDI LAN,

configuring DCP as IP router, A-32
file transfer,

concept, B-8

G

gateway, ' ‘
concept: default IP, B-21
configuring routes to default
gateways, 2-29
configuring IP nodes and routing,
2-25
default, 3-17, 3—18
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H

hardware,
restrictions, 1-8

header checksum,
concept, B-12

help, ‘
display online help text, 4-15
host,

++ haat nama +ahl R Q
concepi: nist name tavies, B19

configuring host names, 2-50
TCP/IP host addresses, 2-51
TCP/IP host name, 2-51
host channel,
configuring as a TCP/IP subnetwork,
2-22
host name directory,
defining characteristics, 3-15
NSM configuration statement, 3-13
host name tables,
concept, B-19
host names, 2-25
configuring, 2-50

ICMP,
send Echo request, 4-25
ILM,
support for, 1-2
internet addresses , 3—6, 3-7
internet control message protocol
(ICMP),
concept, B-11, B-13
internetwork
what is a, B—4
P »
assigning addresses, 2-46, 249, 3—-6
concept, B-11
concept: default IP gateways, B-21
concept: IP broadcast addressing,
B-17
concept: IP output and input
requests, B-13
concept: routing, B-20
configuring gateway nodes and
routing, 2-25
configuring IP broadcast, 2-32
configuring IP routes, 2-28
development, B-6
display IP routing tables, 4-9
display IP status, 4-5
enabling routing, 2-25
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IP (continued),
IP-to-DTE address pairings, 2-20
IP broadcast address,
concept, B-17
IP broadcasts, 3-17, 3-20
IP gateways,
how to configure, 2-25, 2-28
IP router, 3—17, 3-20
IP routing,
concept, B-20
default gateways, 2-29
how to configure, 2-25, 2-28IP
routing (continued),
IP routing table, 3-3, 3—4
modify IP routing table entry,
4-23
turn off IP traces, 4-31
turn on IP traces, 4-27
internet protocol (see IP),
IPADDR parameter (NSM statement),
3-13
IPADDRI parameter (IPADR
statement), 3-6, 3—7
IPADDR2 parameter (IPADR
statement), 3-6, 3—7
IPADR,
update display of, 1—4
IPADR statement,
examples of use, 3-10, 3-11
online configuration differences,
3-11
parameters, DCAEP, 3-6, 3-7
parameters, DTEADR, 3-6
parameters, IPADDR1, 3-6, 3-7 .
parameters, IPADDR2, 3-6, 3-7
parameters, NA, 3-6
parameters, NAME1, 3-6, 3-10
parameters, NAME2, 3-6, 3-10
parameters, NVITYPE, 3-6
parameters, PRCSR, 3-6, 3—-7
uses in TCP-IP Stack configuration,
3-6
IPBRDCST parameter (SUBNET
statement), 3-17, 3-20
IPGATEWY parameter (SUBNET
statement), 3-17, 3-18
IPMAXVC parameter (SUBNET
statement), 3-17, 3—-20
IPNETID parameter (SUBNET
statement), 3-17, 3—18
IPROUTER parameter (SUBNET
statement), 3-17, 3—-20
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keep—alive mechanism, 3-3, 3—4
KEEPALIV parameter (EU statement),
3-3, 3-4

L

LAN,
concept: LLC protocol, B-14
concept: MAC protocol, B-15
LAN attachments,
how to configure, 2-8, 2-10, 2-12,
2--16
token ring, 3-19
LINE parameter (SUBNET statement),
3-17, 3-18
LIST,
update display of, 1-4 A
LIV parameter ((NSS statement), 3-15
logical link control (LLC) protocol,
concept, B-14

M

mask,
calculated subnet, 2-26
configured subnet, 2-27
MAXTRY parameter (EU statement),
3-3
media access control (MAC) protocol,
v concept, B-15
multilink,
X.25 attachments, 2-21

N

NA parameter (IPADR statement), 3-6
NADR parameter (NSS statement),
3-15
name,
configuring host names, 2-50
TCP/IP host name, 2-51
NAME1 parameter (IPADR statement),
3-6, 3-10
NAME2 parameter (IPADR statement),
3-6, 3-10
neighbor,
remove RIP neighbor, 4-19
neighbor addresses,
configuring RIP, 2-39
network,
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configuring bridge node, 2-42
defining TCP/IP connections and
static routes, 3-17
support for connections, 1-5
connecting to hosts running DDN
1100 applications, 2-48
network access layer,
concept, B-14
network bridge nodes,

confioniringe 949
CONMIIgUring, <—aa

network bridging,
concept, B-23
network definition statement (NDS),
syntax,
name, 3-1
operation, 3-1
parameter field, 3-1
networks,
connecting to DCA across TCP/IP
networks, 2-45
connecting trunks across, 2-44
NMS commands,
DISPLAY=ARP, 4-3
DISPLAY=IP, 4-5
DISPLAY=RIPNBR, 4-7
DISPLAY=ROUTE, 4-9
DISPLAY=SAT, 4-11
-DISPLAY=TCP, 4-13
HELP, 4-15
KILL=ARP, 4-17
KILL=RIPNBR, 4-19
KILL=TCP, 4-21
MODIFY=ROUTE, 4-23
PING, 4-25
SNAP=IP, 4-27
SNOF=IP, 4-31
summary, 4-1
NSM statement:
online configuration differences,
3-13 .
parameters, IPADDR, 3-13
parameters, NSS 3-13
uses in TCP-IP Stack configuration,
3-13 .
NSS parameter (NSM statement), 3-13
NSS statement,
online configuration differences,
3-15
parameters, CCT 3-15
parameters, LIV 3-15
parameters, NADR 3-15
parameters, PRCSR 3-15
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uses in TCP-IP Stack configuration,
3-15
NVT protocol
TELNET, 2-50

o)
obsolete configuration parameters, 1-5

P

pairings,
IP-to-DTE address, 2-20
PDNGRP parameter (SUBNET
statement), 3-17, 3-18

port numbers,
chanoing 'l‘(".D, 247

VALl aRigy A &

PRCSR parameter (IPADR statement),
3-6, 3-7
PRCSR parameter (NSS statement),
3-15
PRCSR parameter (SUBNET
statement), 3-17
process/application layer,
concept, B-7
protocols,
implemented, 1-7
what is a protocol, B-3

R

record route option,
support for 1-3
remote login,
concept, B-8
restrictions,
compatibility, 1-8
hardware, 1-8
interoperability, 1-8
- TCP-IP Stack, 1-8
REUSE,
add circular save file capability, 1-4
RIP,
activating, 2-30
concept, B-21
configuring neighbor addresses, 2-39
configuring, 2-25, 2-30
display RIP neighbors, 4-7
neighbor, 3-6, 3-7
remove RIP neighbor, 4-19
RIP parameter (SUBNET statement)
3-17, 3-20

General Index-6

route(s),
configuring IP routes 2-28
IP to other routes, 2-28
specifying route timeout count, 2-31
to default gateways, 2—-29
ROUTESIZE parameter (EU
statement), 3-3, 3—4
routing,
configuring IP gateway nodes and
routing, 2-25
configuring RIP, 2-30
configuring subnet, 2-26
display IP routing tables, 4-9
enabling IP, 2-25
modify IP routing table entry, 4-23
specifying update timeout, 2-31
Routing Information Protocol (RIP),

WITT Ava

SAP,
eliminate, 1-2
SEC parameter (SUBNET statement),
3-17, 3-20
sentinel character, 3-3, 3-4
SENTINEL parameter (EU statement),
3-3
single-link,
X 925 attachmante 2-21

source address,
display, 4-11
specifying,
cost to route, 2-31
route timeout count, 2-31
routing update timeout, 2-31
update delay time, 2-31
static routes,
defining TCP/IP connections, 3—-17
subnet,
calculated subnet mask, 2-26
configured subnet mask, 2-27
configuring subnet routing, 2-26
update display of, 1-4
subnet address masks,
concept, B-17
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subnet mask, 2-26, 2-27
subnet routing,
calculating a subnet mask, 2-26,
2--27
how to configure, 2-25, 2-26, 2-27
SUBNET statement, 3-20, 3-23
parameters, AUTONUM 3--17,.3-20
parameters, CHANNEL 3-17, 3-18
parameters, DEFLTGWY, 3-17,
2_18
parameters, DGSIZE, 3-17, 3-20°
parameters, IPBRDCST, 3-17, 3-20
parameters, IPGATEWY, 3-17,
3-18, 3-20
parameters, IPMAXVC, 3-17, 3-20
parameters, IPNETID, 3-17, 3-18

parameters, IPROUTER, 3-17, 3-20 '

parameters, LINE, 3-17, 3-18, 3-20
parameters, PDNGRP, 3-17, 3-18,
3-20
parameters, PRCSR, 3-17
parameters, RIP, 3-17, 3-20
parameters, SEC, 3-17, 3-20
parameters, SUBNMASK, 3-17,
3-20
parameters, TYPE, 3-17, 3-18
uses in TCP-IP stack configuration,
3-17, 3-20
subnetwork(s),
configuring host channel as TCP/IP
subnetwork, 2-22
configuring Telcon as a TCP-IP
subnetwork,, 2-33
how to define 3-17, 3-20
Telcon DNS, 2-34
subnetwork masks , 3-17, 3-20
SUBNMASK parameter (SUBNET
statement), 3-17, 3-20
syntax,
configuration statement, 3-1
system numbers,
configuring autonomous, 2-32

¢

TCP
concept: nonstandard port numbers,
B-19
display active connections, 4-13
terminate TCP connection, 4-21
TCP port numbers, 3-6
changing, 2-47
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TCP-IP Stack routing
concept, B-20
TCP/IP
why implement, B-5
TCP/IP communications architecture,
concept, B-5
Telcon,
assigning DNS node address, 2-40

configuring as a TCP-IP subnetwork,
2-33

DNS subnetworks, 2-34
Telcon configurations,
configuring the DCP as an IP router
between LLC LAN and the DDN,
A-2
DCP bridge node between MAC LAN
Telcon DNS network, A-8
DCP bridge node between PDN
channel-attached host, A-12
DCP IP Router/LLC LAN and a
channel, A-5
Telcon TS/TN configurations,
DCP bridge between DDN TS/TN
network, A-24
DCP bridge node between DDN
channel-attached host, A-20
DCP to link DCA termination
systems across DDN, A-28
TELNET, 3-6
concept, B-8
configuring DCP as terminal
concentrator, 2-50
TELNET sentinel, 3-3, 3-4
terminal,
configuring DCP as TELENET
concentrator, 2-50
NVT protocol, 2-52
terminal type,
support UNISYS-TD830, 14
TN3270 emulator, 2-52
time-to-live,
concept, B-12
for IP datagrams, 3—4
timeout,
specifying route timeout count, 2-31
specifying routing update, 2-31
TMTOLIV parameter (EU statement),
3-3, 3—4
TN3270 emulator
configuring, 2-52
token ring
subnetwork, 3-19
trace,
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add circular save file capability, 1-4

enhance bi-directional message
capability, 1-3

LENGTH parameter to shorten
traced messages, 1-3

modify parameters without stopping
trace, 1-3

provide interface information with
message, 1-3

wamannwd hatdrn A0

turn off for tr ansport bridge, 4-39
turn off for transport service, 4-33
turn off IP traces, 4-37

turn on for transport bridge, 4-31
turn on for transpoort service, 4-33

turn on IP traces, 4-27

Transmission Control Protocol (TCP)
concept, B-9
transport (host-to-host) layer,
concept, B-9
trunks,
connecting across TCP/IP networks,
2 44,
type of service,
concept, B-12
TYPE parameter (EU statement), 3-3
TYPE parameter (SUBNET statement),
3-117, 3-18

U

update delay time,
specifying, 2-32

user datagram protocol (UDP)
concept, B-10
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\Y

virtual circuits,
number per connection, 2-21
how to configure for TCP-IP Stack,
2-21
virtual workstation, 2-3

W

WANSs: CCITT recommendation X.25,
concept, B-14

workstations,
DCP/OS, 2-2

X

X.25,
configuring unique capabilities, 2-20
single-link and multilink
attachments, 2-21
X.25 network attachments,
how to configure, 2-11, 2-21
multilink, 2-21
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A

ADR, 2-9, 2-10, 2-12, 2-15, 2-17, 2-19,
2-35, 4-3, 4-19
AUTONUM, 2-32, 3-20

C

CCT, 3-15, 3-16

CHANNEL, 1-2, 2-1, 2-7, 2-12, 2-16,
2-22, 2-23, 2-24, 2-34, 2-48, 3-17,
3-19, 3-20, 4-27, 4-28

CLASS, 2-8, 2-9, 2-10, 2-11, 2-12,
2-15, 2-16, 2-17, 2-19, 2-26, 2-27,
2-34, 2-35, 2-38, 3-18, 3-23

COST, 2-30, 2-31, 3-17, 3-22, 4-23,

4-24

D

DCAEP, 2-9, 2-10, 2-14, 2-15, 2-17,
2-19, 2-20, 2-24, 2-37, 2-38, 2-39,

2-42, 2-43, 2-44, 2-45, 2-46, 247,
2-48, 2-49, 2-50, 3-7, 3-8, 3-10,
3-11

DCANVT, 2-50, 3-6, 3-9

DCATS, 2-7, 2-39, 2-45, 2-46, 2-47,
2-48, 2-50, 3-17, 3-8, 3-10

DEFLTGWY, 2-29, 3-17, 3-18

DEST, 1-3, 4-3, 4-4, 4-5, 4-9, 4-13,
4-14, 4-17, 4-21, 4-23, 4-24, 4-27,
4-28

DESTPORT, 4-14, 4-21

DGSIZE, 3-21

DIR, 1-3, 4-27, 4-28

DISPLAY, 1-1, 1-3, 1-4, 4-1, 4-3, 44,
4-5, 4-6, 4-17, 4-9, 4-11, 4-13,
4-14, 4-15

DLCUNIT, 1-1, 1-2, 2-5

DNSINFO, 2-34

DTEADR, 2-14, 2-15, 2-16, 2-19, 2-20,
3-6, 3-9, 3-11
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F

FAC, 4-27, 4-28

FILE, 1-1, 1-3, 14, 1-8, 2-2, 2-8,
2-12, 2-16, 2-22, 2-34, 2-37, 3-4,
4-2, 4-27, 4-29, 4-30, 4-31

G

GATEWAY, 2-1, 2-25, 2-26, 2-28, 2-29,
2-30, 2-31, 34, 3-5, 3-17, 3-18,
3-20, 3—22, 3-23, 4-11, 4-23, 4-24

H

HSTFSIZ, 315, 3-16
HSTNAM1, 3-15, 3-16
HSTNAMEZ, 3-15, 3-16
HSTNAMES, 3-3, 3-4

IF, 1-3, 1-4, 1-5, 1-8, 2-5, 2-17, 213,
2-18, 2-20, 2-21, 2-27, 2-28, 2-30,
2-32, 2-34, 2-35, 2-37, 2-38, 2-39,
2-40, 2-48, 2-50, 3-2, 3-4, 3-1,
3-8, 3-9, 3-19, 3-20, 3-22, 3-23,
4-3, 4-5, 4-17, 4-27, 4-28, 4-29,
4-30, 4-31

IPADDRn, 3-8

IPBRDCST, 2-32, 3-21

IPCHAN, 2-23, 2-24, 3-19 .

IPDNS, 2-30, 2-36, 2-38, 2-39, 3-19,
3-22

IPGATEWY, 2-28, 2-29, 3-17, 3-18,
3-19, 3-20, 3-23

IPMAXVC, 2-21, 3-21

IPNETID, 2-9, 2-10, 2-13, 2-15, 2-18,
2-19, 2-23, 2-24, 2-26, 2-27, 2-28,
2-29, 2-36, 2-38, 317, 3-18, 3-20,
3-23,4-5, 417

IPROUTER, 2-25, 3-21
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KEEPALIV, 3-3, 3-4

L

LENGTH, 1-1, 1-3, 4-25, 4-26, 4-27,

4-30

LINE, 1-1, 1-2, 2-1, 2-3, 2-5, 2-6, 2-8,
2-9, 2-10, 2-11, 2-12, 2-13, 2-15,
2-16, 2-17, 2-19, 2-21, 2-34, 2-35,
2-36, 2-38, 3-2, 3-17, 3-20, 4-27,
4-28, 4-29

LIV, 3-15, 3-16

LOCAL, 1-1, 1-3, 1-5, 1-8, 2-17, 2-10,
2-14, 2-15, 2-16, 2-17, 2-19, 2-20,
2-24, 2-26, 2-217, 2-32, 2-33, 2-35,
2-36, 2-37, 2-38, 2-39, 241, 2~42,
2-43, 2—44, 245, 246, 2-47, 248,
2-49, 2-50, 3-7, 3-8, 3-9, 3-10,
3-11, 3-13, 3-15, 3-16, 4-5, 4-9

LOCK, 4-23

LPH, 2-8, 2-10, 2-11, 2-12, 2-15, 2-16,
2-19, 2-34, 2-38

LSA, 2-36

LSUTYPE, 2-23, 2-24, 2-35, 2-38

M
MAXTRY, 3-3, 3-4

N

NA, 2-10, 2-15, 2-19, 2-22, 2-24, 2-34,
2-37, 2-38, 2-40, 2-41, 3-6, 3-9

NADR, 3-15, 3-16A

NAME, 1-4, 2-2, 2-3, 2-4, 2-5, 2-9,
2-12, 2-13, 214, 2-16, 2-17, 218,
2-22, 2-23, 2-24, 2-30, 2-31, 2-32,
2-34, 2-35, 2-36, 2-37, 2-39, 2-40,
2-42, 243, 244, 2-46, 2-47, 2-48,
2-49, 2-50, 2-51, 3-1, 3-2, 3-3,
3-6, 3-7, 3-8, 3-9, 3-13, 3-15,
3-16, 3-17, 3-18, 3-19, 4-5, 4-29

NAME1, 2-37, 2-39, 2-50, 2-51, 3-6,
3-9, 3-13

NAME2, 2-37, 2-39, 2-50, 2-51, 36,
3-9, 3-13
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NETWORK, 1-2, 1-3, 1-5, 1-7, 1-8,
2-1, 2-2, 2-3, 2-6, 2-7, 2-9, 2-11,
2-12, 2-13, 2-14, 2-15, 2-16, 218,
2-19, 2-20, 2-21, 2-22, 2-23, 2-24,
2-25, 2-26, 2-27, 2-28, 2-29, 2-30,
2-31, 2-32, 2-33, 2-34, 2-35, 2-36,
2-37, 2-38, 2-39, 2-40, 2-42, 244,
2-45, 2-47, 2-48, 2-49, 2-50, 34,
3-6, 3-8, 3-9, 3-10, 3-11, 3-17,
3-18, 3-20, 3-23, 4-1, 4-4, 4-5,
4-7, 4-25, 4-217

NONDCA, 2-50, 3-6, 3-9

NPPORT, 3-3, 3—4

NSI, 3-13

NSS, 2-4, 3-1, 3-9, 3-13, 3-15, 3-16

NVTTYPE 2-50, 3-9

P

PARSE, 4-27, 4-29

PDNGRP, 2-6, 2-12, 2-13, 2-15, 2-16,
2-17, 218, 2-19, 2-21, 3-17, 3-20,
3-23, 4-27, 4-28

PID, 4-27, 4-29

PPID, 2-9, 2-12, 2-17, 2-23, 2-24, 2-35

PRCSR, 2-8, 2-9, 2-10, 2-12, 2-13,
2-14, 2-15, 2-16, 2-17, 218, 219,
2-20, 2-22, 2-23, 2-24, 2-34, 2-35,
2-36, 2-37, 2-38, 2-39, 2-41, 2-42,
2-43, 2-44, 2-45, 2-46, 2-47, 2-49,
2-50, 3-5, 3-6, 3-7, 3-8, 3-10,
3-11, 3-15, 3-16, 3-17, 3-18, 3-23

R

RECORD, 1-1, 1-2, 1-3, 1-4, 425, 4-26
REPEAT, 4-25

RESET, 4-5, 4-6

REUSE, 1-1, 1-3, 1-4, 4-27, 4-30

RIP, 1-7, 2-25, 2-28, 2-30, 2-31, 2-32,
2-33, 2-37, 2-38, 2-39, 2-40, 2-41,
3-6, 3-8, 3-22, 41, 4-7, 4-19, 4-23

RIPNBR, 2-39, 2-41, 3-8, 4-1, 4-7,
4-19

ROUTSIZE, 3-3, 3-5

RSA, 2-36

RSHLE, 2-5, 2-36, 2-38
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S

SAP, 1-1, 1-2, 2-5, 3-10

SENTINEL, 3-3, 3-5

SNOF, 1-4,4-2, 4-29, 4-30, 4-31

SRC, 1-3, 4-13, 4-14, 4-21, 4-27, 4-28,
4-30

SRCPORT, 4-14, 4-21

STA, 2-5, 2-9, 2-10

SUBNET, 1-1, 1-4, 2-4, 2-9, 2-10,
2-11, 2-13, 2-15, 2-18, 2-19, 2-20,
2-21, 2-23, 2-24, 2-25, 2-26, 2-27,
2-28, 2-29, 2-30, 2-31, 2-32, 233,
2-36, 2-38, 2-41, 3-1, 3-9, 317,
3-18, 3-19, 3-23, 4-5, 4-7

SUBNMASK, 2-27, 2-29, 3-18, 3-23

T

TCPIP, 2-9, 2-10, 2-13, 2-15, 2-17,
2-19, 2-23, 2-36, 2-38, 2-50, 3-3,
3-5

TCPTIME, 3-3, 3-5

TIMEOUT, 2-30, 2-31, 3-15, 3-22, 4-25

TIMOUT, 3-3, 3-5

TMTOLIV, 3-3, 3-5A

TRUNK, 1-3, 2-7, 2-19, 2-20, 2-22,
2-23, 2-24, 2-34, 2-35, 2-36, 2-38,
2-42, 2-43, 2-44, 2-45, 3-7, 3-8,
3-10, 3-11, 4-11

TYPE, 1-2, 14, 1-8, 21, 2-5, 2-8, 2-9,
2-10, 2-11, 2-12, 2-13, 2-15, 2-16,
2-17, 2-18, 2-19, 2-20, 2-23, 2-24,
2-30, 2-32, 2-33, 2-36, 2-38, 239,
2-42, 2-44, 2-50, 3-3, 34, 3-5,
3-6, 3-9, 3-17, 3-18, 3-19, 3-22,
3-23, 4-15
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U

UCT, 3-15, 3-16A
UDLCL, 2-34,2-38

'
VCGRP, 2-12, 2-15, 2-16, 2-19
X

X25DEF, 2-6, 2-12, 2-15, 2-16, 2-19
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