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Product Warranty
Seller warrants to Buyer that any unit shipped to Buyer,
under normal and proper use, be free from defects in
material and workmanship for aperiod of 24 months from
the date of shipment to Buyer. This warranty will not be
extended to items repaired by anyone other than the Seller
or its authorized agent. The foregoing warranty is exclu-
siveandin lieu of all other warranties of merchantability,
fitness for purpose, or any other type, whether express or
implied.

Remedies and Limitation of Liability

A. All claimsfor breach of the foregoing warranty shall
be deemed waived unless notice of such claim is
received by Seller during the applicable warranty
period and unless the items to be defective are re-
turned to Seller within thirty (30) days after such
claim. Failure of Seller to receive written notice of
any such claimwithin the applicabletime period shall
be deemed an absolute and unconditional waiver by
buyer of such claim irrespective of whether the facts
giving riseto such aclaim shall have been discovered
or whether processing, further manufacturing, other
useor resaleof suchitemsshall havethen taken place.

B. Buyer'sexclusiveremedy, and Seller’ stotd liability,
for any and all losses and damages arising out of any
cause whatsoever (whether such cause be based in
contract, negligence, strict liability, other tort or oth-
erwise) shall in no event exceed therepair price of the
work to which such cause arises. In no event shall
Seller beliablefor incidental, consequential, or puni-
tive damages resulting from any such cause. Seller
may, at its sole option, either repair or replace defec-
tive goods or work, and shall have no further obliga-
tionsto Buyer. Return of the defectiveitemsto Seller
shall be at Buyer’srisk and expense.

C. Sdler shall not be liable for failure to perform its
obligations under the contract if such failure results
directly or indirectly from, or iscontributed to by any
act of God or of Buyer; riot; fire; explosion; accident;
flood; sabotage; epidemics; delaysin transportation;
lack of or inability to obtain raw materials, compo-
nents, labor, fuel or supplies; governmental laws,
regulations or orders; other circumstances beyond
Seller's reasonable control, whether similar or dis-
similar to the foregoing; or labor trouble, strike,
lockout or injunction (whether or not such labor event
is within the reasonable control of Seller)
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FCC Radio Frequency Interference Statement

Thisequipment has been tested and found to comply with thelimitsfor aClass A digital device, pursuant to Part
15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference
when the equipment is operated in acommercial environment. This equipment generates, uses, and can radiate
radio frequency energy and, if not installed and used in accordance with the instruction manual, may cause
harmful interferenceto radio communications. Operation of thisequipmentinaresidential areaislikely to cause
harmful interference in which case the user will be required to correct the interference at his own expense.

NOTE - Shielded Telecommunication (T1 or E1) and ethernet cables must be used with the Engage | PeTube to
ensure compliance with FCC Part 15 Class A limits.

CAUTION — To reduce the risk of fire, use only No. 26 AWG or larger listed Telecommunication cables.

Equipment Malfunction

If trouble is experienced with an |PeTube, please contact the Engage Communication Service Center. If the
equipment is causing harm to the telephone network, the telecommunications service provider may request
that you disconnect the equipment until the problem is resolved.

Engage Communication Service Center:

Phone (U.S)) 831-688-1021
Fax 831-688-1421
Email support@engagecom.com

Web WWW.engagecom.com
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Chapter 1
Introduction

The IPsTube User's Guide provides the information users require to
install and operate the IPsTube family of products developed and
manufactured by Engage Communication, Inc.

IP=Tube Family
IPeTube T1/E1 models encapsulate full and fractional T1 or E1 TDM
circuits, along with their framing and signaling bits, into | P packets.

The IPsTube QT1/QE1 models encapsulate from one to four full and
fractional T1 or E1 and TDM circuits, along with their framing and
signaling bits, into | P packets.

The IPeTube's TDM Over |IP connection provides for the transparent
interconnection of PBXs, Telecom Switches and T1/E1 based communi-
cation systems via LANs, WANs, MANSs, and Wireless Ethernet inter-
connects.

The IPsTube RS530 and IPsTube V35 models encapsul ate synchronous
serial datafrom Data Terminal Equipment (DTE) or Data Communica-
tion Equipment (DCE) such as Encryptors, Terminal Servers, Video
Codecs, and WAN Routers into |P packets. The IP connection provides
for the transparent interconnection of DTEs and DCEs via LANS, WANS,
MANSs, Satellite and Wireless Ethernet. The size and frequency of the IP
packets can be controlled, yielding data rates ranging from 2.4 Kbits/sec
to 2.048 Mbits/sec.

Chapter 1: Introduction
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The following IP-Tube models are equipped with built-in data compres-
sion.

[PeTube T1-C
[PeTube E1-C
[PeTube QT1-C
[PeTube QE1-C

This lossless data compression can greatly reduce bandwidth consump-
tion over the IP connection, particularly during periods of idle traffic,
yielding reductions in bandwidth utilization as great as 56 to 1.

The compression ratio is based upon the frames per packet setting of the
IPTube's TUEL interface. The available compression ratios for each of
the modelsis asfollows:

[PeTube T1+C -56:1.
[PeTube E1+C - 40:1.
IPeTube QT1C - 8:1to 56:1.
IPeTube QE1C - 8:1to 40:1.

For interoperability with the IPeTube T1+C and IP-Tube E1+C models,
the IPeTube QT1C and QE1+C models must match the frames per packet
setting of the models being connected to.

Note: Round trip delays in excess of 30 milliseconds require echo
cancellation. The amount of delay can be calculated based on the TUBE
FPP setting and the TUBE BUFFERS setting. See Chapter 5: 1PsTube
T1/E1 Configuration and Operation for a detailed analysis of how the
IPeTube settings and the LAN/WAN interconnection contribute to the
overall round trip delay or latency.
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Table 2 highlights the features available with different models within the I P tube family.

M odel Serial Comp
IPeTube- QT1 T1 N
IPeTube- QE1 El N
|PeTube- QT1C T1 Y
IPeTube- QE1C E1l Y
IPeTube-T1 T1 N
|PeTube-E1 El N
IPeTube-T1C T1 Y
IPeTube-E1C El Y
IPeTube-RS530.DCE RS-530 N
IPeTube-RS530.DTE RS-530 N
|PeTube-V35.DCE V.35 N
IPeTube-V35.DTE V.35 N

Tablel - IPsTube Family Features

LAN Interface

All 1PsTube with the exception of the The IPsTube QT1/QE1 models
provide a 10BaseT Ethernet interface for connection to an IP intercon-
nect. The IPeTube QT1/QE1 models feature a 10/100Base T full/half
duplex Ethernet interface for connection to an I P interconnect.
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Organization

WAN Interface Options

e Tlinterfaces offer an integrated T1/fractional T1 DSU/CSU for
direct connection to dedicated or frame relay services at speeds up
to 1.544 Mbps.

e Elinterfaces offer an integrated E1/fractional E1 DSU/CSU for
direct connection to dedicated or frame relay services at speeds up
to 2.048 Mbps.

* RS-530 synchronous serial interface for interconnection to routers,
encryptors, video codecs, etc. via a db25 connector.

* V.35 synchronous serial interface for interconnection to routers,
encryptors, video codecs, etc. via db25 connector.

About this Guide

Chapter 1 - Introduction provides an overview of the |PsTube User's
Guide as well as feature descriptions for the T1, E1, RS-530 and V.35
models which make up the |PsTube family.

Chapter 2 - QuickStart provides concise configuration examples to get
the experienced user up and running in the minimum time.

Chapter 3 - Installation covers the physical environment and connections
reguired when first installing the 1P Tube.

Chapter 4 - Command Line Reference provides a command-by-command
description of the Engage CLI.

Chapter 5 - Configuration and Operation T1/E1 discusses the initial
configuration and ongoing operation of the IPeTube T1 and E1 models. A
discussion on bandwidth and data rate issues is included.

Chapter 6 - .Configuration and Operation RS-530/V .35 discusses the
initial configuration and ongoing operation of the IPeTube models with

10
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Intended Audience

RS-530 or V.35 synchronous serial interfaces. A discussion on band-
width and data rate issues is included.

Chapter 7 - Troubleshooting common problems occurring during
installation and normal operation.

Appendices - IPsTube specifications, connector pinouts and crossover
wiring details.

Glossary - Routing, Telecommunication and TCP/IP terminology.

This manual is intended for administrators of network and telecommuni-
cation systems. The technical content iswritten for readers who have
basic computer, telecommunication and networking experience.

It isimportant that any administrator responsible for the installation and
operation of Engage | PeTube products be familiar with IP networking
and data communication concepts, such as network addressing and
synchronous serial interfaces. These terms are central to an understand-
ing of 1PsTube functionality, and are covered in the Glossary section.

11
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Console Port

Telnet

Installation QuickStart

This QuickStart Chapter isintended for users who understand how they
want their IPsTube configured and only require the mechanics of per-
forming that configuration.

Communication with the IPeTube

Initial communication with the IPeTube is made through the Console
port, utilizing the Command Line interface detailed in Chapter 4:
Command Line Interface. Communication to the Console port should be
set as: 9600 baud, 1 stop hit, no parity, 8 bit fixed.

The Console port on the IPeTube is an RM5 jack. The Console port is
configured asa DTE port. An RJ45/db9 adapter is provided with the
IP-Tube which, in addition to providing a physical interface, performs
the null modem operation permitting direct connection to other DTE
equipment, such as the COM1 connection of a PC.

Once a serial connection between a workstation and the IPeTube Console
port is established and a carriage return <CR> is entered, a Login prompt
will appear.

The default login is: root.

Once an | P address has been assigned to the |PsTube Ethernet interface,
the user can telnet into the IPeTube and continue configuration using the
Command Line Interface.

Editing & Pasting Configurations

12
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I[P Tube Cabling

Users of the Command Line Interface have the option of editing standard
IPeTube configurations in text-only mode and pasting that configuration
tothe IPTube. Each examplein this chapter includes the name of a
configuration file found on the shipping disk as well as at Engage's Web
site.

Edit the desired configuration listing using a simple text editor. Connect
to the IPeTube through Telnet or the Console port, then enter the configu-
ration mode with the command: config

Paste the edited text, comments and all, to the |PsTube, then issue the
command: save. The IPeTube will reset and come up with the new
configuration.

To save an IPeTube configuration, issue the command: show configu-
ration all and save the response listing to afile.

The IPeTube uses standard 10BaseT Ethernet cabling to connect to an
Ethernet switch or hub. The IPeTube QT1/QEL uses standard 10/
100BaseT Ethernet cabling to connect to an Ethernet switch or hub. A
crossover 10BaseT cable can be used for direct connection to asingle
router, wireless radio or other Ethernet device.

The cabling used to connect the IPeTube T1/E1 Port to the TI/E1
interface to be extended depends upon whether it is connecting to TI/EL
equipment (PBX, Phone System, Multiplexor) or directly to a T/E1 line.

In the case of a connection to the T/E1 interface of T/E1 equipment, a
crossover cableisrequired. The IPTubeT1/E1 is shipped with a T1/E1
Crossover Cable that uses yellow cabling Refer to the Appendices for
the details of the wiring of this cable. Connectionsto T1/E1 lines are
made with a standard, straight-through T1/E1 cable.

IP=Tube Configuration Parameters

The setup of the IPsTube involves configuration of the:
* |[PeTube System Parameters

¢ |[PeTubeData Conversion Parameters

* Interface Specific (T/EL/RS530/V.35) parameters

13
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Examples are provided in this QuickStart and a compl ete description of
all commandsis available in Chapter 4. Command Line Interface.

IPsTube System Parameters

System parameters include the | PeTube Hostname, the Ethernet IP
address and the default router. Examples:

| PeTube Host Name

Provide a unique name for the IPsTube.

Note: Earlier versions of the |PsTube software use ROUTER NAME.
HOST NAME DallaslPTube

Ethernet | P address

IP address applied on a per-interface basis. For the Ethernet interface,
use either el or lan1 depending on the tube model. Use lanl for the
IPeTube QT1/QEL and €l for the IPsTube T1/E1.

IP ADDRESS aaa.bbb.ccc.ddd
Ethernet Broadcast Reception

The Ethernet interface can be configured to disable the reception of
Broadcast and Multicast packets. The IP protocol uses broadcast packets
to resolve the Ethernet MAC Address of the destination IP. |If
BroadcastRCV is set to OFF the Tube Ether ARP and Tube Ethernet
Address needs to be configured with the MAC address. Note the
Destination |PTube or the Default Router and any local device that wants
to communicate with the |PTube needs to be configured with the MAC
address of the IPTube in its ARP table. Due to the complexity involved
in setting up the IP Address to Ethernet MAC addresses manually it is
recommended that BroadcastRCV is set to ON unless broadcast storms
are expected on the network where the IPTubes reside. .

BroadcastRCV ON/OFF
| PeTube Default Router

If the Remote IPTube, whose |P address is configured with TUBE

14
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ADDRESS, resides on a different IP network from the Local 1PsTube, a
default router must be specified. The Default Router is typically the local
IP WAN Router.

IP DEFAULT-ROUTER aaa.bbb.ccc.ddd

| PsTube Data Conversion Par ameters

The |PsTube has an enabl e/disable command as well as control of
Protocol, Framing Encapsulation, Tube Destination Address, Destination
UDP Port, IP Type of Service (TOS), Buffers, Frames per Packet (FPP)
and Compression (optional).

These parameters appear within the Serial Interface Configuration(s).
Protocol

The interface protocol controls the packetization format of the IPsTube.
The options are IPTUBE, CESolP and HDL ColP.

IPTUBE Protocol encapsulates the data bits selected into UDP packets.

CESol P Protocol encapsulates the data bits selected into UDP packets
with an RTP header.

HDL Col P Protocol encapsulates HDL C frames into UDP packets with
an RTP header. This protocol is used to interconnect data networks that
utilize WAN protocols such as PPP, Frame Relay, HDLC and SDLC.

Type

The interface type lan1/E1/T1/RS530/V 35 is defined by the IPeTube
model purchased. Do not change the Interface Type asit is hardware
dependent.

|PeTube Enable
The IPTube is enabled by the command TUBE ON.

[ PeTube Framing

15
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The IPsTube parameter TUBE FRAMING is set to either: Transparent or
T1/E1 Framed. Transparent framing encapsulates the DSO data without
the TL/EL framing information. T1 Framed encapsulates the T1 framing
bits along with the DSO data. E1Framed encapsulates the E1 framing
byte along with the DSO data.

NOTEL: A DSOisa64 Kbps Voice/Datacircuit. T1 frames have 24
DS0s and a framing bit for a total of 193 bits per frame. E1 frames have
31 DS0s and a Framing/Signaling Byte for atotal of 32 bytes per frame.

NOTEZ2: Tube Framing only appliesto T1 or E1 IPTubes.
| PeTube Destination Address
TUBE ADDRESS specifies the | P address of the receiving |PeTube.

NOTE: Loopback of the TI/E1/RS530 data occurs when the destination
address is the same as the | P address of the Ethernet interface of the
IPsTube.

TUBE ADDR aaa.bbb.ccc.ddd
| PeTube Destination UDP Port

TUBE UDPPORT specifies the UDP port source and destination address.
The IPTube only accepts packets that match its UDP Port configuration.

TUBE UDPPORT nnnn

NOTE: Engage has registered with the IANA UDP port 3175 decimal.
For the IPeTube QT1/QEL1 use the following UDP port numbers depend-
ing on which ports are activated.

Port 1 UDP port 3175
Port 2 UDP port 3176
Port 3 UDP port 3177
Port 4 UDP port 3178

[PeTube P Packet Type of Service

16
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The TUBE TOS command is used to set the Type of Service bytein the

I P packets in which is encapsulated the TI/E1 frames. The setting of the
TOS byte can be used to ensure that the real time TDM data from the
IPeTube is ensured high priority. The Quality of Service support is
reguired within each router or switch that is within the interconnect
between the IPeTubes. A TOS setting of 0x08 "maximizes throughput".

TUBE TOS 0x08

An alternative to the use of the TOS byte is the configuration for QoS
based on UDP port number. Engage has registered UDP port assignment
3175 (reference www.iana.org/assignments/port-numbers). QoS configu-
ration to prioritize UDP packets destined for port 3175 can be setup.

Communication between P Tube systems uses packets destined for a
configurable UDP port number. The IPTube defaults to UDP port 3175.

| PsTube Buffers

As IP/UDP packets are received at the |PsTube Ethernet interface, they
are buffered prior to the enabling of the E1 transmitter. This provides for
elasticity. The TUBE BUFFERS setting permits the user to configure the
number of packets buffered - with valid settings from 4 to 30.

A large value provides greater elasticity but can introduce significant
delay. The amount of delay can be calculated from the E1 data rate, the
TUBE FPP setting (below) and the TUBE BUFFERS setting. See
Chapter 5: IP-Tube T1/E1 Configuration and Operation for an analysis
of how IPsTube settings contribute to the overall round trip delay or
latency.

Note: Round trip delays in excess of 20 milliseconds require echo
cancellation.

TUBE BUFFERS 5
| PsTube Frames Per Packet

TUBE FPP specifies the number of frames received on the T1I/E1J/RS530/
V 35 interface to be encapsulated in a single IP/UDP packet. The size of
the serial interface frame depends on the interface provided in the
[PeTube.

17
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* Tlframesizeis192 bits+ 1 framing bit (depends on T1Framing
config)

e E1framesizeis 256 bits

* RS530/V.35 frame size is 512 bits (64 bytes)

Low latency applications, such as voice, require minimum Frames Per
Packet. The recommended configuration for low latency for T1 is FPP =
8, for E1 recommended FPP = 12.

NOTE: When Compression is enabled on C models, FPP is automatically
forced to its maximum. There is no restriction on FPP for the QT models.

| PeTube Compression Enable
TUBE COMPRESSION ON enables compression on IPsTube C models.
|PeTube Ethernet ARP

TUBE Ethernet ARP OFF uses the Ethernet MAC address specified by
the TUBE Ethernet Address.

TUBE Ethernet ARP ON uses the Ethernet MA C address obtained
automatically by the IPTube's IP to Ethernet MAC Address Resolution
Protocaol.

NOTE: Unless Broadcast storms are suspected it is highly recommended
that the automatic resolution of the IP address to Ethernet MAC address
is utilized by setting TUBE ETHERNET ARP ON (Default)

| PeTube Ethernet Address

TUBE ETHERNET ADDRESS allows the user to specify the Ethernet
MAC address for the |PTube IP packet. The TUBE Ethernet MAC
Address needs to match the MAC address of the destination |PTube or
the Default Router.

Interface Specific (QT1,QELTI/EY
RS530/V.35) Parameters

T1 Configuration Parameters

The IPsTube-T1 seria interface number 1 is configured for T1 operation.
The following T1 parameters must match the configuration of the DS1/
T1interface to which it is connected. The T1 clock setting is dependent

18
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upon the source of the T1 Clock.

Interface S1

TypeT1

T1Data {Normal | Invert}

T1Clocking {Internal | Network | PLL}

T1LBO Csu {0dB |-7.5]|-15]|-22.5}

T1Framing  {ESF|D4}

T1 Coding {B8ZS| AMI}

T1 IdleCharacter value

T1 Channels {Full | Fractional: Starting DSO - Number of DS0s}

E1 Configuration Parameters

The IPeTube-E1 serial interface number 1 is configured for E1 operation.
The following E1 parameters must match the configuration of the E1
interface to which it is connected. The E1 clock setting is dependent
upon the source of the E1 Clock.

Interface S1

TypeE1

E1 Data {Normal | Invert}

E1 Clocking  {Internal | Network | PLL}

ElFraming {CRC4|FAS| UNFRAMED}

E1 Coding {HDB3 | AMI}

E1 IdleCharacter value

E1 Channels  {Full | Fractional: Starting DSO - Number of DSOs}

Note: Improper configuration of the T1/E1 clocking will result in an
overrun or underrun condition which causes T1/E1 periodic frame losses.
One of the IPsTubes must be the master clock source or locked onto a
master and the remote end unit uses a Phase Lock Loop circuit to match
the master's T1 clock frequency. In the case where an |PeTube is being
connected to a T1 line from the Telephone company, the IPsTube
connected to the Telco T1 line must be set to T1 Clocking Network and
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the remote unit set to T1 Clocking PLL.
RS-530/V.35 Configuration Parameters

The configuration parameters for |PsTube RS-530 and IP-Tube V.35
models differ slightly from those for IPeTube T/E1. TUBE FRAMING
is not used, while the following commands are unique to these synchro-
nous, seria interfaces:

|PeTube Serial Clock Control

The IPeTube RS-530 and V.35 models provide DCE (data communica-
tion equipment) interfaces. The DCE interface supplies both the Trans-
mit Clock (serial clock transmit, or SCT) and Receive Clock (SCR) to
the connected DTE (date terminal equipment) interface. The IPeTube RS-
530 and V.35 models allow the user to configure these clocks to normal
mode or to inverted mode. The DTE to which the |PsTube connects may
require inverted clock.

SCR NORMAL
SCT INVERTED

SCRCLOCK isused to clock the receive Ethernet packet data from the
buffer memory into the DTE.

SCTCLOCK isused to clock datafromthe DTE into IP packets that are
sent to the TUBE ADDRESS.

| PeTube Clock

The TUBE CLOCK command is used to set the source of the Serial
Clock Receive and Transmit Timing signals. When SCRCLOCK needs
to match the SCTCLOCK exactly with a smooth non gapped clock,
TUBE INTERVAL =0, then one of the IPTUBERS530/V.35s needs to
have its TUBE CLOCK to INTERNAL and the other needs to be set to
PLL and TUBE BUFFERIng needs to be utilized.

TUBE CLOCK INTERNAL
TUBE CLOCK PLL

[PeTube SCxCLOCK MODE

20
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NX2K4, NX56K AND NX64K
[PeTube SCxCLOCK FACTOR

TUBE SCxCLOCK MODE NXxxx is multiplied by SCxCLOCK
FACTOR to produce the SCxCLOCK.

NX2K4 2.4k times factor. Maximum factor is 20.
Datarate from 2.4K to 44.8K.

NX56K 56k times factor. Maximum factor is 32.
Datarate from 56K to 1792K.

NX64K 64k times factor. Maximum factor is 32.
Datarate from 64K to 2048K.

[PeTube SCRCLOCK MODE

TUBE SCRCLOCK MODE NX2K4,/NX56K /NX64K
[PeTube SCRCLOCK FACTOR NN

TUBE SCRCLOCK FACTOR NN

ISTHE N THAT MULTIPLIES THE MODE NX2K4, NX56K AND
NX64K

[PeTube SCTCLOCK MODE

TUBE SCTCLOCK MODE NX2K4/NX56K /NX64K
[PeTube SCTCLOCK FACTOR

TUBE SCTCLOCK FACTOR NN

ISTHE N THAT MULTIPLIES THE MODE NX2K4, NX56K AND
NX64K

|PeTube Interval

The TUBE INTERVAL command is used to control the gapping of the
transmit (SCT) and receive (SCR) clocks. Permitted values are O to 63.
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Example Configurations

IP-TubeT1 and E1 configurations are detailed in this section. The
command line configuration listing is shown for each example. The
configuration commands are defined in Chapter 4; Command Line
Interface aswell asin adetailed discussion provided in Chapter 5:
IPsTube TI/E1 Configuration & Operation.

Example 1: IPsTube-T1 Full 24 DS0s
with T1 Framing Bits

Scenario

This sample configuration details an |PsTube interconnect of a Full T1

with framing bits. Note that the IPsTube adds overhead in its conversion
of T1 to IP packets so that the full T1 frame rate of 1.544 Mbps requires
1.906 Mbps of interconnect bandwidth on the ethernet side. See Chapter
5: TI/E1 Configuration and Operation for a complete description of the
overhead associated with encapsualtion of T1/E1 frames into I P packets.

22

Chapter 2: Installation QuickStart



Engage Communication

|PeTube User's Guide

Config File Name

Command Line Listing

IPTT1FullwFramingPL L .txt

HostName IPTube T1
IP Default-router

Interface E1

# 1P Address of this [PeTube:
IP Address 192.168.1.1/24

# Ethernet Broadcast/M ulticast Reception Control
BroadcastRCV ON

Interface S1

TypeT1

# Tube Parameters

Protocol IPTube

Tube On

Tube Framing T1Framed

# |P Address of remote |PsTube:
Tube Address 192.168.1.2

# Tube Destination Ethernet Address Resolution
Tube TOS 08 Hex
TubeUDPPORT 3175

Tube Buffers 5

Tube FPP 8

Tube Compression Off
Tube Ethernet Arp On

Tube Ethernet Address

# T1 Parameters

T1 Data Normal

# T1 Transmit timing set to Phase Lock Loop:
T1Clocking PLL

T1LBO CSsu 0dB

T1 Framing ESF

T1 Coding B8ZS

T1 IdleCharacter Ox7F

T1Channels  Full
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Example 2: IPsTube Fractional T1: 8
DS0s without T1 Framing Bits

Scenario

This sample configuration details an | PeTube interconnect of afractional
T1 without framing bits. DS0 1 through 8 are transported. This [PeTube
is set to internal timing as the master clock of the IPsTube's T1 connec-
tion. The remote IP-Tube must be set to use its Phase Lock Loop to
match this frequency. Note: the remote IPsTube is across a WAN whose
IP address range is 192.168.2.x. The WAN router address is 192.168.1.4
thisisthe address for the Default Router.
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Config File Name

Command Line Listing

IPTT1fracwanI NT .txt

Host Name IPsTube-T1 Master Clock
IP Default-router 192.168.1.4

Interface E1
# 1P Address of this IPeTube
IP Address 192.168.1.1/24
# Ethernet Broadcast/M ulticast Reception Control
BroadcastRCV ON

Interface S1
TypeT1
# Tube Parameters
Protocol 1PTube
Tube On
Tube Framing Transparent
# |P Address of remote |PeTube
Tube Address 192.168.2.1
Tube UDPPort 3175
Tube TOS 0x08
Tube Buffers 5
Tube FPP 8
# Tube Destination Ethernet Address Resolution
Tube Ethernet ARP On
Tube Ethernet Address

# T1 Parameters

T1 Data Normal
# T1 Transmit timing set to Internal

T1Clocking Interna

T1LBO Ccsu 0dB

T1 Framing ESF

T1 Coding B8ZS

T1 IdleCharacter Ox7F

# START CHANNEL NUMBER OF CHANNELS
T1Channels  Fractional 1 8
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Example 3: IPsTube T1 Compression:
24 DSOs with 56 to 1 Compression

Scenario

This sample configuration details an |PsTube interconnect of a Full T1
with compression enabled. Note: T1 compression must be without
framing bits. DSO 1 through 24 are transported. This|PeTubeis set to
internal timing as the master clock of the IPeTube's T1 connection. The
remote | PeTube must be set to use its Phase Lock Loop to match this
frequency. Note: the remote IPsTube is across a WAN whose | P address
rangeis 192.168.2.x. The WAN router addressis 192.168.1.4 thisis the
address for the Default Router.
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Config File Name
IPTT 1fullCompressionl NT.txt

Command Line Listing
Host Name [PeTube-T1 Compression Master Clock

IP Default-router 192.168.1.4

Interface E1
# 1P Address of this IPeTube
IP Address 192.168.1.1/24
# Ethernet Broadcast/M ulticast Reception Control
BroadcastRCV ON

Interface S1
TypeT1
# Tube Parameters
Protocol 1PTube
Tube On
Tube Framing Transparent
# |P Address of remote |PeTube
Tube Address 192.168.2.1
Tube TOS 0x08
Tube Buffers 10
# Note Echo Cancellation Required
Tube FPP 56
Tube Compression ON
# Tube Destination Ethernet Address Resolution
Tube Ethernet ARP ON
Tube Ethernet Address

# T1 Parameters
T1 Data Normal
# T1 Transmit timing set to Internal
T1Clocking Interna
T1LBO Ccsu 0dB
T1 Framing ESF
T1 Coding B8ZS
T1 IdleCharacter Ox7F
T1Channels  Full
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Example 4: |PsTube-E1 Full 31 DS0s
with E1 Framing Byte

Scenario

This sample configuration details an |PsTube-E1 interconnect of afull E1
with framing bits. All 31 DSOs are transported. Note: the [PeTube adds
overhead in its conversion of E1 to |P packets so that the full E1 frame
rate of 2,048,000 requires 2,250,000 hits per second of interconnect
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Config File Name

Command Line Listing

bandwidth.

IPTEL1FullwFramingPL L .txt

Host Name IP Tube E1

| P Default-router
IP Cost 1

Interface E1

# P Address of this [PeTube
IP Address 192.168.1.1/24

# Ethernet Broadcast/M ulticast Reception Control
BroadcastRCV ON

Interface S1
TypeE1

# Tube Parameters
Protocol 1PsTube
Tube On
Tube Framing E1Framed
# |P Address of Remote |PeTube
Tube Address 192.168.1.2
Tube UDPPort 3175
Tube TOS 08 Hex
Tube Buffers 5
Tube FPP 12
Tube Compression Off
# Tube Destination Ethernet Address Resolution
Tube Ethernet ARP On
Tube Ethernet Address

# E1 Interface Configuration Parameters
El Data Normal
# E1 Transmit timing set to Phase Lock Loop
ElClocking PLL
El1Framing CRC4
E1 Coding HDB3
E1 IdleCharacter OX7F
E1 Channels  Full
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Example 5: IPsTube Fractional E1: 8
DS0s without E1 Framing Byte

Scenario

This sample configuration details an | PeTube interconnect of afractional
E1 without framing byte. E1 framing is generated locally. DSO 1
through 8 aretransported. This|PsTube is set to internal timing as the
master clock of the IPsTube's E1 connection. The remote | PeTube must
be set to use its Phase Lock Loop to match this frequency.

Note: the remote IPsTube is across a WAN whose |P address range is
192.168.2.x. The WAN router address is 192.168.1.4 and is the address
for the Default Router.
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Config File Name
| PTE1fracwanI NT .txt

Command Line Listing
Host Name IPTube E1 Master Clock
IP Default-router 192.168.1.4

Interface E1
# |P Address of this IPsTube
IP Address 192.168.1.1/24

Interface S1
TypeT1
Protocol IPTube
Tube On
Tube Framing Transparent
# |P Address of remote |PeTube
Tube Address 192.168.1.2
Tube UDPPort 3175
Tube TOS 08 Hex
Tube Buffers 5
Tube FPP 12
Tube Compression Off
# Tube Destination Ethernet Address Resolution
Tube Ethernet ARP On
Tube Ethernet Address

E1 Data Normal
# E1 Transmit timing set to Internal
E1 Clocking Internal
El1 Framing CRC4
E1 Coding HDB3
E1 IdleCharacter Ox7F
# START CHANNEL NUMBER OF CHANNELS
E1 Channels  Fractional 1 8
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Example 6: IPsTube E1 Compression:
32 DSOs with 40 to 1 Compression

Scenario

Config File Name

This sample configuration details an |PsTube interconnect of a Full E1
with compression enabled. Note: E1 compression does not need to bebe
without framing bits. DSO0 1 through 32 are transported. This|PeTubeis
set to internal timing as the master clock of the IPeTube's T1 connection.
The remote | PeTube must be set to use its Phase Lock Loop to match this
frequency. Note: the remote IPsTube is across a WAN whose | P address
rangeis 192.168.2.x. The WAN router addressis 192.168.1.4 thisis the
address for the Default Router.

IPTE1fullCompressionl NT.txt

Command Line Listing

Host Name [PeTube-T1 Compression Master Clock
IP Default-router 192.168.1.4

Interface E1
# P Address of this IPeTube
IP Address 192.168.1.1/24
# Ethernet Broadcast/M ulticast Reception Control
BroadcastRCV ON

Interface S1

TypeE1l

# Tube Parameters
Protocol 1PTube

Tube On

Tube Framing Transparent

# |P Address of remote |PeTube
Tube Address 192.168.2.1
Tube TOS 0x08

Tube Buffers 10

# Note Echo Cancellation Required
Tube FPP 40
Tube Compression ON
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# Tube Destination Ethernet Address Resolution
Tube Ethernet ARP ON
Tube Ethernet Address

# E1 Parameters
El Data Normal

# E1 Transmit timing set to Internal
E1 Clocking Internal
E1lFraming CRC4
E1 Coding HDB3
E1 IdleCharacter Ox7F
E1 Channels  Full

Aninterval of 0 does not gap the clock. Aninterval consists of the
period defined by the Frames Per Packet times the Bytes Per Frame times
the bits per byte divided by the SCXCLOCK setting. The Bytes Per
Frameisset to 64. The FPP isuser configurable and the bits per byte is
8.

TUBE INTERVAL is used to regulate the packet rate. Regulation of the
packet rate provides for a mechanism to control the data rate of the
IPTubeRS530/V.35. The Interval setting can be utilized to clock data out
of the DTE into a packet at its maximum clocking rate so as to minimize
latency.

There are 2 methods of controlling the IPTube datarate. One method is
to set the SCXCLOCK rates to the data rate required. This method can
double the delay if in the IPTube network connection thereisa WAN
link. The other method is to set the SCxCLOCK to the DTE's maximum
clocking rate and regulating the packet rate with the interval setting.

TUBE INTERVAL xx
| PeTube Percentage

The TUBE PERCENTAGE parameter, in conjunction with the
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SCxCLOCK MODE/FACTOR and TUBE INTERVAL setting, controls
the transmit (SCT) and receive (SCR) clocking on the RS-530/V .35 serial
interface. A detailed discussion of data bandwidth and clock rate, and
how TUBE FPP, TUBE INTERVAL and TUBE PERCENTAGE settings
affect themis provided in Chapter 5: |PsTube T1/E1 Configuration &
Operation.

Example 7: 1PsTube RS530 at 2.048

Mbps

Scenario

Config File Name

Command Line Listing

IP-Tube RS530/V.35 configurations are detailed in this section. The
command line configuration listing are shown for each example. The
configuration commands are defined in Chapter 4; Command Line
Interface aswell asin adetailed discussion provided in Chapter 6:

| PeTubeRS530/V35 Configuration & Operation.

This sample configuration details an |PsTube RS530 model which
connects to a data encryption device via RS-530 at a clocking rate of
2.048 Megabits per second. The IPTubes Ethernet interconnection has a
committed information rate that is much greater than the IPTube maxi-
mum datarate. Therefore the Ethernet bandwidth available isrelatively
unlimited.

The SCRCLOCK will be set to run at 64Kilobits faster than the
SCTCLOCK 1.984 Mbps so that Tube Buffering is not required and the
latency is minimized to the time required to load up the I P packet.

For this example, the user will select Frames-Per-Packet = 10. With this
TUBE FPP setting, the Overhead Table in Chapter 6 indicates an
approximate 7% (ratio is 1.069) overhead. 1PTube Ethernet Datarateis
1.069 times 1.984 Mbps

| PT530_nbft.txt

Host Name | PTube-530

|P Default-router
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Interface E1
# |P Address of this IPsTube
IP Address 192.168.1.1/24

Interface S1

Type RS-530

SCR Normal

SCT Normal

Protocol IPTube

Tube On

# IP Address of the Remote IPsTube
Tube Address 192.168.1.2

Tube TOS 0x08

Tube FPP 10

Tube Clock Internal

Tube SCRCLOCK MODE NX64K
Tube SCRCLOCK FACTOR 32
Tube SCTCLOCK MODE NX64K
Tube SCTCLOCK FACTOR 31
Tube Buffer 0

Tube Interval 0

Tube Percentage 100
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Example 8: IPsTube RS530 at 64 Kbps

Scenario

This sample configuration details an |PsTube RS530 model which
connects to a data encryption device via RS-530. The Ethernet bandwidth
must be limited to 64 Kbps due to its path over an ISDN WAN Router
connected to a 64Kilobit satellite link. Therefore the user must calculate
the desired RS-530 clock rate which will yield a 64 Kbps bandwidth
usage on Ethernet, taking into consideration the overhead added with
encapsulation of RS-530 datainto |P/UDP packets and the ISDN WAN
Router's PPP overhead.

For this example, the user will select Frames-Per-Packet = 10. With this
TUBE FPP setting, the tables in Chapter 6 indicate an approximate 7%
(ratio is 1.069) overhead. The WAN Point to Point Protocol overhead is
off set with the Ethernet MAC addresses not being transported accross
the WAN link although the HDL C framing does hit stuffing that could
bump the data bandwidth by 8%. So the total overhead is 7% for the 1P/
UDP plus 8% for bit stuffing.

Therefore the desired clock rate on RS530 is 64Kbps/1.15 = 55K bps. In
order to minimize the latency involved in clocking the data from the
encryptor's serial interface the encryptor will be clocked at its maximum
rate and the Tube Interval setting will be used to hold off clocking the
next packet of data until the ISDN WAN router has been able to transmit
the prior packet.

To determine the Tube Interval setting take the maximum clocking rate
of the DTE divide it by the data rate and subtract one. The Encryptors
maximum clocking rate is 2.048M bps.

Divisor = 2,048,000/55,000 = 37.2.

Round down 2,048,000/37 = 55,351

note: slightly greater clocking rate is ok since bit stuffing of
8% isworst case of every data byte being stuffed.
Interval = Divisor minus 1 = 36

Note: the time of clock gapping equals

((FPP * BytePerFrame* BitsPerByte)/2.048Mbps) times Interval.

FPP = 10; BPP = 64; SCRCLOCK = 55,351, Interval = 36.

(10 * 64*8)/ 2,048,000 * 36 = 0.09 = 90 milliseconds.

This amount of gap can result in synchronization mode limitations. The
clock gapping delay can be reduced by reducing the FPP (overheaed
impact) and the SCTCLOCK base rate (latency impact) which is set to
maximum in this example.
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Config File Name

IPT530_interval.txt

Command Line Listing

Host Name |PTube-530

# |P Address of the ISDN WAN Router
IP Default-router 192.168.1.1

Interface E1
# |P Address of this |PeTube
IP Address 192.168.1.5/24

Interface S1

Type RS-530

SCR Normal

SCT Normal

Protocol IPTube

Tube On

# |P Address of the Remote IPsTube
Tube Address 198.168.2.5

Tube TOS 0x08

Tube FPP 10

Tube Clock Internal

# SCRCLOCK = 2.048 Mbps
Tube SCRCLOCK MODE NX64K
Tube SCRCLOCK FACTOR 32

# SCTCLOCK = 2.048 Mbps
Tube SCTCLOCK MODE NX64K
Tube SCTCLOCK FACTOR 32
Tube Buffer O

Tube Interval 36

Tube Percentage 100
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Example 9: IPsTube RS530 Video

Scenario

IPeTube RS530/V.35 configurations are detailed in this section. The
command line configuration listing are shown for each example. The
configuration commands are defined in Chapter 4; Command Line
Interface aswell asin adetailed discussion provided in Chapter 6:

| PeTubeRS530/V35 Configuration & Operation.

This sample configuration details the interconnection of a synchronous
serial Video Encoder to a Video Decoder via |PTubeRS530s that are
providing smooth clocking at arate of 1.536 Megabits per second. The
| PTube's Ethernet interconnection has a committed information rate that
is much greater than the |PTube's maximum datarate. Therefore the
Ethernet bandwidth available isrelatively unlimited.

The Tube Clock on one of the IPTubeRS530s need to be set to Internal
and the other to PLL. The SCRCLOCK will be set to run at the same
speed as the SCTCLOCK without gapping so that buffering of packetsis
required and the Frames Per Packet is set to the maximum for maximum
efficiency.

For this example, the user will select Frames-Per-Packet = 20. With this
TUBE FPP setting, the Overhead Table in Chapter 6 indicates an
approximate 3.4% (ratio is 1.034) overhead. |PTube Ethernet Data rate
is 1.034 times 1.536 Mbps.
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Config File Name

IPT530_video.txt

Command Line Listing

Host Name |PTube-530
IP Default-router

Interface E1
# |P Address of this |PeTube
IP Address 192.168.1.1/24

Interface S1

Type RS-530

SCR Normal

SCT Normal

Protocol IPTube

Tube On

# |P Address of the Remote IPsTube
Tube Address 192.168.1.2

Tube TOS 0x08

Tube FPP 20

Tube Clock Internal

Tube SCRCLOCK MODE NX64K
Tube SCRCLOCK FACTOR 24
Tube SCTCLOCK MODE NX64K
Tube SCTCLOCK FACTOR 24
Tube Buffer 10

Tube Interval 0

Tube Percentage 100
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Example 10: |PsTube V35 HDLC

Scenario

This sample configuration details the interconnection of a WAN Routers
running Point to Point Protocol via IPTubeV 35s that are providing
smooth clocking at arate of 128 Kilobits per second. The IPTube's
Ethernet interconnection has a committed information rate that is much
greater than the IPTube's maximum datarate. Therefore the Ethernet
bandwidth available isrelatively unlimited.

The Tube Clocks on one of the IPTubeV 35s are both set to Internal. The
SCRCLOCK will be set to run at the same speed as the SCTCLOCK
without gapping. Buffering of packetsis not required and the Frames Per
Packet is set low minimize latency.

For this example, the user will select Frames-Per-Packet = 2. With this
TUBE FPP setting, the Overhead Table in Chapter 6 indicates an
approximate 34% (ratio is 1.34) overhead. 1PTube Ethernet Datarateis
1.34 times 128K bps which equals 171.52 Kilobits per second.
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Config File Name

IPTV35 HDLC.txt

Command Line Listing

Host Name IPTube-V 35
IP Default-router

Interface E1
# |P Address of this |PeTube
IP Address 192.168.1.1/24

Interface S1

Type V35

SCR Normal

SCT Normal

Protocol HDL Col P

Tube On

# |P Address of the Remote IPsTube
Tube Address 192.168.1.2

Tube TOS 0x08

Tube FPP 2

Tube Clock Internal

Tube SCRCLOCK MODE NX64K
Tube SCRCLOCK FACTOR 2
Tube SCTCLOCK MODE NX64K
Tube SCTCLOCK FACTOR 2
Tube Buffer O

Tube Interval 0

Tube Percentage 100
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Example 11: |PsTube-QT1 Full 24
DSOswith T1 Framing Bits

Scenario
This sample configuration details an |PsTube interconnect of a Full T1
with framing bits. Note that the IPsTube adds overhead in its conversion
of T1 to IP packets so that the full T1 frame rate of 1.544 Mbps requires
1.906 Mbps of interconnect bandwidth on the ethernet side. See Chapter
5: TI/E1 Configuration and Operation for a complete description of the
overhead associated with encapsualtion of T1/EL framesinto I P packets.

Config File Name
IPTQTL.txt

Host Name "I1PTube QT1"

Host Contact "No contact specified”
Host Location "No location specified"
| P Default-router

Interface LAN1

Auto Negotiation: On

IP Address 192.168.1.2/24

IP State: RUNNING

Interface S1

TypeT1

Protocol 1PTube

Tube On

Tube Framing Transparent
Tube Address 192.168.1.1
#Destination Address of Remote Tube
Tube UDPPORT 3175
Tube TOS 4F Hex

Tube Buffers 5

Tube FPP 16

Tube Duplicates O

Tube Compression Off
Tube Ethernet Arp On
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Tube Ethernet Address 00:00:00:00:00:00

T1 Data Normal
T1 Clocking Internal
T1LBO Csu 0dB

T1 Framing ESF
T1 Coding B8ZS
T1 IdleCharacter 7E Hex
T1 Channels Full
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Config File Name

IPTQT1.txt
Interface S2
TypeT1
Protocol IPTube
Tube On
Tube Framing Transparent
Tube Address 192.168.1.1

#Destination Address of Remote Tube
Tube UDPPORT 3176

Tube TOS 4F Hex

Tube Buffers 5

Tube FPP 16

Tube Duplicates 0

Tube Compression Off

Tube Ethernet Arp On

Tube Ethernet Address 00:00:00:00:00:00

T1 Data Normal
T1 Clocking Internal
T1LBO Csu 0dB

T1 Framing ESF
T1 Coding B8ZS
T1 IdleCharacter 7E Hex
T1 Channels Full
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Config File Name

IPTQT 1.txt
Interface S3
TypeT1
Protocol IPTube
Tube On
Tube Framing Transparent
Tube Address 192.168.1.1

#Destination Address of Remote Tube
Tube UDPPORT 3177

Tube TOS 4F Hex

Tube Buffers 5

Tube FPP 16

Tube Duplicates 0

Tube Compression Off

Tube Ethernet Arp On

Tube Ethernet Address 00:00:00:00:00:00

T1 Data Normal
T1 Clocking Internal
T1LBO Csu 0dB

T1 Framing ESF
T1 Coding B8ZS
T1 IdleCharacter 7E Hex
T1 Channels Full
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Config File Name

IPTQT 1.txt
Interface $4
TypeT1
Protocol 1PTube
Tube On
Tube Framing Transparent
Tube Address 192.168.1.1

#Destination Address of Remote Tube
Tube UDPPORT 3178

Tube TOS 4F Hex

Tube Buffers 5

Tube FPP 16

Tube Duplicates 0

Tube Compression Off

Tube Ethernet Arp On

Tube Ethernet Address 00:00:00:00:00:00

T1 Data Normal
T1 Clocking Internal
T1LBO Csu 0dB

T1 Framing ESF

T1 Coding B8ZS
T1 IdleCharacter 7E Hex
T1 Channels Full

47

Chapter 2: Installation QuickStart



Engage Communication | PeTube User's Guide

Example 12: [P-Tube-QE1 Full 31
DS0swith E1 Framing Byte

Scenario

This sample configuration details an |PsTube-E1 interconnect of afull E1
with framing bits. All 31 DS0s are transported. Note: the IPeTube adds
overhead in its conversion of E1 to |P packets so that the full E1 frame
rate of 2,048,000 requires 2,250,000 hits per second of interconnect
bandwidth.
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Config File Name
IPTQEL.txt

Host Name "IP Tube QE1"

Host Contact "No contact specified”
Host Location "No location specified"
|P Default-router

Interface LAN1

Auto Negotiation: On

IP Address 192.168.1.2/24

IP State: RUNNING

Interface S1

TypeE1

Protocol 1PTube

Tube On

Tube Framing Transparent

Tube Address 192.168.1.1
#Destination Address of Remote Tube
Tube UDPPORT 3175

Tube TOS 4F Hex

Tube Buffers 5

Tube FPP 16

Tube Duplicates O

Tube Compression Off

Tube Ethernet Arp On

Tube Ethernet Address 00:00:00:00:00:00

E1 Data Normal
E1 Clocking Internal
E1 Framing CRC4
E1 Coding HDB3
E1 IdleCharacter 7E Hex
E1 Channels  Full
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Config File Name

IPTQEL.txt
Interface S2
TypeE1
Protocol 1PTube
Tube On
Tube Framing Transparent
Tube Address 192.168.1.1

#Destination Address of Remote Tube
Tube UDPPORT 3176

Tube TOS 4F Hex

Tube Buffers 5

Tube FPP 16

Tube Duplicates O

Tube Compression Off

Tube Ethernet Arp On

Tube Ethernet Address 00:00:00:00:00:00

E1 Data Normal
E1 Clocking Internal
E1 Framing CRC4
E1 Coding HDB3
E1 IdleCharacter 7E Hex
E1 Channels  Full
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Config File Name

IPTQEL.txt
Interface S3
Type E1
Protocol IPTube
Tube On
Tube Framing Transparent
Tube Address 192.168.1.1

#Destination Address of Remote Tube
Tube UDPPORT 3177

Tube TOS 4F Hex

Tube Buffers 5

Tube FPP 16

Tube Duplicates 0

Tube Compression Off

Tube Ethernet Arp On

Tube Ethernet Address 00:00:00:00:00:00

El Data Normal
E1 Clocking Internal
E1 Framing CRC4
E1 Coding HDB3
E1 IdleCharacter 7E Hex
E1 Channels  Full
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Interface $4

TypeE1

Protocol 1PTube

Tube On

Tube Framing Transparent

Tube Address 192.168.1.1
#Destination Address of Remote Tube
Tube UDPPORT 3178

Tube TOS 4F Hex

Tube Buffers 5

Tube FPP 16

Tube Duplicates O

Tube Compression Off

Tube Ethernet Arp On

Tube Ethernet Address 00:00:00:00:00:00

E1 Data Normal
E1 Clocking Internal
E1 Framing CRC4
E1 Coding HDB3
E1 IdleCharacter 7E Hex
E1 Channels  Full
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Chapter 3
Installation of the IPeTube

This chapter provides details on the physical connections required for the
installation of Engage |PsTube equipment. Also covered istheinitial
communicationwiththelPeTube.

References are made to the Configuration and Operation of the |PeTube as
well asto the Command Line Interface. These topics are covered in detail
inlater chapters.

Installation Requirements

The use of Engage | PeTube systems to create a TDM-over-1P or
SynchronousData-over-1P connection requires one |PsTube at each side
of the IP connection.

A standard |PsTube package includes:

e |PeTubeunit-withinstalled WAN interface: QTLY/QEL/T1,E1, RS-
530,0rV.35

e Console port adapter and cable

e Onecross-over TI/E1 cable(QTY/QEL/TL/E1modelsonly)

e RJ45toDB15maleadapter for 120 ohmbalanced (QEL/E1only)

e Power Converter (1100r 220V acinput/24 Vac or 24V dc output)

Note: power supply not supplied with negative 48 volt models.

e Documentation floppy disk with IPsTube User’s Guide

Installing the Hardware

Locating the IP=Tube

Site consideration isimportant for proper operation of the |PeTube. The
user should install the unit in an environment providing:
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e A well-ventilated indoor location
e Accesswithin six feet of apower outlet

e Two feet additional clearance around the unit to permit easy cabling
connection
As an option, the IPeTube can be mounted in a standard 19 inch equip-
ment rack (rack mountsareavailablefrom Engage)

Powering the IPeTube

Engage | PeTube units utilize an external power adapter, availablein 110
VAC and 220 VAC versions, providing AC output.

The appropriate power adapter is provided with each unit.

* Ensure the power adapter is not connected to power.

¢ Plug the AC adapter into the circular rear panel POWER connector.
Connect the power adapter to an appropriate AC power outlet and check

the POWER LED on thefront panel of the Engage | PeTube. The POWER
LED will be GREEN when theinternal diagnosticshave completed

Console Port

All IPTube modelsinclude a Console port for configuration. The
Console port may be used for serial communication from alocal worksta-
tion, or for remote connection viaamodem.

|PTube models utilize an RJ45 jack for the Consol e port. The Console port
isconfigured asaDTE (Data Terminal Equipment) port. Thisallowsdirect
connection to aDCE (Data Communication Equipment) device such asa
modem. For connection to other DTE, such asaterminal or PC, aNull
Modem adapter is required.

An RJ5 to db9 adapter is provided with the | PeTube which, in addition to
providing aphysical interface, performsthe null modem operation
permitting direct connection to other DTE equipment, such asthe COM 1
interface of aPC.

Pinouts for the Console port, as well as Engage supplied adapters, are
provided in the Appendices.
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Communication to the console port should be set for:
9600 baud, 1 stop bit, no parity, 8 bit fixed

Once a seria connection between aworkstation and the IPTube Console
port is established and a carriage return <CR> is entered, aLogin prompt
will appear.

Thedefaultloginis: root.

Configuring the Engage IP=Tube for the LAN

The IPeTube needs to be configured with a number of parametersfor
proper operation in the network including:

» Ethernet |P address and subnet mask
» |Pdatatarget unit IP address and subnet mask
¢ Default gateway if the P datatarget is on another | P network

The configuration procedure depends on the network environment in
which the IPeTube isto beinstalled.

Note: It isstrongly suggested that you configure the IPeTube with its
unique network identity befor e making any Ethernet or Wide Area
connections.

Ethernet Interface

Engage | PsTube systems with the exception of the I[P Tube QT1/QE1
models utilize 10BaseT Ethernet to connect to the Local AreaNetwork.
The QT1/QEL usesa10/100Base T to connect to the Local AreaNetwork.
Each system provides a 10BaseT interface on the rear panel for connec-
tion to an Ethernet switch or hub using a straight-thru Ethernet cable. For
direct connection to a PC or other LAN device, the user should obtain a
10BaseT crossover cable.

10BaseT Ethernet cabling and crossover pinouts are provided in the
Appendices.
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IPeTube Serial Interface Options

T1/fractional T1 Interface

Theinternal Tl/fracTlinterfaceisused for T1 over |P connectivity. The
interface connectsto the T1 interface of T1 based telecommunication
equipment such asaPBX or aT1 Multiplexer. Thisconnection usesa
panel RJ48 jack and accepts 8 pin modular plugs. T1/fracT1 circuitsuse
pins1&2 for RxDataand 4&5for TxData. See AppendicesfortheT1
interface pinout.

The T1/fracT 1 interface can be configured to operate at rates from 64K bps
tofull T1 at 1.544 Mbps. The IP=Tube can be configured to transport T1
Framingbits.

All configurationsitems, including Line Coding, Framing and TxData
timing, are configurable using the Command Line Interface.

El/fractionalE1l Interface

Theinternal El/fractional E1 DSU/CSU permitsdirect connectiontothe E1
interface of E1 based telecommunication equipment such asaPBX or an
E1 Multiplexer. This connection usesapanel RJ48 jack and accepts 8 pin
modular plugs. EVl/fracE1 circuitsuse pins1& 2 for RxDataand 4& 5for
TxData. AnRJ48/db15 adapter cableisavailableif theEllineistermi-
nated in a15 pin male"D" connector. See Appendicesfor E1 pinout and
cablespecification.

Note: The Elinterfaceis 120 ohm, balanced. TheE1RM5 interfaceis
converted to the E1 120 balanced db15 Maleinterface viaan RJ45to DB15
mal eadapter.

The El/fracEl interface can be set to run at rates from 64Kbpsto full E1
speed of 2.048 Mbps.

All configurationsitems, including Line Coding and Clock Source, are
configurable using the Command Line Interface.

RS-530 Interface
ThelPsTube-RS530 model providesastandard RS-530 synchronous serial
interfacefor connectionto Data Terminal Equipment (DTE) or Data
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V.35 Interface

Communication Equi pment (DCE) suchasEncrypters, Terminal Servers,
Video Codecs, and WAN Routers. The |PeTube-RS530 encapsul ates the
serial datainto I P packets for transmission over Ethernet.

The RS-530interfaceisprovided viaa 25 pin"D" connector on the rear
panel. See the Appendices for pinouts, signal names and directions. The
RS-530 interface on the | Ps Tube can be ordered asa Data Communication
Equipment (DCE) interfaceor asaDataTerminal Equipment (DTE)
interface. AsaDCE it provides TxClk and RxClk to the connected DTE.

The DCE model needs to have a configured data rate through the

| PeTube-RS530 by setting timing parameterswhich control the TxClk and
RxCIlk. The size and frequency of the | P packets can be controlled,
yielding datarates ranging from 8 Kbits/sec to 1.544 Mbits/sec. Chapter
6: Configuration and Operation of 1PsTube-RS530/V35 provides an
explanation of the commands and their effect.

ThelPeTube-V 35 model providesaV .35 synchronousserial interfacefor
connectionto DataTerminal Equipment (DTE) or DataCommunication
Equipment (DCE) such asEncrypters, Terminal Servers, Video Codecs,
and WAN Routers. The IPTube-V 35 encapsulates the serial datainto IP
packets for transmission over Ethernet.

TheV.35interfaceisprovided viaa 25 pin "D" connector on the rear
panel, though this pinout differsfrom that of the IPeTube-RS530. See the
Appendices for pinouts, signal names and directions. The V.35 interface
onthelPeTubeisaData Communication Equipment (DCE) interface or as
aDataTerminal Equipment (DTE) interface. AsaDCE it provides TxClk
and RxCIlk to the connected DTE.

The DCE model needs to have a configured data rate through the
|PeTube-V .35 by setting timing parameterswhich control the TxClk and
RxClk. The size and frequency of the | P packets can be controlled,
yielding datarates ranging from 8 Kbits/sec to 1.544 Mbits/sec. Chapter
6: Configuration and Operation of 1PsTube-RS530/V35 provides an
explanation of the commands and their effect.
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Status LEDs

Front panel LEDs provide Power, Ethernet and Serial Interface status.
AllModels.

Power - The Power LED isnormally green, although at power-onit will
briefly display amber if afirmware upgrade (TFTP upgrade stored inthe
FLASH ROM) isbeing loaded.

| PeTubeT1model.
Ethernet

ThelPeTube T1 provides specificinformation, with EthRX and EthTX
indicators providing status on packet transmission and receipt, respec-
tively, on the Ethernet interface.

e Whenreceiving, the EthRX will show asteady GREEN.

e Whentransmitting, the EthT X will show asteady GREEN.

e If, after power-on, the IPeTubeis unable to acquire a unique network
addressonthe LAN, EthTX will show asteady RED or AMBER.

|PeTubeT1mode T1lnterface

ThelPeTubeT1 providesspecificinformation, with TIRX and T1TX
indicators providing status on valid framing from the T1device or lineto
which the |PsTube is connected.

e Whenreceiving, the T1IRX will show asteady GREEN.

e Whentransmitting, the T1TX will show asteady GREEN.

o If, after power-on, thelPsTubeisunablereceivevalid framesfrom
other equipment it is connected to viathe T1 line, the TIRX will
show asteady RED or AMBER.
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|PeTubeE1 model.
Ethernet

ThelPeTubeE1 provides specificinformation, with EthRX and EthTX
indicators providing status on packet transmission and receipt, respec-
tively, on the Ethernet interface.

e Whenreceiving, the EthRX will show asteady GREEN.

e Whentransmitting, the EthT X will show asteady GREEN.

e If, after power-on, the IPeTubeis unable to acquire aunique network
addressonthe LAN, EthTX will show asteady RED or AMBER

| PeTubeE1modd Ellnterface

ThelPeTubeE1 providesspecificinformation, withEIRX and E1TX
indicators providing status on valid framing from the E1device or lineto
which the |PsTube is connected.

e Whenreceiving, the EIRX will show asteady GREEN.

e Whentransmitting, the EXTX will show asteady GREEN.

o If, after power-on, thelPsTubeisunablereceivevalid framesfrom
other equipment it is connected to viathe E1 line, the EIRX will
show asteady RED or AMBER.

[PeTubeQT1/QE1L model

INDL1 - Servesastheheartbeat for the IPeTube QT1/QE1L. LED will be
blinking during normal operation.

IND2 - Indicates afault is detected by the internal diagnostics.

RST - Depressing the RST switch initiates a soft reset of the IPsTube
QTLUQE1

Ethernet

ThelPeTube QT1/QEL modelsprovide specificinformation, with TD and
RD indicators providing status on packet transmission and receipt,
respectively, on the Ethernet interface. Inaddition, FDX and LNK
indicators provide status on Duplex and connectivity, respectively, on the
Ethernetinterface.
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e When transmitting, the TD will show a steady GREEN.

e When receiving RD will show asteady GREEN.

e WheninFull Duplex mode, FDX will show asteady GREEN. No
lightindicatesHalf Duplex.

« When connected to an Ethernet Network, LNK will show a steady
GREEN.

« If, after power-on, the IPsTube is unable to acquire a unique network
addressonthe LAN, TD will show asteady RED or AMBER.

|PeTubeQTXYQE1mode TLVE1Interface

ThelPeTube QT1/QEL providesspecificinformation, with TD and RD
indicators providing status on valid framing from the T1/Eldeviceor line
to which the IPeTube is connected. In addition, ST, ENA and LNK
indicators provide status on link status, communication processor and
framing, respectively, fromthe T1/E1deviceor lineto which the |PeTube
is connected.

There are four indicators, Tell through Tel4 indicators providing status
onvalid framing from the T1deviceor lineto which the IPeTubeis
connected. Please note that the Tel1 through Tel4 indicators will only
show connections for the amount of ports purchased.

* When transmitting, the TD will show asteady GREEN.

e Whenreceiving, the RD will show asteady GREEN. If thelPeTubeis
unableto receive valid frames from other equipment it is connected
toviathe T1/Elline, theRD will beoff.

*  When connecting to the TI/E1 link, ST will show no color for a
positivelink and Y ELL OW for alink down.

* When the communication processor recognizes the port, ENA will
show asteady GREEN.

» For correct framing status, LNK will indicate asteady GREEN.
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| PeTubeRS530/V.35 models.
Ethernet

|PeTubeRS530and V.35 model sprovidespecificinformation, with EthTx
and EthRx indicators providing status on packet transmission and receipt,
respectively, on the Ethernet interface.

*  Whenreceiving, the EthRX will show asteady GREEN.

*  Whentransmitting, the EthTX will show asteady GREEN.

» |f, after power-on, the IPsTube is unable to acquire a unique network
addressonthe LAN, it will show asteady RED or AMBER.

| PeTubeRS530/V.35 model Serial I nterface

[P TubeRS530andV.35modelsprovide SerRX and SerTX LEDswhich
indicate packet receipt and transmission , respectively, on the serial
interface.

* Whenreceiving packets, the SerRX will show asteady GREEN.
*  When transmitting packets, the SerTXwill show asteady GREEN.

Additionally, ared SerRx LED indicates one of thefollowing configura-
tion/connection problems:

* ThelPsTubeisin the process of determining IP communication.

* ThelPeTubeis not configured with an | P address on Ethernet.

» ThelPeTube cannot resolve the | P address configured for its
Ethernet.

e TheDTE to whichthel P TubeRS530.DCE/V .35.DCE isconnected
isnot asserting DTR.

* TheDCE to whichthelPeTubeRS530.DTE/V.35.DTEisconnected
isnot asserting DSR.
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Internal DIP Switches.

IPeTube systems contain an internal four position DIP Switch whichis
accessible by removing the unit rear panel and sliding out the
motherboard.

Thedefault setting for al DIP switchesis OFF.

Switch 1 - Power cycling the unit with DIP Switch 1 ON forcesthe
[PTube TUEV/QTY/QEL/RS530/V.35toreturntofactory default settings.
Factory settings include operation from Base Flash and deleting any
download upgrades. Ensure Switch 1 isreturned to the OFF position after
clearing an upgrade so future upgrades can be performed successfully.

AlsoforthelPeTube TI/EL/QT1/QEL1 models, Switch 1 ON allowsalogin
without a password. Thisis useful when a password is forgotten. Switch
1 OFF retains the previously configured password.

Switch 2 - Appliesonly to IPsTube C units - with lossless DSO compres
sion. Setting to ON will disable the compression. Note: this must be done
at each IPsTube and aRESTART or power cycleissued.

Switch 3 - Switch 3 isused during manufacturing to test the Voltage
Controlled Crystal Oscillator (VCXO). The switch must be set to OFF for
normal operation.

Switch 4 - DIP Switch 4 has two functions. When turned ON, it forces
thelPeTube T1/EL/QTI/QEL/RS530/V.35into aloopback mode. Thisis
useful for troubleshooting the Telco/Serial connection.
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Chapter 4

Command Line Interface

Command Line access to the IPeTube may be made viaa Telnet connection to the
Ethernet interface or viaa serial connection to the Console port.

Telnet, part of the TCP/IP Protocol Suite, provides ageneral communications
facility defining a standard method of interfacing terminal devicesto each other.
Any standard Telnet application can be used to communicate to an Engage
IP-Tube provided thereis I P connectivity between the User Host and the IPsTube.

For communi cation through the Console port, standard terminal communication
softwareisused. The console port may be used to communicate with the IPsTube
locally through aterminal, or remotely by dialing in through amodem.

Console Communication

Serial communication to the console port should be configured for
9600 baud, 1stop bit, noparity, 8bit fixed

The console port isan RJ45 jack and an appropriate cable and adapter are provided
with the IPeTube for use with standard 9 pin COM ports

The RJ45 console port is configured asaDTE (dataterminal equipment) port. This
allows direct connection to a DCE (data communication equi pment) device such as
amodem. For connection to other DTE, such asaterminal, aNull Modem adapter
isrequired.

The RJ45 to DB9 adapter which is provided with the IPeTube serves this null
modem function, permitting direct connection to the COM 1 interface of most PCs.
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Logging intothe IP=Tube

Categories

A Telnet session is opened by providing the | P address of the IPeTube. On
opening aCL| session, via Telnet or the Console port, the login prompt requires
entry of aloginID.

ThedefaultloginID: root.

The IP-Tube is shipped with no password set. Passwords are set or modified with
thepasswd command, detailed bel ow.

Overview of Commands

The Engage CLI supports shorthand character entry. At most 3 characters are
required for the parsing of the commands. For example: show configuration can be
entered as: sh con. The CLI isnot case senstive. Description of the commands
uses both upper and lower case for syntax definitions and examples.

A full description of the command lineinterfacefollows.

The command set can be divided into four categories:

General

Show

Config
Configlnterface

OnlineHelp

Included inthe General commandsisthe HEL P command, providing information on
the entire command set.

Configuration Modes

For the Config and Config I nterface commands, Engage employs amodal approach.
The user enters the Config mode, makes changes, then Saves those changes. On
Saving the changes the user leaves the Config mode.

The Config Interface mode, within the Config mode, is used to set parametersfor a
specified interface. Oncein the Configuration mode, the user entersthe INTER-
FACE command. All subsequent commands apply to the specified interface.

The command prompt indicates the mode of operation:
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namet# the single “#” indicates standard Telnet mode
namet# indicatesthe IPeTubeisin the Config mode
name(sl)## |PsTubeisin Config Interfacemodefor Serial Port 1

To move up onelevel, from Interface Config mode to Config mode, enter the
interface with no argument. To change between interfaces when in Interface Config
mode, specify the new interface. For example:

name(sl)##interfacelanl

Syntax for Command Parameters

Show Config All

{} == one of the parametersin set isrequired

[ 1 == one of the parametersin set isallowed (optional)

The SHOW CONFIG ALL command, outlined below, providesthe meansto store
and replay an entire configuration. Using a cut and paste operation, configurations
may be edited off-line and stored.

System Level Commands

PASSWD

Allows setting or modifying the login password. The |PsTube ships with no
password set. On entering the passwd command, the user is prompted to enter,
and confirm, the new password.

BYE|QUIT |LOGOUT

Any of these commands will terminate the Telnet session. |f you have unsaved
configuration changes, you will be prompted to save or discard the new configura-
tion.

RESET
Resets the [P Tube.

HELP[HELP|ALL |CONFIG|SHOW]
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Provides Help information on a selected list of topics. Typing help with no
argument provides the Help summary screen which isthe top-level list of com-
mands.

CLEAR{E1|S1}

Clearsthe port statistics on the selected port: Ethernet, Serial Port 1.

For the [PeTube QT1/QEL1 use the command:

CLEAR {lan1|S1|S2|S3|34|All}

TERMNN

Allowsthe user to tailor the number of display linesto their terminal screen size
PING{dest.address} [src.address]| [ [ {number}]|spray]

Sends an ICMP ECHO message to the specified address. Any source address from
an interface on the |PeTube can be used. This can be useful to test routes across a
LAN or WAN interface.

By default, only 1 message (packet) is sent. A numeric value can be entered to
send more than one message. Also, SPRAY can be used to continually send
messages until the ESC key is pressed.

UPGRADE{TFTP Server Addr}{Filename}

TFTP (trivial filetransfer protocol) providesameansfor upgrading |PsTube
firmwareinaTCP/IP environment. A TFTP upgrade may be accomplished over the
Internet from Engage Communication’s TFTP site, or the user can configure their
ownloca TFTPserver.

To upgrade over the Internet, obtain the Engage TFTP server address and the
upgrade filename for the latest version from Engage Technical Support
(support@engagecom.com). Ensure IP connectivity between the IPeTube and the
TFTP server by pinging from one to the other. Then issue the upgrade command.
Example

UPGRADE 157.22.234.129 ML 107407.COD

To upgrade locally, obtain the upgrade file from Engage Tech Support or
ftp.engagecom.com. Configurealocal TFTP server with thisfile and upgrade with
the local server’s address.
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Note that an IPeTube which is running an upgrade must go through two resets
when performing an upgrade. This may cause a Telnet connection to drop. If this
does occur, simply re-establish the Telnet connection.

SHOW Commands

SHOW INTERFACE[E1|S1]{INFO|STATISTICS}

For the [P Tube QT 1/QE1 use the command:

SHOW INTERFACE [lan1|S1|S2|S3|4]{I NFO|STATISTICS}

Providesdetailsonany LAN or serial interface. If nointerfaceis specified, either
the current interface per “interface” command will be used, or al interfaceswill be
shown.

INFO details the port type, port state, etc.
STATISTICS lists the packets transmitted, received, etc.

SHOW ROUTER providesgeneral configuration and statusinformation, including
the Ethernet hardware address and the firmware version.

SHOW FILTERSprovidesalisting of al filtersonall interfaces.
SHOW IP STATISTICSprovides more detailed statisticson | P packetsonly.

SHOW CONFIG ALL providesalist of all configuration parameters. No argument
isthesameasALL. Thislist providesthe basisfor storing an IPeTube configura-
tioninto alocal text file. Thefull configuration can be edited offline.

SHOW CONFIGINTERFACE[E1|S]]

If nointerfaceis specified, either the current interface per the “interface” command
will beused, or al interfaceswill be shown.

SHOW CONFIGIP[ALL|ROUTES] detailsthel Pconfiguration. Noargumentis
thesameasALL, which providesroutes aswell as | P configuration itemswhich
don't pertain to a specific port, i.e. default router, routing cost, etc.

SHOW CONFIG ROUTERIistsIPsTubeHostname, etc.

CONFIGURATION Commands

Engage employs a modal approach to IPeTube configuration. The user entersthe
Configuration mode, makes changes, then Saves those changes. On Saving the
changes the user leaves the Configuration mode.
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A further mode, within the Configuration mode, is used to set parametersfor a
specified interface. Once in the Configuration mode, the user entersthe Interface
command. All subsequent commands apply to the specified interface.

The Telnet prompt indicates the mode of operation as follows:

name# the single “#” indicates standard Telnet mode
namet# indicatesthe IPsTube isin the Config mode

name (S1)## IPeTubeisin Config Interfacemodefor Serial Port 1
CONFIG

Enter the configuration mode, at which point the following commands may be
used:

SAVE
Save the changes and exit Configuration mode
END[SAVE]

Exit Configuration mode. The optional SAVE instructsthe |PsTubeto save
configuration chnages.

RESTORE

Restores the current 1P Tube configuration, ignoring any changes which have
been made during the current Telnet CONFIG session.

HOST NAMEnamestring

Provide a unique name for the IPeTube. The new host name does not take effect
until asave and reset is performed. For example:

HOST NAME Dallas|PTube
Note: Earlier versions of the Engage software use the term ROUTER NAME.
NMPCOMMUNITYNAME

Set or modify Tube SNMP community name. Thisstring isused for authentication
for SNMP SetRequests and SNM P traps.

SNMPTRAPS{ON |OFF}

Turns on or off generation of SNMPv1 Traps. The Destination Address for these
traps must be configured to be an SNM P management station capable of decoding
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SNMPv1traps.

SNMPTRAPSADDRESSaddress

Sets the Destination |P Address to which the Tube will send SNMPv1 Traps.
IPDEFAULT-ROUTERaddress

Enter the IP address of the default router or gateway. This must be an IP address
on the same network as the IPeTube Ethernet interface.

Config Interface Commands

Configuration of the IPTube involves setting parametersfor the Ethernet (E1)
interfaceandthe Serial (S1) interface, whichmay beT1,E1, RS-5300rV.35. The
user must specify which interfaceis being configured with the command:

INTERFACE[EL|S]]

Configuration of the |PeTube QT1/QEL involves setting parametersfor the
Ethernet (lanl) interface and the Serial S1|S2|S3|S4 interface, which may be T1, E1.
The user must specify which interface is being configured with the command:

INTERFACE [lan1/S1/S2/S3|S4]

To move up onelevel, from Interface Config mode to Config mode, enter the
interface with no argument. To change between interfaces when in Interface
Config mode, specify thenew interface. For example:

name(sl)##interfaceel

Tomoveuponelevel,from CONFIG INTERFA CE modeto CONFIG mode, enter the
command| NTERFACE withnoargument.

Ethernet Interface

AUTONEGOTIATION{ON|OFF}

Enableor disable | EEE 802.3 Auto-negotiation on the Ethernet interface. Warning:
If the device connected to LAN1 uses Auto Negotiation and LAN1 is configured

to use full duplex without Auto-Negotiation, the other device may operate in half

duplex mode by default and successful operation cannot be guaranteed.

DUPLEX{HALF|FULL}

Setsthe duplex mode for the Ethernet interface. This command only takes effect
when Auto-negotiation is configured to OFF. Warning: If the device connected to
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LAN1 uses Auto-Negotiation and LAN1 is configured to use full duplex without
Auto-Negotiation, the other device may operatein half duplex mode by default and
successful operation cannot be guaranteed.

SPEED {10| 100}

Setsthe lineratein Mbps for the Ethernet interface. This command only takes
effect when Auto-negotiation is configured to OFF.

|PADDRESSaddress[/mask]

Theinterface | P address and subnet mask are required for configuration with telnet
or connectivity tests with ping. The subnet mask can be entered in long or short
form.Examples:

IPADDRESS192.168.1.1/255.255.255.0
IPADDRESS192.168.1.1/24

IPBROADCAST [ONES|ZEROS|DIRECTED]

Assigns I P broadcast address for the Ethernet port. ONES assigns a broadcast
address of 255.255.255.255, whichisthe default on most networks. ZEROS assigns
abroadcast address of 0.0.0.0. DIRECTED assigns a broadcast addresswhichisa
multicast of the network address for the Ethernet port. For example, if the network
addressis10.x.x.x, adirected broadcast addresswould be 10.255.255.255. Exampl e;

IPBROADCAST ONES

Theinterface |P address and subnet mask are the only parameters required for the
Ethernet interface. The subnet mask can be entered inlong or short form. Examples:

IPADDRESS192.168.1.1/255.255.255.0
IPADDRESS192.168.1.1/24
BROADCASTRCV {OFF |ON}

The Ethernet interface can be configured to disable the reception of Broadcast and
Multicast packets. The IP protocol uses broadcast packets to resolve the Ethernet
MAC Address of the destination IP.

BROADCASTRCV OFF requiresthat the Destination | PTube or the Default Router
and any local device that wants to communicate with the |PTube needs to be
configured with the MAC address of the IPTube in its ARP table. Dueto the
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T1 Interface

complexity involved in setting up the IP Address to Ethernet MAC addresses
manually it is recommended that BroadcastRCV is set to ON unless broadcast
storms are expected on the network where the IPTubesreside. For the Ethernet
interface, first specify INT lanl.

Typicaly if BroadcastRCV is set to OFF the Tube Ether ARP and Tube Ethernet
Address needs to be configured with the MAC address of the |PTube packet's
Ethernet destination, refer to Interface S1. Since the destination for the IPTube
packet will have its broadcast receive turned off also.

Thefollowing Serial Interface commandsare applicableto IPeTube T1 models. The
serial interface commandsinclude those which configure T1-over-1P parameters as
well asT1DSU/CSU parameters.

TYPE

The TY PE parameter isfactory configured to match the Serial port's hardware and
should be set to T1.

PROTOCOL

Theinterface protocol controlsthe packetization format of the IPsTube. The
optionsarel PTUBE, CESolPandHDL Col P.

IPTUBE Protocol encapsulates the data bits selected into UDP packets.

CESol P Protocol encapsulates the data bits selected into UDP packets with an RTP
header.

HDL Col P Protocol encapsulatesHDL C framesinto UDP packetswithan RTP
header. This protocol is used to interconnect data networks that utilize WAN
protocolssuch asPPP, FrameRelay, HDLCand SDLC.

TUBE{ON|OFF}
Turning off the IPsTube stops the conversion of the Serial Port framesinto IP
packets.

TUBE LOCALLOOP{ON|OFF}
[PsTubemodel TI/EL/QT1/QE1only.

Turning on LOCALL OOP causesthe | PeTubeto loop frames on the Serial Port.
Framesreceived on the Serial Port are transmitted back on the Serial Port. Tube
packets received on the Ethernet interface are not transmitted on the Serial Port
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when LOCALLOOPison. LOCALLOOPtakeseffect after saving aconfiguration,
but will be set OFF after a subsequent reset.

Turning LOCALLOOP on performsthe same function as setting the TUBE AD-
DRESS the same as the Ethernet interface | P address or setting DIP Switch 4 on.

TUBE REMOTEL OOP{ON|OFF}
[PsTubemode TI/EL/QTL/QE1only

Turning on REMOTEL OOP causes the | PeTube to loop tube packets on the
Ethernet interface. Valid tube packets received on the Ethernet interface are
transmitted back out the Ethernet interface with the source and destination | P
address and UDP ports exchanged. Framesreceived on the Serial Port are not
transmitted on the Ethernet interfacewhen REMOTEL OOPison. REMOTEL OOP
takes effect after saving a configuration, but will be set OFF after a subsequent
reset.

TUBEFRAMING{T1FRAMED|TRANSPARENT}
Set the framing of the T1 datawhich is encapsulated into | P packets:

T1Framed: Theframing bit position 193 of the T1 frame and the selected DSOs are
tran sported in the | P packet.

Transparent: Only the datain the selected DSOs is transported in the IPsTube. T1
framing bits are not encapsul ated.

TUBEADDRESSaddr

Used to configure the destination |P address of the IPeTube (the I P address of the
remote|PeTube). Note: if the TUBE ADDRESSIisconfigured withthesamel|P
address asthe | PeTube Ethernet interface (E1), aloopback of the T1 over IP port S1
will occur.

TUBEUDPPORT value

TUBE UDPPORT specifiesthe UDP port source and destination address. The
IPTube only accepts packets that match its UDP Port configuration.

NOTE: Engage hasregistered with the IANA UDP port 3175 decimal. For the
[PeTube QT 1/QE1 use the following UDP port numbers depending on which ports
are activated.

Portl UDPport3175
Port2 UDPport3176
Port3 UDPport3177

Port4 UDPport3178
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TUBETOSvalue

Setsthe Type of Service Byte in the IP packetsin which are encapsulated the T1/
E1 frames. The setting of the TOS byte can be used to ensure that the real time
TDM datafrom the IPsTubeisensured high priority, assuming Quality of Service
support is provided by each router or switch in the | P path between the |PeTubes.
Alternatively the | P destination address can be used to ensure that the IPeTube IP
packetsreceive the required priority and bandwidth. IP TOSisdefinedinthe IETF
RFC 1349, accessableonlineat www.ietf.org. A TOS setting of 0x08 maximizes
throughput.

TUBE TOSisdisplayedinhex, with valuesranging from 0x00to 0x08. Preceding
theentry with Ox resultsinadirect Hexidecimal input. Example:

TUBETOS0x06
TUBEBUFFERSvalue

AsIP/UDP packets are received at the |PsTube Ethernet interface, they are
buffered prior to the enabling of the T1 transmitter. This providesfor elasticity.
The TUBE BUFFERS setting permits the user to configure the number of packets
buffered with valid settingsfrom 4 to 30.

A large value provides greater elasticity but can introduce significant delay. The
amount of delay can be calculated based on the T1 datarate, the TUBE FPP setting
(below) and the TUBE BUFFERS setting. See Chapter 5: IPeTube T1/E1 Configu-
ration and Operation for a detailed analysis of how the IPsTube settings and the
LAN/WAN interconnection contribute to the overall round trip delay or latency.

Note: Round trip delaysin excess of 30 milliseconds require echo cancellation.
TUBEFPPvalue

Frames-Per-Packet specifiesthe number of framesreceived onthe T1 interfaceto
be encapsulated in asingle IP/UDP packet. The size of the serial interface frame
depends on the interface provided in the IPeTube. For the T1 interface, the frame
sizeis192 bits+ 1 framing bit (depending on T 1Framing config).

T1FPPisconfigurableinincrementsof 8. Proper configuration of FPPis
appplication dependent. Low latency applications, such asvoice, require minimum
Frames Per Packet. Therecommended T1 configuration for low latency isFPP=8.

When Compressionisenabled on |PeTube-T1C models, FPPisautomatically forced
to56.

TUBE COMPRESSI ON{ON |OFF}
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Enables and disables compression on | PeTube C models.
TUBEETHERNET ARP{ON|OFF}

TUBE Ethernet ARP OFF uses the Ethernet MAC address specified by the TUBE
Ethernet Address.

TUBE Ethernet ARP ON uses the Ethernet MAC address obtained automatically
by the IPTube's I P to Ethernet MAC Address Resolution Protocol. Note: Default
Configuration.

TUBEETHERNET ADDRESSabcdef

TUBE ETHERNET ADDRESS specifiesthe Ethernet MA C addressfor thel PTube
IP packet. The TUBE Ethernet MAC Address needs to match the MAC address of
the destination IPTube or the Default Router. The MAC addressis entered
without the | character. Only enter the 6 bytesof MAC address, i.e. 001122334455.

NOTE: Unless Broadcast storms are suspected it is highly recommended that the
automatic resolution of the |P address to Ethernet MAC addressiis utilized.

T1DATA{NORMAL|INVERTED}

Can be set for Normal or Inverted and must match the setting of the DSU/CSU on
the other end.

T1CLOCKING{NETWORK|INTERNAL|PLL}

Determinesthe source of Transmit Clock (TxCKk). When set to Network, the DSU/
CSU derivesitstransmit timing from thereceived data (RxD) and istherefore
synchronized with the telco (the phone network). Thisis generally used when
connecting through commercial carriersand is also referred to as Slave timing.

When set to Internal, the DSU/CSU transmits data at arate set by an internal clock.
This modeis aso referred to as Master timing and is used when testing on the
bench - one unit set to Master, the other to Slave.

When set to PLL, the tube tunes its transmit clock to match the rate of the remote
tube. When the remote tube clocking isinternal or networking, this tube should be
settoPLL.

T1LBO{CSU{0dB|-7.5dB|-15dB|-22.5dB}|DSX-1 NN}

This setting determines the transmitted data (TxD) waveform to compensate for
attenuationonthe T1line. Typically Line Build Out is set to the CSU mode, where
the build out is specified in dB. In applications where the T1 cabling is short - the
ExpressRouter iswithin 20 feet of the network termination - set for 0 dB.
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E1 Interface

T1FRAMING{ESF|D4}

Selectswhether Extended Super Frame (ESF) or D4 framingisto beused. Typically
the T1 service provider specifies.

T1CODING{B8ZSAMI}

Selectswhether B8ZS or Alternate Mark Inversion line coding isused. Typically
the T1 service provider will specify.

T1IDLECHARACTEROXNN

TheT1IDLECHARACTER isused with fractional T1 configuration to specify the
valuefor the non selected T1 channels. The purpose of theIDLECHARACTER is
to ensure that ESF framing's CRC isdone without errors. The Idle Character setting
of the T1 device attached to the Tube's T1 interface needs to be matched when the
IPTubeT1isset to transport the framing bit TUBE FRAMING T1FRAMED and the
Tlinterfaceisfractional T1andthe T1framingisESF.

T1CHANNELS{FULL |[FRACTIONAL {NNXX[{{NN|Y-Z}[,MM |,Y-Z]}}}
Indicatesif T1 lineusageisall channels, or fractional.

Full will utilize all channels. When Fractional is selected, additional optionsare
presented:

For Fractional T1 with contiguous channels, NN isthefirst T1 channel inuse (1 -
24) and XX isthe number of channelsto be used.

For example, 384 Kbpsfractional T1 typically uses channels 1 through 6. Start
Channel: 1 and Total Channels: 6. where NN definesthe Start Channel; XX isthe
total number of channels.

T1FRAC16

Alternatively for channelsin use that are not contiguous, NN and MM are single
T1channelsinuseand Y-Z are arange of T1 channelsin use. Single channels and
ranges are separated by commas and can be combined on acommand line.

For example, an ISDN PRI link uses channels 24 for D Channel signaling and 5-20
for voicecircuits.
T1FRAC5-20,24

The IPsTubeisavailable with an E1 interface, providing connection speeds up to
2.048 Mbps. Thefollowing Serial Interface commandsareapplicableto |PsTube E1
models. The serial interface commandsinclude those which configure E1-over-1P
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parametersaswell asE1 DSU/CSU parameters.
TYPE

The TY PE parameter isfactory configured to match the Serial port's hardware and
should be set to E1.

PROTOCOL

Theinterface protocol controlsthe packetization format of the IPsTube. The
optionsarel PTUBE, CESolPandHDL Col P.

IPTUBE Protocol encapsulates the data bits selected into UDP packets.

CESol P Protocol encapsulates the data bits selected into UDP packets with an RTP
header.

HDL Col P Protocol encapsulatesHDL C framesinto UDP packetswithan RTP
header. This protocol is used to interconnect data networks that utilize WAN
protocolssuch asPPP, FrameRelay, HDLCand SDLC.

TUBE{ON|OFF}
Turning off the IPsTube stops the conversion of the Serial Port framesinto IP
packets

TUBE LOCALLOOP{ON|OFF}
[PsTubemode QT /QElonly.

Turning on LOCALL OOP causesthe | PeTubeto loop frames on the Serial Port.
Framesreceived on the Serial Port are transmitted back on the Serial Port. Tube
packets received on the Ethernet interface are not transmitted on the Serial Port
when LOCALLOOPison. LOCALLOOPtakeseffect after saving aconfiguration,
but will be set OFF after a subsequent reset.

Turning LOCALL OOP on performsthe same function as setting the TUBE AD-
DRESS the same as the Ethernet interface | P address or setting DIP Switch 4 on.

TUBE REMOTEL OOP{ON|OFF}
[PeTubemodel QT /QElonly

Turning on REMOTEL OOP causes the | PsTube to loop tube packets on the
Ethernet interface. Valid tube packets received on the Ethernet interface are
transmitted back out the Ethernet interface with the source and destination | P
address and UDP ports exchanged. Framesreceived on the Serial Port are not
transmitted onthe Ethernet interfacewhen REMOTEL OOPison. REMOTEL OOP
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takes effect after saving a configuration, but will be set OFF after a subsequent
reset.

TUBEFRAMING{EIFRAMED|TRANSPARENT}

Determineswhether the E1 framing byte is encapsulated in the | PFUDP packet
along with the DSO data.

E1Framed: encapsul atesthe framing byte along with the DSO data.

Transparent: Only the data in the selected DSOs is transported in the IPeTube. The
E1 framing byteis not encapsul ated.

Note: The selection of the TL/E1 DSOs starting channel and number of channelsis
setup by the Serial Interface's T1/E1 configuration commands. A DSOisa64 Kbps
Voice/Datacircuit. E1frameshave 31 DS0splusaFraming/Signaling Bytefor a
total of 32 bytes per frame.

TUBEADDRESSaddr

Used to configure the destination |P address of the IPeTube (the I P address of the
remote|PeTube). Note: if the TUBE ADDRESSIisconfigured withthesamel|P
address asthe | PeTube Ethernet interface (E1), aloopback of the E1 over IP port S1
will occur.

TUBEUDPPORT value

TUBE UDPPORT specifiesthe UDP port source and destination address. The
IPTube only accepts packets that match its UDP Port configuration.

NOTE: Engage hasregistered withthe IANA UDP port 3175 decimal. For the
[PeTube QT 1/QE1 use the following UDP port numbers depending on which ports
are activated.

Portl UDPport3175
Port2 UDPport3176
Port3 UDPport3177
Port4 UDPport3178
TUBETOSvalue

Setsthe Type of Service Byte in the IP packetsin which are encapsulated the T1/
E1 frames. The setting of the TOS byte can be used to ensure that the real time

TDM datafrom the IPsTubeisensured high priority, assuming Quality of Service
support is provided by each router or switch in the | P path between the |PeTubes.

77

Chapter 4: Command Line Interface



Engage Communication IP=Tube User's Guide

Alternatively the | P destination address can be used to ensure that the IPeTube IP
packetsreceive the required priority and bandwidth. IP TOSisdefinedinthe IETF
RFC 1349, accessableonlineat www.ietf.org. A TOS setting of 0x08 maximizes
throughput.

TUBE TOSisdisplayedinhex, with valuesranging from 0x00to 0x08. Preceding
theentry with Ox resultsin adirect Hexidecimal input.

TUBEBUFFERSvalue

AsIP/UDP packets are received at the |PsTube Ethernet interface, they are
buffered prior to the enabling of the E1 transmitter. This providesfor elasticity. The
TUBE BUFFERS setting permits the user to configure the number of packets
buffered - with valid settingsfrom 4 to 30.

A large value provides greater elasticity but can introduce significant delay. The
amount of delay can be calculated based on the E1 datarate, the TUBE FPP setting
(below) and the TUBE BUFFERS setting. See Chapter 5: IPeTube T1/E1 Configu-
ration and Operation for a detailed analysis of how the IPsTube settings and the
LAN/WAN interconnection contribute to the overall round trip delay or latency.

Note: Round trip delaysin excess of 30 milliseconds require echo cancellation.
TUBEFPPvalue

Frames-Per-Packet specifiesthe number of framesreceived on the E1 interface to be
encapsulated in asingle IP/UDP packet. Thesize of the serial interface frame
depends on the interface provided in the IPeTube. For the E1 interface, the frame
Sizeis256 hits.

E1 FPPisconfigurableinincrementsof 4. Proper configuration of FPPis
appplication dependent. Low latency applications, such asvoice, require minimum
Frames Per Packet. Therecommended E1 configuration for low latency isFPP=12.

When Compression isenabled on |PeTube-E1C models, FPPisautomatically forced
to40.

TUBECOMPRESSION{ON |OFF}
Enables and disables compression on |PeTube E1-C models.
TUBEETHERNET ARP{ON|OFF}

TUBE Ethernet ARP ON uses the Ethernet MAC address specified by the TUBE
Ethernet Address.

TUBE Ethernet ARP OFF uses the Ethernet MA C address obtai ned automatically
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by the IPTube's IP to Ethernet MAC Address Resolution Protocoal.
TUBEETHERNET ADDRESSabcdef

TUBE ETHERNET ADDRESS specifiesthe Ethernet MA C addressfor the | PTube
IP packet. The TUBE Ethernet MAC Address needs to match the MAC address of
the destination IPTube or the Default Router. The MAC addressis entered
without the | character. Only enter in the 6 bytes of MAC addressi.e.
001122334455.

NOTE: Unless Broadcast storms are suspected it is highly recommended that the
automatic resolution of the IP address to Ethernet MAC addressiis utilized.

E1DATA{NORMAL |INVERTED}

Can be set for Normal or Inverted and must agree with the setting of the DSU/CSU
on the other end.

E1CLOCKING{NETWORK |[INTERNAL}

Determinesthe source of Transmit Clock (TxCKk). When set to Network, the DSU/
CSU derivesitstransmit timing from thereceived data (RxD). Thisisalso referred
to as Slavetiming.

When set to Internal, the DSU/CSU transmits data at arate set by an internal clock.
This modeis also referred to as Master timing and is oftenused when testing E1
connections on the bench.

E1FRAMING{CRC4|FAS|UNFRAMED}

Selectsthe desired E1 framing format, including unframed. Note that Unframed
modeisnot permitted with Fractional E1.

E1CODING{HDB3|AMI}
Selectswhether HDB3 or Alternate Mark Inversion line coding is used.
E1IDLECHARACTEROXNN

TheE1IDLECHARACTER isused withfractional E1 configurationto specify the
valuefor the non selected E1 channels. The purpose of theIDLECHARACTER is
to ensurethat CRC4framing's CRC isdonewithout errors. The Idle Character
setting of the E1 device attached to the Tube's E1 interface needs to be matched
when the |PTubeE1 is set to transport the framing bit TUBE FRAMING
E1IFRAMED andtheElinterfaceisfractional E1andthe E1framingisCRCA4.

E1CHANNEL S{FULL |FRACTIONAL {NNXX |{{NN|Y-Z}[[MM |,Y-Z]}}}
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Full will utilize all channels. When Fractional is selected, additional optionsare
presented:

For Fractional E1 with contiguous channels, NN isthefirst E1 channel inuse (1 -
31) and XX isthe number of channelsto be used.

For example, 384 Kbpsfractional E1 typically useschannels 1 through 6. Start
Channel: 1 and Total Channels: 6. where NN definesthe Start Channel; XX isthe
total number of channels.

E1FRAC16

Alternatively for channelsin use that are not contiguous, NN and MM are single
E1 channelsinuseand Y-Z are arange of E1 channelsin use. Single channels and
ranges are separated by commas and can be combined on acommand line.

For example, an ISDN PRI link useschannels 31 for D Channel signaling and 5-20
for voicecircuits.
E1FRAC5-20,31

RS-530 & V.35 Interface

Thefollowing Serial Interfacecommandsareapplicableto |PeTube RS530and V.35
model

|PeTubeDTR-DSR Sensitivity-AVAILABLEONLY ONREV.LEVEL 20.85.28
MODELS

The SENSEDTRD SR command isused to configurethe RS530 and V.35 model sfor
connection to their respective communication equipment.

The SENSEDTRDSR command determineswhether thethe | PeTubeis sensitiveto
the DTR signal inthe case of |PeTube DCE or the DSR signal in the case of
[PeTubeDTE. When SENSEDTRDSRisON, thelPeTubewill send | P packetswith
encapsulated dataonly whenthe DTR (IPeTube DCE) or DSR (IPeTube DTE) signal
isasserted. When SENSEDTR DSR isOFF, thelPeTubeignoresthe DTR or DSR
signal and sends | P packets with encapsulated data.

SENSEDTRDSR{ON|OFF}

Enableor Disable DTR Sensitivity onaSerial Port for IPeTube DCE.
Enableor Disable DSR Sensitivity onaSerial Portfor IPeTubeDTE.

TYPE

The TY PE parameter isfactory configured to match the Serial port's hardware and
should be set to RS530 or V 35 depending upon the hardware configuration.
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SCR{NORMAL [INVERTED}
SCR{NORMAL [INVERTED}

ThelPeTubeRS-530and V.35 model s provide DCE (datacommuni cati on equip-
ment) or DataTerminal Equipment (DTE) interfaces. The DCE interfacesupplies
both the Transmit Clock (serial clock transmit, or SCT) and Receive Clock (SCR) to
the connected DTE (date terminal equipment) interface. ThelPeTube RS-530 and
V.35 models allow the user to configure these clocks to normal mode or to inverted
mode. The DTE to which the | PsTube connects may requireinverted clock.

PROTOCOL

Theinterface protocol controlsthe packetization format of the IPsTube. The
optionsarel PTUBE, CESolPandHDL Col P.

IPTUBE Protocol encapsulates the data bits selected into UDP packets.

CESol P Protocol encapsulates the data bits selected into UDP packets with an RTP
header.

HDL Col P Protocol encapsulatesHDL C framesinto UDP packetswithan RTP
header. This protocol is used to interconnect data networks that utilize WAN
protocolssuch asPPP, FrameRelay, HDLCand SDLC.

TUBE{ON|OFF}
Turning off the IPsTube stops the conversion of the Serial Port framesinto IP
packets.

TUBEADDRESSaddr

Used to configure the destination |P address of the IPeTube (the I P address of the
remote|PeTube). Note: if the TUBE ADDRESSisconfigured withthesamelP
address asthe | PeTube Ethernet interface (E1), aloopback of the Serial Data over
IPport S1will occur.

TUBEUDPPORT value

TUBE UDPPORT specifies the UDP port source and destination address. The
IPTube only accepts packets that match its UDP Port configuration.

NOTE: Engage hasregistered withthe lANA UDP port 3175 decimal.
TUBETOSvalue

Type of Service Bytein the |P packetsin which are encapsul ated the T1/E1 frames.
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The setting of the TOS byte can be used to ensure that the real time TDM data
from the IPsTube is ensured high priority, assuming Quality of Service supportis
provided by each router or switch in the IP path between the IPsTubes. Alterna-
tively the IP destination address can be used to ensure that the |PeTube | P packets
receivetherequired priority and bandwidth. IPTOSisdefined inthe |[ETF RFC
1349, accessableonlineat www.ietf.org. A TOS setting of 0x08 maximizesthrough-
put.

TUBE TOSisdisplayedinhex, with valuesranging from 0x00to 0x08. Preceding
theentry with Ox resultsin adirect Hexidecimal input.

TUBEFPPvalue

Frames-Per-Packet specifiesthe number of framesreceived onthe RS-530 or V.35
interface to be encapsulated in asingle IPFUDP packet. The size of the serial
interface frame depends on the interface provided in the |PsTube. For the RS-530
and V.35interfaces, theframesizeis 512 bits (64 bytes).

Proper configuration of FPP isappplication dependent. Low latency applications,
TUBECLOCK{INTERNAL |PLL}

The TUBE CLOCK command isused to set the source of the Serial Clock Receive
and Transmit Timing signals. When SCRCL OCK needsto match the SCTCLOCK
exactly with asmooth non gapped clock, TUBE INTERVAL =0, then oneof the
IPTUBERS530/V.35sneedstohaveits TUBE CLOCK toINTERNAL andtheother
needsto be set to PLL and TUBE BUFFERIng needsto be utilized.

TUBE SCRCLOCK MODE {NX2K 4|NX56K |[NX64K}

TheTUBE SCRCLOCKM ODE settingincombinationwiththe SCRCL OCK
FACTOR controlsthefreguency of theRS530/V .35 DCE interface'sSerial Clock
Receive.

TUBE SCRCLOCK FACTORvalue

TUBE SCRCLOCK MODENXxxxismultipliedby SCRCLOCK FACTORto
producethe SCRCLOCK.

NX2K4 2.4k timesfactor. Maximumfactor is20.
Dataratefrom2.4K t044.8K.

NX56K 56k timesfactor. Maximumfactor is32.
Dataratefrom56K to 1792K.

NX 64K 64k timesfactor. Maximumfactor is32.
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Dataratefrom64K to2048K.
TUBESCTCLOCK MODE{NX2K 4|NX56K |[NX64K}

TheTUBE SCTCLOCKMODE settingincombinationwiththe SCTCLOCK
FACTOR controlsthefrequency of theRS530/V .35 DCE interface'sSerial Clock
Transmit.

TUBESCTCLOCK FACTORVvalue

TUBESCTCLOCK MODENXxxxismultipliedby SCTCLOCK FACTORto
producethe SCTCLOCK.

NX2K4 2.4k timesfactor. Maximumfactor is20.
Dataratefrom2.4K t044.8K.

NX56K 56k timesfactor. Maximumfactor is32.
Dataratefrom56K to 1792K.

NX 64K 64k timesfactor. Maximumfactor is32.
Dataratefrom 64K to2048K.

TUBEINTERVAL value

The TUBE INTERVAL command isused to control the gapping of the transmit
(SCT) and receive (SCR) clocks. Permitted valuesare0to 63. Aninterval of O does
not gap the clock. An interval consists of the period defined by the Frames Per
Packet timesthe Bytes Per Frametimesthe bits per byte divided by the SCxCLOCK
setting. The Bytes Per Frameis set to 64. The FPP isuser configurable and the
bits per byteis 8.

TUBE INTERVAL isused to regul ate the packet rate by clocking for aninterval and
then not clocking for the TUBEINTERVAL VALUE . Regulation of the packet
rate providesfor amechanismto control the datarate of the |PTubeRS530/V .35.
The Interval setting can be utilized to clock data out of the DTE into a packet at its
maximum clocking rateso astominimizelatency.

There are 2 methods of controling the IPTube datarate. One method isto set the
SCxCLOCK ratesto the datarate required. Thismethod can doublethedelay if in
the IPTube network connection thereisa WAN link. The other method isto set
the SCxCL OCK tothe DTE'smaximum clocking rate and regul ating the packet rate
with the interval setting.

A detailed discussion of data bandwidth and clock rate, and how TUBE CLOCK,
SCXCLOCK MODE/FACTOR, TUBEFPP, TUBEINTERVAL and TUBEPERCENT-
AGE settings affect them is provided in Chapter 6: 1PsTubeRS530/VV35 Configura-
tion & Operation.
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TUBE PERCENTAGE {25|50| 75|87 | 100}

TheTUBEPERCENTAGE parameter, inconjunctionwiththe SCxCLOCK MODE/
FACTOR, TUBEINTERVAL setting, controls thetransmit (SCT) and receive
(SCR) clock speedsonthe RS-530/V .35 serial interface. A detailed discussion of
databandwidth and clock rate, and how TUBE FPP, TUBEINTERVAL and TUBE
PERCENTAGE settings affect them is provided in Chapter 6: |PsTubeRS530/V35
Configuration & Operation.
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Chapter 5

IPeTube T1/E1 : Configuration &
Operation

This chapter provides operational theory and configuration details
specific to the IPeTube-T1 and IPsTube-E1 models. With built-in DSU/
CSU interfaces, these models have unique requirements regarding timing,
clocking and their interface to other T1/E1 equipment.

Note: The main difference between the IPeTube-T1 and |PeTube-E1
models and the IPTube QT1/QE1 models are as follows:

IPeTube QT1/QE1 models have a 10/100Base T interface and
one to four ports.

IPeTube QT1/QE1 models use the same configuration for the
ports except there are one to four ports.

The 100BaseT interface introduces new configuration param-
eters for inteface lanl.

Autonegotiate on - Interface determines speed and duplex
mode.

Autonegotiate off - Speed and duplex are set manually.
Speed 10 or 100 - 10Mbps or 100Mbps
Duplex - half or full.
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IP=Tube Installation Steps

The process of installing an IPeTube QT1/QEL/T1/E1 involves the
following steps:

1. Planning for IP=Tube interconnect

2. Installing the IPeTube hardware

3. Configuring System and Ethernet parameters

4. Configuring the |PsTube interface parameters

5. Making Ethernet and T1/E1 cabling connections
6. Verifying the IPsTube connection

Note: A T1/E1 crossover cableistypically required to connect the
IP-Tube TY/E1 interface to the external T1/E1 equipment. Direct
connectionsto T1/E1 lines use straight T1/E1 cables.

System and Ethernet Parameters

Initial configuration items include the hostname for the specific IPsTube,
as well as alogin password. See Chapter 4. Command Line Interface for
specific syntax requirements. Examples:

HOST NAME Dallas Tube
PASSWD <cr>

An |P default router should be defined if the IPsTube being configured is
on adifferent IP network than the remote | PeTube:

IP DEFAULT-ROUTER 172.16.1.254
The IPsTube |P address is configured:
INTERFACE lanl

IP ADDR 172.16.1.222/24
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T1 Parameters

T1 interface commands are configured by first selecting serial interface 1
INT S1

For the IPeTube QT1/QE1 use the command:

{S1|S2|S3[$4}

The IPTube is enabled by the command:

TUBE ON/OFF

Tube Framing is configured for Transparent, T1 Framed, or SDLC/
HDLC:

¢ Transparent framing encapsulates the DSO data without the T1
framing and signaling bits.

¢ T1Framed encapsulates the T1 signaling and framing bits along with
the T1 DSO data. The selection of the T1 DS0s starting channel and
number of channelsis setup by the Serial Interface's T1 configuration
commands.

TUBE FRAMING TRANSPARENT
TUBE FRAMING T1 FRAMED

IPeTube destination address is set to the |P address of the receiving
IP-Tube. Note Loopback of the T1 occurs when the destination addressis
the same as the | P address of the Ethernet interface of the IPeTube.

TUBE ADDR 172.16.0.222
DSU/CSU Parameters

The IPsTube-T1 seria interface number 1 is configured for T1 operation.
The following T1 parameters must match the configuration of the DS1/
T1interface to which it is connected. The T1 clock setting is dependent
upon the source of the T1 Clock.

Interface S1
TypeT1
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T1 Data {Normal | Invert}

T1Clocking {Internal | Network | PLL}

T1LBO Csu {0dB |-7.5]|-15]-22.5}

T1Framing  {ESF|D4}

T1 Coding {B8ZS| AMI}

T1 IdleCharacter OXNN

T1 Speed 64K

T1Spacing  Contiguous

T1 Channels {Full | Fractional: Starting DSO - Number of DS0s}

E1 Parameters

The IPsTube E1 parameter are similar to those for T1 except as noted
here:

TUBE FRAMING {EIFRAMED | TRANSPARENT}
¢ ElFramed: encapsulates the framing byte along with the DSO data.

* Transparent: Only the datain the selected DSOs is transported in the
IPeTube. The E1 framing byte is not encapsul ated.

DSU/CSU Parameters

The following E1 parameters must match the configuration of the E1
interface to which it is connected. The E1 clock setting is dependent
upon the source of the E1 Clock.

Interface S1

TypeE1l

E1 Data {Normal | Invert}

E1 Clocking  {Internal | Network | PLL}
E1 Framing  {CRC4 | FAS|Unframed}
E1 Coding {HDB3 | AMI}

E1 IdleCharacter OXNN

E1 Channels  {Full | Fractional: Starting DSO - Number of DSOs}

T1/E1 Clocking Considerations

Improper configuration of the TL/E1 clocking will result in an overrun or
underrun condition which causes T/E1 frame losses. One of the
IPeTube systems must be the master clock source or locked onto a T1/E1
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clock and the remote end unit uses a Phase L ock Loop circuit to match
the master's TI/EL clock frequency.

In the case where the IPeTube systems are being connected to a TI/E1
line from the Telephone company the IP=Tube connected to the Telco T1/
E1 must be set to TI/EL Clocking Network and the remote unit set to T1/
E1 Clocking PLL.

TOS, QoS and UDP Port Number

The IPsTube TOS command is used to control the Type of Service Byte
in the P packets containing the encapsulated serial data. The setting of
the TOS byte can be used to ensure that the real time data from the
IP-Tube is accorded high priority asit traverses the |P network. Support
for the TOS byte is required within each router or switch making up the
interconnect between the IPeTubes. A TOS setting of 0x08 maximizes
throughput. Note: Tube TOS is displayed in hex. Preceding the entry
with Ox resultsin a direct hexidecimal input. Example:

TUBE TOS 0x08

Additionally, intermediary routers and switches can be configured for
Quality of Service (QoS) prioritization to ensure that |PeTube packets
receive highest priority as they are routed through the I P interconnect.
This QoS could be configured based on the IPeTube Ethernet 1P ad-
dresses, but a more straightforward method makes use of the unique UDP
port number used by the IPTube.

Communication between |PeTube systems uses packets destined for UDP
port number 3175. This registered port assignment (reference
www.iana.org/assignments/port-numbers) alows QoS configuration to
prioritize UPD packets destined for port 3175.

This prioritization is essential for voice and other traffic which is sensi-
tive to latency and delay on the LAN/WAN interconnection.

Latency and Bandwidth Considerations

The IPTube parameters TUBE BUFFERS and TUBE FPP (frames-per-
packet) directly correlate with the flow of 1P packets on the IPeTube
Ethernet interface. Selection of alarge FPP value, resulting in large |P
packets, or of alarge TUBE BUFFERS setting, resulting in a excessive
buffering of received data, will result in significant latency from end to
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end.

This latency will have a negative impact on delay-sensitive data such as
voice, which is severely degraded when roundtrip delays approach 30
milliseconds.

The following examples provide insight into the various delay mecha-
nisms which can occur if TUBE BUFFERS and TUBE FPP are config-
ured improperly

Example1 - A T1 frame of 193 bits takes 125 microseconds (usec) to
transmit at 1.544 Mbps. Similarly, an E1 frame of 256 bits takes 125 usec
to transmit at 2.048 Mbps.

If auser configures FPP (Frames Per Packet) to 8, then the IP Tube
introduces a 1 millisecond (msec) packetization delay as it receives 8
frames and encapsulates them into a single IP packet: 8 * 125usec = 1
msec. If TUBE BUFFERS is then configured to 5, five packets are
buffered and the resulting delay is 5 * 1msec = 5 msec. Roundtrip delay
would be twice that or 10 msec.

Example 2 - The recommended FPP setting for E1 is 12, which
introduces a 1.5 msec packetization delay (12 * 125 usec = 1.5 msec). If
TUBE BUFFERS is set to 4, then a 6 msec one-way, or 12 msec
roundtrip delay is introduced.

Additionally, the user should also take into account the latency or delay
introduced by the LAN/WAN interconnect to determine total delay.

IPeTubeCompression
[PeTubeT1 and E1 models are available with built-in, lossless data
compression. When enabled on both the local and the remote [P-Tube
units, this feature can achieve a 56:1 compression ratio during periods of
idle data on the T1/E1 circuit.

IP Packet Encapsulation Overhead
The encapsulation of T1/E1 datainto IP/UDP packets for transmission
over Ethernet adds overhead due to the Ethernet, IP, and UDP headers - a
total of 44 bytes. This 44 byte overhead should be taken into account
when considering Ethernet bandwidth utilization.
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NOTES:
* A DSOisa64 KbpsVoice/Data circuit.

* A Full T1circuit is configured for 24 DSOs. The T1 signal is divided
into frames, with one byte (8 bits) allocated for each configured DSO and
1 framing bit for atotal of 193 bits per frame= (24 * 8) + 1.

* A Full E1 circuit is conifigured for 31 DSOs. The E1 signal is divided
into frames, with one byte (8 bits) allocated for each configured DSO and
1 framing/signalling byte (8 bits) for atotal of 32 bytes or 256 bits per
frame.

The Tube Frames-per-Packet (FPP) setting controls the number of T1/E1
data frames to be encapsulated in asingle IP/UDP packet. If an IPsTube
Elisconfigured for Full E1 and FPP = 1, then the IP packet transmitted
out the Ethernet interface will contain 256 bits (32 bytes) of E1 data and
44 bytes of header information. Thisis an inefficient use of Ethernet
bandwidth. Increasing FPP reduces the effect of this 44 byte overhead.

The encapsul ation overhead can be expressed as aratio of (Data +
Overhead)/(Data) and can be used to calcul ate the Ethernet bandwidth
utilization for a given TL/E1 configuration. Example 1 in the QuickStart
Chapter noted that 1.906 Mbps of Ethernet bandwidth is required when
transporting an encapsulated Full 1.544 Mbps T1 . Thisis based on an
overhead ratio of 1.234. The formulafor the overhead ratio:

((HDSO's * 8) + TubeFraming) * FPP) + 352) / (#DSO's* 8) * FPP)

¢ DSO'sisthe number of 64 Kbps channels configured on TI/EL
interface

® Tube Framing is O for Transparent, 1 for T1Framed, 8 for E1Framed
* FPPisthe configured Frames Per packet

¢ 352 represents the number of bitsin the 44 byte overhead
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Table1l - Overhead Ratio of Ethernet Data to TI/E1 Data due to FPP Setting

Type #DS0s Framing FPP O\;ee;:}iad
Full T1 24 1 1 2.839
Full T1 24 1 8 1.234
Full T1 24 (0] 8 1.229
Full T1 24 1 12 1.158
Frac T1 12 1 1 4.677
Frac T1 12 1 8 1.469
Frac T1 6 1 1 8.354
Frac T1 6 1 8 1.938
Full E1 31 8 1 2.452
Full E1 31 8 12 1.151
Full E1 31 (0] 12 1.118
Frac E1 4 8 12 2.167
Frac E1 15 8 12 1.311

IPeTube Cabling

Table 1 provides the overhead ratio for a number of T1/E1 configuration
examples, including both Full and Fractional.

The IPTube with the exception IPeTube QT1/QE1 models uses standard
10BaseT Ethernet cabling to connect to an Ethernet switch or hub. The
[PTubeQT1/QE1L uses a standard 100Base T Ethernet cabling to connect
to an Ethernet switch or hub.The cabling that is used to connect the
[PeTube T1 Port (T1-1) or E1 Port (E1-1) to the T1/E1 interface to be
extended through the Tube depends upon whether it is connecting to
equipment or directly toaT1/E1 line. In the case of a connection to the
T1/El interface of TI/EL Equipment a T1/E1 cross over cableisre-
quired. Refer to the Appendices for the details of the wiring of this
cable. Connectionsto T1 linesis done with astandard T1 cable. An E1
connection utilizes the RJ45 to DB15 male adapter and standard RJ45
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SNMP Support

cabling with all 8 connections.

IPTubeRS530 requires the use of a DB25 to DB25 male to male with all
the connections (A fully wired cable is recommended).

IPTubeV.35 requires the use of aV.35 DB25 to V.35 M-Block adapter.

All Engage products support SNMP (Simple Network Management
Protocol) version 1. SNMP support provides access via | P to groups of
administrative, configuration-related, and statistical information objects
about the Engage device. An I P network connection to the device and a
PC with an application which provides an SNMP version 1 client are
required.

An SNMP client will query the device and display the information
objects and their values to the user. Groups of SNMP information objects
arereferred to as MIBs (Management Information Base). All Engage
products support most of MIB-I1 (MIB-2). The subgroups of information
in MIB-I1I are asfollows:

System group: contains system information such as a designated system
identifier, location, and vendor ID (Engage).

Interface group: contains information about the network connections on
the device including interface type, link status, packets transmitted and
received.

AT group: contains information about the ARP entries on the device
including the values for MAC Address and IP Address for each entry.

IP group: contains IP statistics and configuration on the device including
| P packets received, packets discarded, and | P address and subnet mask.

ICMP group: contains statistics for ICMP statistics including packets sent
for redirect, port unreachable, or echo requests (Ping).

UDP group: contains statistics for UDP including packets received and
transmitted, and packets sent to a UDP port with no listener.

SNMP group: contains statistics for the SNMP protocol including
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packets received and transmitted, error packets, and number of set
requests.

For more detail, MIB-II isfully specified in RFC1213, available at http://
www.fags.org/rfc/rfc1213.html.

The IP Tube QT1 supports generation of SNMPv1 Traps. Traps are
messages sent from the device's LAN port when specific events occur.

The following traps may be generated:

- coldStart: thistrap is generated if the Tube reinitializes itself after a
configuration change.

- warmStart: thistrap is generated if the Tube reinitializesitself after a
reset which does not involve a configuration change.

- linkUp: thistrap is generated when a physical interface transitions from
being disconnected to connected.

- linkDown: this trap is generated when a physical interface transitions
from being connected to disconnected.

- authenticationFailure: this trap is generated when alogin to the user
interface or an SNMPv1 SetRequest failed because an incorrect password
was given.

- enterprisespecific: these are Engage proprietary traps. We define the
following subcategories:

- engageTrapRxOverrun: this trap is generated when excessive receiver
overruns are happening on an interface.

- engageTrapTxUnderrun: thistrap is generated when excessive transmit-
ter underruns are happening on an interface.

- engageTrapBufferExhaustion: this trap is generated when the device
runs out of free buffers for packet processing.
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- engageTrapDeafness: thistrap is generated when an interface on the
box has not received packets for along period of time.

- engageTrapTubeEnetRxAbsent: this trap is generated when an IP-Tube
has not been receiving | PTube-encapsulated | P packets on its LAN
interface when it expects to be.

For more detail on the industry standard traps, please see http://
www.fags.org/rfc/rfc1157.html.
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Chapter 6

|IPeTube RS530/V35 :
Configuration & Operation

This chapter provides operational theory and configuration details
specific to the IPeTube-RS530 and V.35 models. With the synchronous
serial interface connecting to an external encryptor, video codec or router,
these models have unique requirements regarding timing and data
bandwidth.

IPeTube Installation Steps

The process of installing an |PeTube-RS530 involves the following steps:

1 Planning for | PeTube interconnect

2. Installing the IPeTube hardware

3. Configuring System and Ethernet parameters

4. Configuringthe|PeTubeserial interface parameters

5. Making 10BaseT Ethernet and RS-530/V .35 cabling connections
6. Verifying the IPsTube connection

System and Ethernet Parameters

Initial configuration itemsinclude the hosthame for the specific IPsTube,
aswell asalogin password. See Chapter 4: Command LineInterfacefor
specificsyntax requirements. Examples:

HOST NAME DALLAS P TUBE

PASSWD <cr>
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An |P default router should be configured if the IPsTube being configured
ison adifferent IP network than the remote |PsTube. Example:

IPDEFAULT-ROUTER172.16.1.254

An Ethernet addressis configured for the |PeTube. Example:
INTERFACE E1

IPADDR172.16.1.222/24

Serial Interface Parameters

RS-5300r V.35interface commandsare configured by first selecting Serial
Interfacel. Example:

INTS1

ThelP-TubeRS-530interfaceisadatacommunication equipment (DCE)
interface. The DCE suppliesboth the Transmit Clock (SCT) and Receive
Clock SCR) tothe connected dataterminal equipment (DTE) interface.
The IPeTube RS-530 provides configuration commands to set these two
clocks for normal operation or they can be inverted in cases that the DTE
to which the IPsTube connects requires it. Examples showing both states:

SCRINVERTED
SCTNORMAL

NOTE: ThelPeTubeRS530/V .35 model smonitor theDataTerminal Ready
(DTR) signal fromthe DTE. ThelPsTubewill only transmit encapsul ated
data out the Ethernet interface when DTR is asserted.

IPeTube destination address is set to the | P address of the receiving
IP-Tube. Note L oopback of the RS-530 or V.35 data occurs when the
destination address is the same as the |P address of the Ethernet interface
of thelPeTube. Example:

TUBEADDR172.16.0.222
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[PeTubeDTR-DSR Sensitivity-AVAILABLEONLY ON REV.LEVEL
20.85.28MODELS

The SENSEDTRD SR command determineswhether thethe | PeTubeis
sensitivetothe DTR signal in the case of |PsTube DCE or the DSR signal
inthecaseof IP-TubeDTE. When SENSEDTRDSRiSON, thelPeTube
will send I P packets with encapsulated data only whenthe DTR (1P Tube
DCE) or DSR (IPsTubeDTE) signal isasserted. When SENSEDTRDSRIs
OFF, the IPeTube ignoresthe DTR or DSR signal and sends | P packets
with encapsulated data..

SENSEDTRDSR{ ON |OFF}

Enableor Disable DTR Sensitivity onaSerial Port for I[P Tube DCE.
Enableor Disable DSR Sensitivity onaSerial Portfor IPeTubeDTE.

TOS, QoS and UDP Port Number

The IPeTube TOS command is used to control the Type of Service Bytein
the I P packets containing the encapsulated serial data. The setting of the
TOS byte can be used to ensure that the real time datafrom the IPsTubeis
accorded high priority asit traverses the | P network. Support for the TOS
byte isrequired within each router or switch making up the interconnect
between thelPeTubes. A TOS setting of 0x08 maximizesthroughput.
Note: Tube TOS isdisplayed in hex. Preceding the entry with Ox resultsin
adirect hexidecimal input. Example:

TUBETOS0x08

Additionally, intermediary routers and switches can be configured for
Quality of Service (QoS) prioritization to ensurethat | PeTube packets
receive highest priority as they are routed through the I P interconnect.
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This QoS could be configured based on the |PsTube Ethernet IP ad-
dresses, but amore straightforward method makes use of the unique UDP
port number used by the IPsTube.

TUBEUDPPORT value

TUBE UDPPORT specifiesthe UDP port source and destination address.
The IP-Tube only accepts packets that match its UDP Port configuration.

NOTE: Engage hasregistered withthe |ANA UDP port 3175 decimal.
Thisregistered port assignment (reference www.iana.org/assignments/
port-numbers) allows QoS configuration to prioritize UDP packets
destined for port 3175.

Thisprioritization is essential for voice and other traffic which is sensitive
to latency and delay on the LAN/WAN interconnection.

Clocking and Bandwidth

ThelPsTube RS530 and | PeTube V.35 products are considered Data
Communication Equipment - DCEs - and as such they provide the clocking
to their attached Data Terminal Equipment - DTEs. SCTCLOCK isusedto
clock SD datafrom the DTE into I P packets that are sent to the interface
SI'sTUBEADDRESS. SCRCLOCK isusedtoclock theRD receive
Ethernet packet datafrom the buffer memory intothe DTE.

In order to take into account the variety of desired data rates, bandwidth
and latency requirementsinvolved in interconnecting DTE across
Ethernet/I P networksthe | P TubeRS530 and I P TubeV 35 clocking options
areveryflexible.

Thelatest IPsTubeRS530/V 35sutilizeaCore Clock circuit, which canbe
configured to afixed frequency or as an adaptive PLL, to provide the
clocking to independently configurable Serial Clock Receiveand Serial
Clock Transmit baserate clocks. The Core Clock circuit isset for Internal
or PLL bytheTUBE CLOCK command.

The SCR and SCT baseclocksare configured withthe TUBE SCxCL OCK
MODE command which hasmodesof NX2K 4, NX56K, or NX64K and is
multiplied by SCxCLOCK FACTORtoproducethebase SCxCLOCK.
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NX2K4- clock ratefrom2.4K to44.8K asmultiplesof 2.4k.
NX56K - clock ratefrom 56K to 1792K asmultiplesof 56k.
NX64K - clock ratefrom 64K to2048K asmultiplesof 64k.

Since the IPeTubes are used to interconnect DTES across Ethernet , which
does not provide acommon clock, an application appropriate method
needs to be used to ensure that the clocking of the data out of one DTE
and into the other DTE is not overrun or underrun. Additionally latency
and overhead for the connection of data networks needs to be taken into
account.

The simplest scenario is when the Tube's Interface protocol selectionis
HDL Col P, which is used to interconnect data networks, encapsul ates the
HDLC framesinto packets and only requiresthat the SCTsand SCRsare
configured to the desired datarate. The TUBE CLOCK at each end is set
toInternal, the TUBE INTERVAL issetto 0, TUBE Percentageisset to
100, TUBE BUFFER isset to 0, and the TUBE FPPisnot used.

Note: HDLC, relevant to the IPTube, isthe Bit stuffing synchronous
serial framing proctocol HDL C/SDL Cthat utilizestheframedelimeter flag
Ox7E. HDL Cisusedto by the Point to Point Protocol, Frame Relay,
Cisco'sHDLC WAN protocol, and avariety of synchronous serial DTEs.

Theinterconnect of DTES that require that every bit is clocked out and in
is supported with the Interface S1 Protocol of IPeTube and CESolP. There
are 2 methods to make sure that the | PeTubeRS530/V 35 does not get
overrun. Method 1 that eliminates buffering delay isto have the
SCRCLOCK settoaslightly higher dataratethanthe SCTCLOCK. The
SCRCLOCK must not exceed themaximum clocking rateof theDTE. A
minor amount of SCR clock gappingwill occur. For Examplehavethe
SCRCLOCK FACTOR onegreater thanthe SCTCLOCK FACTOR. This
method also tolerates network congestion.

In general only Video Codecs have an issue with gapping of the clocks.
WAN routers and Synchronous Encryptors tolerate gapping of the
clocks. Encryptors though are sensitive to long clock gaps when they are
using time sensitive Synchronization techniques with each other as the
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start of asynch pattern isreceived and istimed out if not completed
within acertain amount of time.

Inthe casewhere SCTCL OCK and SCRCLOCK must beidentical and
without gapping just as presented by a T1/E1 DSU/CSU then TUBE
BUFFERING must beused alongwith having onel Pe TUBERS530/V 35 set
to betheclock master TUBE CLOCK INTERNAL andtheother'sTUBE
CLOCK settoPLL. Theamount of buffering depends upon the worst
case Network congestion related inter packet delay. The buffering of
TUBE packetsintroduces elasticity that is calculated by taking the
number of databitsin each buffered packet, TUBE FPPtimes Bytes Per
Frame, timesthe TUBE BUFFER setting and dividing thisby the
SCRCLOCK.

Note: the clocking of the data out of the IPeTube and into the DTE only
occurs only when there are bits to be clocked so that an underrun
condition is not relevant and clock gapping occurs when there are not any
bitsinthe P TUBE Ethernet receive buffer.

| PeTubeClock

The TUBE CLOCK command isused to set the source of the Serial Clock
Receiveand Transmit Timing signals. When SCRCLOCK needsto match
the SCTCLOCK exactly withasmooth nongapped clock, TUBEINTER-
VAL =0, thenoneof thelPP TUBERS530/V .35sneedsto haveits TUBE
CLOCK to INTERNAL and the other needsto beset to PLL and TUBE
BUFFERing needsto beutilized.

[ PeTubel nterval

TUBEINTERVAL isusedtoregulatethel PP TUBE RS530/V .35'spacket
rate. Regulation of the packet rate providesfor alatency minimizing
mechanismto control thedatarate of the|Pe TUBERS530/V .35. The
Interval setting can be utilized to clock data out of the DTE into a packet
at itsmaximum clocking rate so asto minimizelatency. Thereare2
methods of controlling the IPsTube datarate. One method isto set the
SCxCLOCK ratestothedataraterequired and havethe TUBEINTERVAL
set to 0. This method can double the delay if in the IPsTube network
connection thereisa WAN link. The other method isto set the

SCxCL OCK tothe DTE'smaximum clocking rateand regul ating the packet
rate with the interval setting.
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TUBEINTERVAL shouldbesettoOwhenthel P" TUBE RS530/V 35sare
interconnected across an Ethernet/I P network that does not have links
with dataratesthat are significantly bel ow the maximum clocking rate of
theDTE. For Exampleal00BaseT Ethernet interconnectitisrecom-
mended that the TUBE INTERV AL be set to 0 and that the TUBE
SCxCLOCK MODE and FACTOR areused to control theclockingthe DTE
directly.

The TUBE INTERVAL command isused to control the gapping of the
SCTCLOCK on apacket loading basis. The SCRCLOCK should be set to
themaximum clocking rateof theDTE. Thepurposeof the TUBE INTER-
VAL setting isto provide for amethod to clock data out of aDTE and into
apacket at the maximum datarate and then to wait for the interval of time
that allows for the slowest WAN router in the packet's route to send the
packet out its serial interface before the IPe TUBE sends the next packet.
Theuseof the TUBE INTERVAL setting minimizeslatency andisgreat for
connecting DTEs across 64kilobit WAN links such asISDN.

Notel: The gapping of the clock isnot recommended for Video intercon-
nects and can effect the synchronization modes used by Encryptors. The
duration of the off clocking interval is detemined by the number of bytes
in the packet which is controlled by the Frames Per Packet setting
multiplied by the Bytesper frameof 64timesthe TUBEINTERVAL
setting. Shorter off intervals have an adverse effect on overhead.

Note2: Aninterval consists of the period defined by the TUBE Frames Per
Packet times the Bytes Per Frame times the bits per byte divided by the
SCTCLOCK setting. TheBytesPer Frameissetto64. The TUBE FPPis
user configurable and the bits per byteis8. Permitted values of INTER-
VAL are0to63. Aninterval of 0 does not gap the clock.

Formula: SCRrate= (SCRCLOCK MODE* SCRCLOCK FACTOR*
(Percentage/100)) / (Interval+1)
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Thefollowing tableisan example of aM ODE of NX64K * 24 * Percentage
of 100%

Interval Data Rate(Kbps)
(6] 1,544
1 772
2 515
3 386
a4 309
5 257
6 221
7 193
8 172
9 154
10 140
11 129
12 119
13 110
14 103
15 97
16 91
17 86
18 81
19 77
20 74
21 70
22 67
23 64

Tablel - Interval vs. Serial Interface Data Rate with SCTCLOCK set to 1.544Mbps
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| PTubePer centage

TheTUBEPERCENTAGE parameter, inconjunctionwiththe SCxCLOCK
MODE/FACTORand TUBEINTERVAL setting, controls the SCTCLOCK
clockingontheRS-530/V.35serial interface. TheTUBEPERCENTAGEIs
used to gate the SCTCLOCK to reduce the number of clock pulses by 87,
75, 50 and 25 percent. For examplethe 50% setting blocks every other
pulse thus reducing the SCT clock. The use of the percentage setting to
achieveaspecificdatarateisminimizedwiththe SCxCLOCK MODE/
FACTOR settings that provide for a high resolution base clock frequency

configurations.

Interval Percentage T()I(< ll;tpe;t)e
(0] 100 1,544
(0] 87 1,343
(0] 75 1,158
(0] 50 772
o 25 386
1 100 772
1 87 672
1 75 579
1 50 386
1 25 193
2 100 515
2 87 448
2 75 386
2 50 257
2 25 129
3 100 386
3 87 336
3 75 290
3 50 193
3 25 97
4 100 309
4 87 269
4 75 232
4 50 154
4 25 77

Table2 - Transmit Ratevs. I nterval and Percentage.

104

Chapter 6: IP=TubeRS530/V35 Configuration & Operation



Engage Communication IP=Tube User's Guide

Overhead

FPP: The Tube Frames-per-Packet (FPP) setting controlsthe number of
dataframes received on the RS-530 interface to be encapsulated in a
single IP/UDP packet. The |PeTube segments the datareceived on the RS-
530interfaceinto 64 byte frames. If FPPisset to 1, then all IP packets
transmitted out the Ethernet interface will contain 64 bytes of data-
relatively small packets.

The user should consider that encapsulation of RS-530 datainto IP
packets adds overhead due to the MAC, |P and UDP headers - atotal of
44 bytes. This 44 byte overhead should be taken into account when
considering Ethernet datarate. The greater the FPP, the less the effect of
this overhead.

In many casesit is necessary to limit the rate at which the IPeTube
transmits data on to Ethernet. Table 1 shows the overhead which results
from various FPP settings.

Formula: Over head = ((FPP* 64)+44)/(FPP* 64)

Use table 3 to calculate the overhead contributed by the encapsulation of
datainto I P packets. From thisthe user can determine an appropriate rate
at which data should be clocked out of the DTE.

105

Chapter 6: IP=TubeRS530/V35 Configuration & Operation



Engage Communication IP=Tube User's Guide

FPP Serial Data E;Zige;ilzz Overhead Ratio
Setting (Bytes) (Bytes) (Ethernet/Serial)
1 64 108 1.688
2 128 172 1.344
3 192 236 1.229
4 256 300 1172
5 320 364 1.138
6 384 428 1.115
7 448 492 1.098
8 512 556 1.086
9 576 620 1.076
10 640 684 1.069
12 768 812 1.057
14 896 940 1.049
16 1024 1068 1.043
18 1280 1324 1.038
20 1408 1452 1.034

Table3 - Overhead resulting from various FPP configurations
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Data Rates

Ethernet DataRateExample

If the desired data rate on the Ethernet LAN is 256 Kbps and the user has
configured FPP to 12, then the rate at which serial data should be clocked
out of the DTEis256/(1.057) =242 Kbps.

RS-530/V.35DataRateExample

Alternatively, if the datarate on the serial interface is 256 Kbps and the
user has configured FPP at 8, the actual data rate on the ethernet LAN is
256* 1.086= 278K bps.

DataRateand TimingConcerns

Gaps: Large packets sizes and large interval settings result in significant
gaps between |P/UDP packets as they are received by the IPeTube. These
gaps can result in higher level protocol timeouts.

Bit Stuffing Overhead: If the |PPUDP packet will betraversingaWAN link,
the possible effect of bit stuffing in the WAN protocol, such as PPP or
Frame Relay, can introduce an additional 10% of overhead.

Consider a256 Kbpssatellite link which carries dataviathe PPPWAN
protocol. User should consider the effect of bit stuffing in the PPP
encapsulation and reduce the WAN rate by 10% = 230 Kbps.

Latency: Certain traffic types are particularly sensitiveto latency - the
rountrip delay of data from end to end. The user should take into account
the latency or delay introduced by the LAN/WAN interconnect to
determinetotal delay.
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Chapter 7

Troubleshooting

Communication and Network system are subject to problemsfroma
variety of sources. Fortunately, an organized troubleshooting approach
usually leads to the area of the problem in short order. It isessential to
distinguish between problems caused by the LAN (network system), the
WAN equipment (communication equipment), the T1/E1 Equipment and
the IPTube configuration.

This troubleshooting chapter is structured with symptoms in the order the
user might encounter them.

Unable to Communicate with the IPeTube

Installationsfirst require communication with the |PeTube, usually from
the same network asthe IPeTubeitself. Proceed through the following
symptomsif you are unable to communicate with the local | PeTube using
Telnet, Ping, etc. 1P Addressing should be double checked.

Ethernet/General
Cause: Network Cablingisfaulty

Solution: Verify cabling isgood by swapping | PeTube cabling with a
known good connection. Check the status L EDs on the 10/100BaseT
switch to confirm a good connection. If necessary, create a stand-alone
LAN with just the workstation and the IPsTube.

High Ethernet Error Count
Cause: Bad cabling or building wiring
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Solution: Check all cabling. Swap to known good port on 10BaseT hub to
troubleshoot (testing with large Ping Packets to ascertain quality of
Ethernet Connection). To eliminateissueswith building wiring connect
the IPsTube with aknown good Ethernet cable in the same room as the
Ethernet hub.

Cause: Can not connect to a hub at 100 Mbps with autonegotiate turned
on. Connection dropsto 10 Mbps at half duplex.

Solution: For ModelsQT 1/QE1 only, changelanlinterfaceto match what
the hub is configured for.

Can’t Communicate/Telnet with
IPeTube - TCP/IP
Cause: |P addressis not set properly on the |PeTube

Solution: The Console Port, which requiresan RJ45 to DB9 adapter,
provides direct access to the configuration of the IPsTube. Note: the RJ45
Cable that connects to the Console Port must have 8 connections pinned
1to 1 (Typical Ethernet cablesareonly 4 wires). The Console port utilizes
the Command Lineinterface, detailedin Chapter 4: CommandLine
Interface, and in the Appendices. Interface E1's P Address must bein the
subnet of the computer that is attempting to accessit locally.

Cause: Workstation not on the same subnet as the |PeTube

Solution: During aninitial configuration of al PeTube, communication
should come from within the same net/subnet. With no default router, the
PeTubewill not be ableto reply to communication off its own subnet.

Cause: IP stack on the workstation not configured

Solution: Ensure that other devices on the same LAN can be pinged, or
otherwise 'seen'.

Can’t communicate to the
IPeTube - Console Port
Cause: Baud Rate, Stop Bits, etc. set wrong on communication application

Solution: Ensure the communication softwareis configured for afixed,
asynchronous data rate of 9600 bps, 1 stop bit, no parity, 8 bit fixed and

109 Chapter 7: Troubleshooting



Engage Communication IP=Tube User's Guide

that the Flow control is set to none.
Cause: Transmit and Receive Data swapped

Solution: The console port RJ45 to DB9 adapter is configured asaDCE
(data communication equipment) port. For connection to other DCE, such
asamodem, aNull Modem adapter isrequired. Note: the RJ45 Cable that
connects to the Console Port must have 8 connections pinned 1 to 1
(Typical Ethernet cablesareonly 4 wires).

T1/E1 Circuit Extension to Remote IP=Tube not
Functioning

Local IP=Tube Port 1 LED Stays

Red

All equipment has been configured and connected, and the T1/E1
equipment has been "turned up”, yet the port 1 LED remains Red, rather
than turning Green. Green indicatesreception of T1/E1 frames, fromthe
T1/E1 Equipment attached to Port 1's T1-1/E1-1 interface, that matchesthe
T1/E1framing protocol configurationof IPeTube: T1- ESForD4: E1-
CRC4 or FAS. Port 1 will turn green independent of the configuration of
the network parameters and whether the number of DSOs matches. E1
reguiresthat the line coding matchesalso. E1 HDB3linecodingis
recommended.

Proceed through the following steps in sequence:

[PsTubeCabling

The cabling that is used to connect the IPeTubes depends upon whether
it is connecting to equipment or directly toaT1/E1 line. Inthecaseof a
connection to the TL/E interface of T1/E1 Equipment aT1/E1 crossover
cableisrequired. For E1 connections the cross over cableis used
between the RJ45 connector on the IPTube and the RJ45 to DB15 Male
adapter. Refer to the Appendices for the details of the wiring of this
cable. Connectionsto aT1/E1 lineisdonewith astandard RJ45 cable (8
straight 1to 1).

InterfaceS1Configuration
Interface S1 must haveits Type set to T1 or E1, Tube On, Protocol set to
[PTube.
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|PeTubeT1InterfaceFraming

Port 1 Greenindicatesreception of T1/E1 frames, fromthe T1/E1 Equip-
ment attached to Port 1's T1/E1 interface, that matchesthe TL/E1 framing
protocol configuration of IPsTube: T1- ESFor D4 : E1- CRC4or FASand
E1 Coding - HDB3 or AMI. Port 1 will turn green independent of the
configuration of the network parameters and whether the number of DS0s
matches.

Local IPeTube Port 1 LED Green
But T1/E1 Circuit Extension not

working

| PsTubeT1/E1Over|PInterfacel oopback

A method to locally loopback the TI/E1OverI Pinterface back toitself in
order to test the configuration of the T1/E1 Equipment and Interface S1
and the cabling (Port 1 Green Indicator does not verify Transmit signal
connection from the |PsTube to the TI/E1 Equipment/Line), isto set the
Tube's destination IP Address to be the same as the |P Address of the
Ethernet Interface. During thistest to insure that interferenceis not
occurring from an IPeTube that is pointed to the IPeTube placed in
loopback, make sure that all known IPeTubesthat could be streaming T1/
E10verl P packetstoit are turned off.

The T1/E1 equipment should then detect that it isreceiving what it is
sending. A T1/E1 test set could be used to stream atest pattern into
Interface S1 for testing. Basic TI/E1 Test setsdo not have fractional T1/
E1 configuration and the | PsTube may need to be set to Full TI/E1 on its
interface S1 to thoughly test the connection. A typical problem with T1/
E1 circuit extension isthe misconfiguration of the Fractional T1/E1 DS0s.

If theTL/E1Over|PInterfaceLocal Loopback worksmarginally (databit
errorsare occurring), the T1/E1 clock settings of the T1/E1 Equipment and
the IPsTube's TL/EL interface must be set up to a master/slave relation-
ship. For examplethe T1/E1 Equipment should be set to Network Timing
and the IPeTube's T1/E1 clock should be set to Internal timing.

[ PeTubel PInterconnect Verification

The most straight forward way to test the T1/E1 Circuit extention of the
IPeTubes isto have them connected into the same Ethernet Hub with
unique | P addressses that are within the same subnet. For Example set
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oneof thelPeTubesto 192.168.1.1 and the other t0 192.168.1.2. Note:
Once an IPsTube has determined the Mac Ethernet Address of the remote
unit, it requires areset to obtain the Mac Ethernet Address of a substitute
unit.

| PsTubeOff Net | PInterconnect Verification

In most applicationsthe IPsTubes will belocated on different | P networks
and the interconnection is through a routed connection. At each end of
the routed connection the IPeTube's default router 1P address needs to be
pointed to the first router in the path to that remote IP subnet. Through a
Telnet connection to an IPsTube it is possible to verify the ability of the
IP-Tubeto ping itslocal default router and to ping the remote IPsTube.
Note: the console port does not support the Ping Command as it does not
have an IP Address.

Show Statistics

TheCLI command SHOW STATISTICS providesaway to check whether
the T1Overl P port isreceiving T1 frames onits Port interface and transmit-
ting them out its Ethernet interface. Also reception of packets on its
Ethernet interface and transmission out is Port 1 interface can be checked.
Repeatedly issuing the command SHOW STATISTICS (short hand SH
ST) can help determine the source of aproblem.

For example, errorswith the Ethernet interface reception of packetswill
slow or stop the Port interface transmission of packets. Errorswith Port
interface reception of packetswill slow or stop the expected rate of the
Ethernet interface transmission of packets.

Certain statistics can indicate clocking problems. Port interface Transmit
UN (underruns) indicate the interface ran out of packets to transmit. If the
Ethernet interface is running without errors, then this might indicate the
transmit clock on thistube is running faster than the remote tube is
clocking reception of data on its port interface.

Transmit Drain Drops indicates the number of packets dropped by the
IP-Tube after Ethernet interface reception because too many buffers are
gueued on the port interface.

The number of buffers queued areindicated by Transmit Buffer Queue
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Depth. If Transmit Buffer Queue Depth isincreasing beyond the config-
ured Tube Buffersand Transmit Drain Drops are occuring, then this
would indicate the IPTube's transmit clock is running slower than remote
tubeis clocking reception of data on its port interface.

In either case of port interface Transmit UN errorsor Transmit Drain
Drops, check the clocking configuration on both IPeTubes. One IPsTube
E1/T1 Clocking should be Internal or Network and the other should be
PLL.

Improper configuration of the TL/E1 clocking will result in an overrun or
underrun condition which causes T1/E1 periodic frame losses. One of the
I PeTubes must be the master clock source or locked onto a master and the
remote end unit uses a Phase Lock Loop circuit to match the master's T1
clock frequency. In the case where an IPeTubeis being connected to a T1
line from the Telephone company, the | PeTube connected to the Telco T1
line must be set to T1 Clocking Network and the remote unit set to T1
ClockingPLL.

Packets Out Of Sequence indicates an expected packet did not arrive at
the Ethernet Interface. Usually thisindicates a problem with the Ethernet
interface of thelocal or remote tube, or a problem with the I P network.

TCP/IP Connection

An IP Ping program is the best tool for troubleshooting TCP/IP connectiv-
ity. Asasanity check, first ensure you can ping the local router. If
unsuccessful, go back to "Can’t Communicate with the Local |PeTube"
section.

Can't IP Ping Remote IP=Tube

Cause: Ping workstation does not have Default Gateway (or Router) set.
In the workstation's | P configuration, alongside workstation's own | P
address and subnet mask, you must provide the IP address of the device
(arouter) to which all packets destined off the local net should be sent.

Cause: default router on the net, serving as Default Gateway for all net
workstations, does not know about the remote | P net where the remote
IPsTubeislocated.
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Appendix

IPeTube T1/E1/RS530/V.35
Specifications

Ethernet Port
¢ 10Base T Full Ethernet

LAN Protocol
e |IP, TCP, UDP, ICMP

Tube Protocols
e Engage IPsTube

¢ Circuit Extension Over IP
e HDLC Over IP
e SS7Over IP

Serial Interfaces
e Optional RS-530 DCE/DTE: DB-25 female

e Optional V.35 DCE/DTE: DB-25female
e Optional Tl/fractiona T1 DSU/CSU
e Optional El/fractiona E1 DSU/CSU

Power Supply
e Externa 24 Volts AC, 1Amp, with standard AC plug. International
power supplies available.
Physical

e Standard 19 inch rack mount kit available
e Dimensions. 9.0x 7.3 x 1.63 inches
e Welight: approximately 2 Ibs., excluding external power adapter.
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Ethernet Port

LAN Protocol

Tube Protocols

IPeTube QT1/QE1 Specifications

10/100 BaseT Full/Half Duplex Ethernet
Autonegotialtion or configurable speed and Duplex

IP, TCP, UDP, ICMP

Engage |PsTube

Circuit Extension Over IP
HDLC Over IP

SS7 Over IP

T1/Fractional T1 Specifications:

One to Four Port Models

Connects directly to T1 Line or to a DS1 interface with a Crossover
Cable.

Framing - ESF or D4
Coding - B8ZS or AMI
Supports DS0 assignments from 1 to 24
Not Contiguous Configuration x-y,z Supported
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IPeTube QT1/QE1 con't.

Lossless Data Compression:

¢ Detectsidle and redundant data within each DSO

e Interconnect bandwidth is not consumed by silent or redundant data
within the voice circuits.

e Low Latency 16 to 1 Compression
e Maximum Compression setting 56 to 1

Quality of Service Support:

e [P Type of Service (TOS) CLI configurable
* 1ANA Registered UDP Port 3175

TFTP Online Upgrade Capable (FLASH
ROMSs)

e |PTubeisfully operational during upgrade

Management:
e Telnet support with Edit and Paste Template Files

e Console Port for Out of Band Management
e SNMP support (MIB I, MIB I1)
* Remote configuration & monitoring
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IPeTube QT1/QE1 con't.

T1 Over IP Protocol:
e TDM Over IP- TDMOIP

» Circuit Extension Services Over IP - CESOIP

e HDLC Over IP- HDLCOIP

* Frames Per Packet Configurable from 8 to 56
* Low Latency Mode: 1 millisecond - 8 T1 frames
» Max Payload Mode: 7 millisecond - 56 T1 frames

Regulatory:

» Safety -IEC60950

e EMC - CFR 47 Part 15 Sub Part B:2002
EN55022:1994+A1& A2
EN55024, ICES-003 1997
CISPR 22 Level A

e Telecom - Part68

« CE

Power:
e 12-24 VAC/VDC 1.0A International Adapters Available

e Optional -48V 0.25 Amp
e Hot Standby with 2nd Power Module

Dimensions:
e 14" (L) x5.5" (W) x 2.50" (H)
e Welight: approximately 3 Ibs., excluding external power adapter.

117 Appendices



Engage Communication IP=Tube User's Guide

IPeTube Switch Settings-All Models

IPeTube systems contain a four position DIP Switch which is accessible
by removing the unit rear panel and sliding out the motherboard.

The default setting for all DIP switchesis OFF.

Switch 1
Powering cycling the unit with DIP Switch 1 ON forces the |PsTube to
return to factory default settings. Factory settings include operation from
Base Flash and deleting any download upgrades. Ensure Switch 1is
returned to the OFF position after clearing an upgrade so future upgrades
can be performed successfully.

Switch 2
Appliesonly to IPsTube C units - with lossless DSO compression. Setting
to ON will disable the compression. Note: this must be done at each
IPeTube and a RESTART or power cycle issued.

Switch 3
Switch 3 is used during manufacturing to test the Voltage Controlled
Crystal Oscillator (VCXO). The switch must be set to OFF for normal
operation.

Switch 4

DIP Switch 4 has two functions. When turned ON, it forces the IPeTube
T1/E1/RS530/V.35 interface into aloopback mode. Thisis useful for
troubleshooting the Telco/Serial connection.

Switch 4 is also used to clear IP filters. When the unit is powered up
with DIP Switch 4 set ON, all TCP/IP filterswill be deleted. Thisisa
good method for recovering from improperly configured filters.
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RS-530 Port Specification

The IPsTube RS-530 Interface is a Data Communication Equipment
(DCE) interface, provided via a db25 female connector

DB25 Pin No.

Signal Name
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DESIGNATION
Signal Gound
Clear to Send
Receive Line
Signal Detect

Received Data
Received Data
Receive Timing
Receive Timing

V.35 Interface Specifications
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Chassis Ground
Request to Send
Data Set Ready

Transmitted Data
Transmitted Data
Termina Timing
Termina Timing
Transmit Timing
Transmit Timing
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V.35 Interface Specifications (cont'd)

Cable p/n:
Name:

Connector 1:
Connector 2:

Length:

091-3200

"V.35, db25 vers."

db25, Male

34 pin "M" block, male

3 feet

Connector 1 Connector 2 Signal Cabling
(db25) (34 pin "M") Name note
2 P TxD A <- twisted
14 S TxD B <- pair
3 R RxD A <- twisted
16 T RxD B <- pair
17 \Y RxCk A <- twisted
9 X RxCk B <- pair
15 Y TxCk A <- twisted
12 AA TxCk B <- pair
24 U ExtCk A <- twisted
11 W ExtCk B <- pair
6 E DSR
20 H DTR
4 C RTS
5 D CTS
8 F RLSD
18 K LT
7 B SG
nc A FG
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T1 and E1 Port Specification  with

Crossover Pinouts

T1/fracT1 DSU/CSU Pin numbering

RxRing
RxTip
TxRing
TxTip

a s~ NP

For T1 Crossover (allowing connection directly
between two T1/fracT1l DSU/CSU devices) wire:

(TxTip) Pin5 to Pin2 (RxTip)
(TxRing) Pin4 to Pinl (RxRing)
(RxRing) Pinl1 to Pind4 (TxRing)

(RxTip) Pin2 to Pin5 (TxTip)

E1 RJ45to dbl15 Cable

Signa RM5 dbl5 Male
TxD Tip 5 1

RxD Tip 2 3

TxD Ring 4 9

RxD Ring 1 11

Frame Ground 7 2
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10BaseT Port Specification

(w/ Crossover cable pinout)

pin1

10BaseT Plug pin numbering

Pinl1 TxD+
Pin2  TxD-
Pin 3 RxD+
Pin 6 RxD-

For 10BaseT Crossover (allowing connection
directly between two 10BaseT devices) wire:

(TD+) Pinl1 to Pin3 (RD+)
(TD-) Pin2 to Pin6 (RD-)
(RD+) Pin3 to Pinl (TD+)
(RD-) Pin6 to Pin2 (TD-)
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Console Port Information

RJ45 Console Port Pinout
RJ45 pin Signal Name

TxData
RxData
RTS
CTS
Gnd
DTR

NPDORFROW

RJ45/db9F Null Modem Adapter

RJ45 pin db9pin

NDAPFPOW
010 wWwN
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Glossary

Terms and Concepts

Before using the Engage Router, you should be familiar with the terms and
conceptsthat describe TCP/IP. If you are experienced with internet
routers, these terms may already be familiar to you.

General Networking Terms

Network

A network isacollection of computers, server devices, and communica-
tion devices connected together and capable of communication with one
another through atransmission medium.

Internet
Aninternet is any grouping of two or more networks connected by one or
moreinternet routers.

Network Services
Network services are the capabilities that the network system deliversto
users, such as print servers, file servers, and electronic mail.

Addresses

Transmitting information in anetwork system is made possible by an
addressing scheme that identifies the sender and destination of the
transmission, using network and node addresses. Data is transmitted to
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and from these addresses in the form of packets.

RoutingTable

A routing tableis maintained in each router. Thistablelistsall networks
and routers in the internet and enables routers to determine the most
efficient route for each packet. The routing table serves as alogica map of
the internet, specifying the address of the next router in the path to a
given destination network and the distance in hops. The router uses the
routing table to determine where and whether to forward a packet.

Each router periodically broadcasts its routing table to other routers on
each of itsdirectly connected networks, enabling them to compare and
update their own tables with the most recent record of connected net-
works and routes. In this way, routing tables are kept current as changes
are made on the internet.

Hop
A hop isaunit count between networks on the internet. A hop signifies
“onerouter away.”

Node
Device on the network

TCP/IP Networking Terms

FTP

File Transfer Protocol gives usersthe ability to transfer files between IP
hosts. It uses TCP to provide connection initiation and reliable data
transfer.

Hogt
A computer with one or more uses that can act as an endpoint of commu-
nicationif it hasTCP/IP.

ICMP

Internet Control Message Protocol provides a means for intermediate
gateways and hosts to communicate. There are several types of ICMP
messages and they are used for several purposes including IP flow
control, routing table correction and host availability.
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IP
Internet Protocol which routes the data.

IPDatagram
The basic unit of the information passed acrossand IP Internet. It
contains address information and data.

PING

Packet InterNet Groper isa program which uses |CM P echo request
message to check if the specifies IP address is accessible from the current
host.

Port
A Destination point used by transport level protocols to distinguish
among multiple destinations within a given host computer.

SubNet Address

An extension of the IP addressing scheme which enables an IP site to use
asingle | P address for multiple physical networks. Subnetting is appli-
cable when a network grows beyond the number of hosts allowed for the

|P address class of the site.

TCP

Transmission Control Protocol ensuresreliable, sequential, delivery of
data. TCP at each end of the connection ensures that the data is delivered
to the application accurately, sequential, completely and free of dupli-
cates. The application passes a stream of bytes to TCP which breaks it
into pieces, adds a header, forming a segment, and then passes each

segment to | P for transmission.

Telnet
The TCP/IP standard protocol for remote terminal connection service. A
user can telnet from the local host to a host at aremote site.

UDP

User Datagram Protocol providessimple, efficient protocol whichis
connectionless and thus unreliable. The IP address contained in the UDP
header is used to direct the datagram to a specific destination host.

Well-Known Port
Any set of port numbers reserved for specific uses vy transport level
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protocols (TCP & UDP). Well-known portsexist for echo servers, time
servers, telnet and FTP servers.

Communication Link Definitions

SynchronousSerial I nterfaces

A serial interface between two devices which providesfor bi-directional
datatransfer aswell as clocking. One device, the DCE, providesthe
transmit and the receive timing to the second device, the DTE.

DataCommunication Equipment (DCE)

This interfaces to the communication service' s transmission/reception
medium, andincludesT1V oice/DataM ultiplexors, 64/56 Kilobit DSU/
CSUs, and Fiber Optic Modems. The DCE providesthe transmit and
receive data pathways, along with their synchronous clocking signals,
that are used by the Engage Router’ sDTE interface for full duplex
communication between the remotely interconnected networks.

DataTerminal Equipment (DTE)
This equipment, such as an Engage Router, attaches to the terminal side
of DataCommuni cation Equi pment.

DataCarrier Detect (DCD)
A signal that indicatesto the DTE that the DCE isreceiving asignal from
aremoteDCE.

DataTerminal Ready (DTR)

Prepares the DCE to be connected to the phone line, then the connection
can be established by dialing. Enablesthe DCE to answer an incoming
call onaswitched line.
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