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Welcome to the Wave IP 2500 Installation Guide. This guide provides detailed instructions for 
physically installing a Vertical Wave system and performing initial system configuration.

The Vertical Wave system delivers comprehensive communication support—PBX voice 
capability, multiprotocol router capabilities, full LAN/WAN connectivity, and a suite of 
communication applications—in a unified platform designed for scalability, reliability, and ease 
of use. Review the following sections for general information pertaining to this guide:

• Getting the most out of this guide

• Using the Help system

• Conventions used in this guide

• Related reading

• Support services

• Corporate Web site

• System security

• Compliance statements

������������-�����
�����������
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This installation guide is intended for technicians responsible for installing the Vertical Wave IP 
2500 chassis. It contains the following information: 

• Chapter 2, Before You Begin, contains guidelines for setting up the installation site 
before installing the system, including information about site preparation, safety 
requirements, and identifying the Wave IP 2500 components.

• Chapter 3, Setting Up the Vertical Wave IP 2500, describes the physical installation 
procedures for the Wave IP 2500, including mounting and grounding the chassis, 
connecting the Wave IP 2500 to your service provider’s voice or data trunks, and 
connecting digital and analog phones.
	1	
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• Chapter 4, Initial Configuration, explains the tasks required to set up the Vertical Wave IP 
2500 system for initial configuration, including information about Ethernet port, modem, 
and serial port connections.

• Chapter 5, Entering and Activating Wave Licenses explains how to enter and activate 
your Wave licenses to enable full system functionality.

• Chapter 6, Installing Wave Workstation Applications explains how to install the Wave 
workstation applications: ViewPoint, the TAPI Service Provider, the Contact Manager 
Assistant, and the Wave Archived Recording Browser.

• Appendix A, Trunk and Station Ports and Pinouts, lists the port numbers, description, and 
pinout pairs for RJ-21X interfaces on the ISC1, cards, and modules that provide trunk and 
station resources on the Wave IP 2500.

• Appendix B, Wave IP 2500 Status LEDs, presents the potential settings of the System 
Status LEDs located on the front of the ISC1.

• Appendix C, Using Wave Workstation Applications with Microsoft Terminal Services or 
Citrix MetaFrame, explains how to use Microsoft Terminal Services or Citrix® 
MetaFrame with Wave.

• Appendix D, Performing Unattended Workstation Installations, explains how to install 
the Wave workstation applications unattended (silently), so that your organization can 
perform automatic software updates or use a network maintenance system that performs 
remote installations.

• Appendix E, Configuring Wave for the Windows Firewall, contains important 
information about Windows firewall exceptions and Wave.

• Appendix F, Upgrading Redboot, explains how to upgrade the Redboot boot loader for 
the Integrated Services Card (ISC1).

• Appendix G, Troubleshooting, contains information that may be helpful when you are 
troubleshooting problems that occur during installation or initial configuration of your 
Wave system.

• Appendix G contains a copy of the Vertical End User Software License Agreement.
	1�
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The Vertical Wave Help system provides both online and context-sensitive Help. To access each 
type of Help, use the following methods:

• Online Help—From the Wave Global Administrator Management Console, press F1 or 
the Help icon located in the top right corner of the screen, then select a topic from either 
the Contents tab or the Index tab.

• Context-sensitive Help—From each Global Administrator Management Console applet 
or dialog box, click the Help button to directly access the relevant Help topic.

������������
�������������
���

In the course of describing product features and functions, this guide uses the conventions 
described in this section.

��������-�������

Note:  A note expands on information in the text.

Hint:  A hint suggests a way to work smarter or helps you perform a task.

Important:  An Important note relays information that is of special interest.

Caution:  A caution highlights information that helps you prevent damage to the equipment 
or to data, and tells you how to avoid the problem.

Warning:  A warning alerts you to a situation that could cause you physical harm.

���-��
���
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Click Click the left mouse button.

Right-click Click the right mouse button.
	1�
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Shift-click Hold down the Shift key, and simultaneously click the left mouse 
button.

Ctrl-click Hold down the Ctrl key, and simultaneously click the left mouse 
button.

Ctrl+another key Hold down the Ctrl key, and simultaneously press one or more 
additional keys, for example Ctrl+Q.

Enter Press the Enter key, or click OK.

Type Type the indicated text, but do not press the Enter key or click OK 
until you are diected to do so.

Press Press the indicated key or keys.

Check Place a check mark in the check box.

Select Choose an option from a menu, drop-down list, or list of radio 
buttons.

�3������������� ��������!�������

italics Book titles, variables, and word emphasis

courier font Screen text and user-typed command line entries

Initial Caps Menu titles, window names, button names, file names, and 
directories

���- 2�+����!�������
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For information about this version of Vertical Wave, including new features, known issues, and 
other late-breaking information, see the Release Notes included on the Documentation CD.

The following documents are included with the Wave IP 2500 in Acrobat format, and can be 
found on the Vertical Wave Documentation CD.

,��
���

Wave IP 2500 Installation Guide (this manual). Provides detailed instructions for physically 
installing a Vertical Wave system and performing initial system configuration.

Wave IP 2500 System Recovery Guide. Describes how to use the Vertical Wave System 
Recovery Disk or System Recovery USB Thumbdrive to restore your Wave IP 2500 to its 
original factory settings for emergency recovery.

Wave Global Administrator Guide. Provides task-based instructions on how to use all aspects 
of the Wave Global Administrator Management Console.

Wave ViewPoint User Guide. Provides task-based instructions on how to use Vertical Wave, 
including working from remote locations, participating in a contact center, and so forth.

Wave Phone User Guide. Describes how to use Vertical Wave SIP phones, digital phones, 
analog phones, and SIP softphones with Wave.

4
��)�0����������
����

Wave Analog Phone Quick Reference Guide. Provides instructions for using analog telephones 
with Vertical Wave.

Edge Digital Phone Quick Reference Guide. Provides instructions for using Vertical Edge 
digital telephones.

Wave SIP Phone Quick Reference Guide. Provides instructions for using Vertical Wave SIP 
telephones.

Wave Voice Mail Quick Reference Guide. Provides instructions for using Vertical Wave Voice 
Mail features.
	1#
For Review Only - Draft Document 09/07/07

COMPANY CONFIDENTIAL - DO NOT Distribute



Wave IP 2500 Installation Guide
�
��������������

Vertical Communications, Inc. has worked diligently to produce the highest quality 
communications system possible. In the course of installing or customizing a system, however, 
customers may require personal attention.

For technical support, contact your reseller. For more information about Vertical 
Communications, Inc. and its products, contact your Vertical Wave provider.

���������� �������

The Vertical Communications, Inc. Web site provides information about Vertical 
Communications, Inc. and the Vertical Wave product line.

http://www.vertical.com

�3���-����
���3

You are responsible for the security of your Vertical Wave system. Unauthorized use of the 
Vertical Wave system could result in toll fraud. You must read all system administration 
documentation to understand which configuration options can introduce the risk of toll fraud, 
and which configuration options can be activated or deactivated to prevent fraud.

For more information, see Appendix A, “Protecting your Phone System Against Toll Fraud” in 
the Wave Global Administrator Guide.

Note:  Vertical Communications, Inc. does not warrant that the configuration software is 
immune from or will prevent unauthorized use of common-carrier telecommunications facilities 
and services accessed through or connected to the Vertical Wave chassis. Vertical 
Communications, Inc. is not responsible for any charges that could result from unauthorized 
use.
	1(
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The following statements are provided in accordance with the Federal Communications 
Commission (FCC) regulations. Please read these statements carefully before installing your 
system.

.���"����	#

This device complies with Part 15 of the FCC rules. Operation is subject to the following two 
conditions: (1) This device may not cause harmful interference, and (2) this device must accept 
any interference received, including interference that may cause undesired operation.

Changes or modifications not expressly approved by Vertical Communications, Inc. could void 
your authority to operate the equipment.

Note:  This equipment has been tested and found to comply with the limits for a Class 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 a commercial 
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 interference to 
radio communications. Operation of this equipment in a residential area is likely to cause 
harmful interference in which case the user will be required to correct the interference at his own 
expense.

.���"����(8

This equipment complies with Part 68 of the FCC rules. Located on the equipment is a label that 
contains, among other information, the FCC registration number and Ringer Equivalence 
Number (REN). If requested, this information must be provided to the telephone company.

The REN is used to determine the quantity of devices which may be connected to the telephone 
line. Excessive RENs on the telephone line may result in the devices not ringing in response to 
an incoming call. In most but not all areas, the sum of the RENs should not exceed five (5.0). 
To be certain of the number of devices that may be connected to the line, as determined by the 
total RENs, contact the telephone company to determine the maximum REN for the calling area.

This equipment cannot be used on the telephone company-provided coin service. Connection to 
Party Line Service is subject to State tariffs.
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If this equipment causes harm to the telephone network, the telephone company will notify you 
in advance that temporary discontinuance of service may be required. If advance notice isn’t 
practical, the telephone company will notify the customer as soon as possible. Also, you will be 
advised of your right to file a complaint with the FCC if you believe it is necessary.

The telephone company may make changes in its facilities, equipment, operations or procedures 
that could affect the operation of the equipment. If this happens, the telephone company will 
provide advance notice in order for you to make the necessary modifications in order to 
maintain uninterrupted service.

If problems are experienced with this equipment, please contact your reseller.

If the problem is causing harm to the telephone network, the telephone company may require 
you to remove the equipment from the network until the problem is resolved.

It is recommended that the customer install an AC surge arrester in the AC outlet to which this 
device is connected. This is to avoid damaging the equipment caused by local lightening strikes 
and other electrical surges.

This equipment is Hearing-Aid Compatible (HAC).

This equipment uses the following Uniform Service Order Code (USOC) jacks and codes:

,�����9�-� .������3�!���������
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VW-8AT-M 02LS2 0.2B RJ-21X

VW-8AT-M 02GS2 0.2B RJ-21X

VW-IS1-C 02LS2 0.2B RJ-21X

VW-1T1S-M 04DU9-BN 6.0Y RJ-48C

VW-1T1S-M 04DU9-DN 6.0Y RJ-48C

VW-1T1S-M 04DU9-1KN 6.0Y RJ-48C

VW-1T1S-M 04DU9-1SN 6.0Y RJ-48C

VW-1T1S-M 04DU9-1SN (PRI) 6.0Y RJ-48C

VW-8x8AU-M 02LS2 0.2B RJ-21X

VW-8x8AU-M 02GS2 0.2B RJ-21X

VW-8x8AU-M 02RV2-T AS.2 RJ-21X
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Allowing this equipment to be operated in such a manner as to not provide for proper answer 
supervision is a violation of Part 68 of the FCC rules.

Proper answer supervision is when:

• The equipment returns answer supervision to the Public Switched Telephone Network 
(PSTN) when Direct Inward Dialing (DID) calls are:

• Answered by the called station

• Answered by the attendant

• Routed to a recorded announcement that can be administered by the Customer 
Premise Equipment (CPE) user

• The equipment returns answer supervision on all DID calls forwarded to the PSTN. 
Permissible exceptions are:

• A call is unanswered

• A busy tone is received

• A reorder tone is received

�����+����� ��'��������3
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This equipment complies with the UL 60950-1 and CSA C22.2 No. 60950-1 standards.

To reduce the risk of fire: use 26 AWG line cords that have been evaluated as Communication 
Circuit Accessories, UL 1863, for all telephone connections. This statement applies to all cards 
and modules that connect to telephones or the Public Switched Telephone Network (PSTN).

!��
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This section describes the requirements for end users in accordance with CS-03.

The Industry Canada label identifies certified equipment. This certification means that the 
equipment meets certain telecommunications network protective, operational and safety 
requirements as prescribed in the appropriate Terminal Equipment Technical Requirements 
documents. The Department does not guarantee the equipment will operate to the user’s 
satisfaction.
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Before installing this equipment, users should ensure that it is permissible to be connected to the 
facilities of the local telecommunications company. The equipment must also be installed using 
an acceptable method of connection. The customer should be aware that compliance with the 
above conditions may not prevent degradation of service in certain situations

Repairs to certified equipment should be coordinated by a representative designated by the 
supplier. Any repairs or alterations made by the user to this equipment, or equipment 
malfunctions, may give the telecommunications company cause to request the user disconnect 
the equipment.

Users should ensure for their own protection that the electrical ground connections of the power 
utility, telephone lines, and internal metallic water pipe system, if present, are connected 
together. This precaution may be particularly important in rural areas.

Users should not attempt to make such connections themselves, but should contact the 
appropriate electric inspection authority, or electrician, as appropriate.

The Ringer Equivalence Number (REN) for each device (card or module) is listed in the 
appropriate chapter.

The standard connecting arrangement (telephone jack type) for each card or module is listed in 
the appropriate chapter.
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Chapter 2
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It is important to set up your site properly before installing the Vertical Wave IP 2500. Follow 
the guidelines in this chapter to ensure that all required services and tools are available. Review 
the following sections before installing the Wave IP 2500:

• Site Preparation

• Safety Requirements

• Unpacking the Wave IP 2500

�����"����������

Before removing the Wave IP 2500 from the packing material do the following:

• Determine the Wave IP 2500 chassis location. The Wave IP 2500 requires a dust-free 
location with heating, air conditioning, and ventilation. See “Environmental 
Requirements” on page 2-2.

• Install all punchdown blocks and patch panels.

• Purchase and install an EIA- or IEC-compliant, 19-inch equipment rack, if you plan to 
rack mount the Wave IP 2500.

• Install TIA/EIA-568A standard cabling (for example, Category 3 for voice, or Category 5 
for voice and data).

• Verify line connectivity.

Caution:  An Uninterruptible Power Supply (UPS) is strongly recommended in case of a site 
power failure.
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For the Wave IP 2500 to operate properly, the environmental specifications in the following 
table must be met.

0�>
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You need the following tools to install the Wave IP 2500:

• #1 and #2 Phillips screwdriver

• Flat-head screwdriver

• Antistatic mat to protect electronic components from static electricity damage

• Antistatic wrist strap attached to a grounded, antistatic leash

!��- ���
�

Temperature, operating 32° to 104° F (0° to 40° C)

Temperature, storage -4° to 140° F (-20° to 60° C)

Relative humidity, operating 5-80%, non condensing

Relative humidity, storage Maximum 85%, non condensing

Operating altitude Maximum 10,000 ft (3050 m)

Clearance for servicing Minimum 24 in (61 cm) front and back

Clearance for cooling Minimum 4 in (10 cm) on all sides

AC power source 15-amp circuit required

Heat emitted Maximum 2830 BTU/hour main chassis, 1910 BTU/hour EXU 
chassis

Power consumption Maximum 830W main chassis, 560W EXU chassis

Internal power supply Input voltage: 100-120 VAC, 50/60 Hz
Input current: maximum 9A main chassis, 6A EXU chassis
�1�
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Refer to the following cautionary procedures to help ensure your safety and avoid damaging the 
Wave IP 2500:

• Protective Grounding

• Electrical Safety

• Proper Lifting

"�������������
�����

Caution:  For your safety and to avoid damaging sensitive electronic components, be sure to 
do the following.

• Ground the Wave IP 2500 chassis according to the instructions in “Grounding the Wave 
IP 2500” on page 3-8.

• To prevent electrostatic discharge:

• Always work at a static-safe area that includes an anti-static mat and an antistatic 
wrist strap that has been adhered it to a grounded surface, such as a mounting rack 
or the Wave IP 2500 face plate. 

• Keep electronic components inside static-safe packaging until you are ready to use 
them.

• Unpack electronic components in a static-free area.

• Store spare parts in the original static-safe packaging or in static-safe containers.

&���������������3

• Power off the Wave IP 2500 and disconnect the power cable whenever you remove, 
replace, or install hardware components.

• Never touch bare conductors or wires on telephony ports or other interfaces.
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The Wave IP 2500 chassis weighs 26 pounds (11.8 kg) and each EXU weighs 19 pounds (8.6 
kg). 

Caution:  Lift the Wave IP 2500 with assistance whenever possible to prevent possible injury 
to yourself or damage to the system.

The following steps are guidelines for properly lifting heavy objects from the ground. 

������������	
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1. Position your feet at shoulder width.

2. Keep your back straight.

3. Bend at your hips and knees.

4. Grasp the Wave IP 2500 by opposite corners, and position your body so the weight is 
centered over your feet.

5. Lift the chassis slowly with your leg muscles.

6. Avoid twisting motions.

7. Bend at your hips and knees to put the chassis down.

�����)�������� ����!"��#$$

When you receive the Wave IP 2500, locate the packing slip on the outside of the box. The 
packing slip lists the various Wave IP 2500 components that you ordered. 

Each Wave IP 2500 includes the following items:

• Wave IP 2500 base unit.

• Additional modules and cards that you ordered.

• Vertical Wave Documentation CD. Includes Vertical Wave manuals and Quick Reference 
Guides in Acrobat format.

• Vertical Wave System Recovery Disk. Provides a backup of your Vertical Wave system 
as it was shipped. You only need to use the Recovery Disk in the unlikely event of a 
system failure. For more information, see the Wave IP 2500 System Recovery Guide, 
included on the Wave Documentation CD.

• Power cord.
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Setting up the Wave IP 2500 includes the following tasks. Each step is described in detail later 
in this chapter.

• Mounting the Wave IP 2500 (see page 3-4).

• Grounding the Wave IP 2500 (see page 3-8).

• Connecting the Wave IP 2500 to your LAN (see page 3-9).

• Connecting the Wave IP 2500 to power and powering on (see page 3-10).

• Connecting to trunk and station ports on the ISC1 (see page 3-11).

• Installing expansion components, including Expansion Units (EXUs), Media Resource 
Modules (MRMs), and all other expansion cards and modules. See page 3-12.

• Connecting modules and cards (see page 3-16).

• Connecting a music-on-hold (MOH) system (see page 3-20).

• Connecting a paging system (see page 3-21).

 �������������*�

After you complete the tasks described in this chapter, go to Chapter 4, “Initial Configuration.” 
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The Wave IP 2500 consists of the following components. Each is described in the following 
sections.

• Wave IP 2500 base unit.

• Expansion options, including:

• EXUs

• MRMs

• Expansion cards and modules
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The Wave IP 2500 base unit consists of the following:

• A 19-inch rack-mountable chassis that includes room for expansion.

• The Wave Integrated Services Card (ISC1), an embedded processor that provides primary 
system control including voice processing and packet switching elements. 
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The ISC1 includes the following:

• 6 SIP Gateway ports

• 4 analog FXO trunk ports

• 4 analog FXS station ports

• 2 10/100 Mbps Ethernet ports (see “About the Ethernet ports on the Wave IP 2500” on 
page 3-9 for important information about using these ports.)

• 2 partial-width slots that can accommodate 2 expansion modules

• 2 full-width universal slots that can accommodate 2 expansion cards or modules

• 1 USB device port

• 1 USB host port

• RJ-21X connector (with embedded FXS and FXO ports)

• Audio port for an external music-on-hold source

• 1 port for an external paging system

• V.34 Fax modem
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The ISC1 is the minimum requirement for a Wave IP 2500 system. There are several ways to 
expand the Wave IP 2500 base unit to support a wide variety of trunk and station configurations:

• Expansion cards and modules. The Wave IP 2500 supports two kinds of expansion 
boards, cards and modules:

• Modules are partial-width boards that can be installed in module slots or universal 
slots in the base unit or in Expansion Units (EXUs), described on page 3-4.

The following modules are available:

• Analog trunk module. Supports 8 analog FXO loop start or ground start 
trunk ports.

• Analog universal module. Supports 8 analog FXS station ports and 8 analog 
FXO loop start or ground start trunk ports.

• Digital station module. Supports 12 digital station ports.

• T1 module with drop-and-insert (DNI) V.35 serial interface. Supports a 
single T1 PRI digital trunk. It features an integrated CSU/DSU, and allows 
shared data and voice services over a single T1 circuit.

• Cards are full-width boards that support higher port densities than modules. Cards 
can be installed in the universal slots in the base unit or in EXUs. 
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The following cards are available:

• Analog station card. Supports 24 analog FXS station ports.

• Digital station card. Supports 24 digital station ports

• Expansion Units (EXUs). An EXU provides 2 universal slots that can each support one 
module or card.Up to 4 modular EXUs can be mounted on top of the Wave IP 2500 base 
unit. A fully expanded system with 4 EXUs provides 8 additional universal slots.

• Media Resource Modules (MRM). Each Wave IP 2500 is pre-configured to support a 
specific number of users and concurrent voice applications. To expand the system’s core 
telephony, voice processing, and VoIP capabilities, you can install one of 3 available 
MRM models that provide up to 128, 256, or 384 additional voice processing channels. 
Only one MRM at a time can be installed on the ISC1.

,�
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The Wave IP 2500 can be rack mounted, wall mounted, or table mounted. See “Environmental 
Requirements” on page 2-2 for specific requirements on how to site the Wave IP 2500. 

Caution:  Due to the weight of the Wave IP 2500, mount it with assistance whenever possible. 
Review “Proper Lifting” on page 2-4 before rack mounting.

Important:  Note the following:

• Do not place anything on or against the chassis that prevents proper ventilation. Be sure 
to allow a minimum cooling clearance of 4 inches on all sides of the Wave IP 2500. 

• To prevent the fans from pulling dust into the chassis, mount the Wave IP 2500 at least 2 
feet (0.5 meters) above the floor. Do not operate the Wave IP 2500 at floor level.

0��)�-�
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The Wave IP 2500 is shipped ready to be rack mounted. The Wave IP 2500 requires an EIA- or 
IEC-compliant, 19-inch rack for proper mounting. 
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1. Insert a rack mounting screw loosely into each side of the rack.

2. Slide the Wave IP 2500 chassis into the rack and hang it onto the screws using either the 
keyhole or slot on each mounting bracket. (This frees you from having to hold the chassis 
in place as you continue.)
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3. Tighten the screws, and then insert and tighten a second rack mounting screw in each 
bracket. When successfully rack-mounted, the Wave IP 2500 chassis looks like this:

 ����-�
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You can mount the Wave IP 2500 chassis onto a wall by first attaching a piece of prepared 
plywood to studs in the wall, then attaching the chassis to the plywood. 

Note:  You can only wall mount the Wave IP 2500 chassis itself —wall mounting is not an 
option if you are using one or more EXUs.

Caution:  Note the following:

• Do not attach the chassis directly to a wall without using the plywood as a support—the 
plywood must be firmly attached to wall studs in order to support the weight of the 
chassis.

• Do not wall mount the chassis with the cards in a horizontal position. Only wall mount 
the chassis with the cards in a vertical position, as in the picture on page 3-7.
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1. Prepare a piece of plywood that meets the following minimum dimensions for proper 
ventilation and service access:

Thickness—0.75 inches (2 cm)

Height—24 inches (61 cm)

Width— 34 inches (86.4 cm)

2. Draw a vertical line on the plywood 4 inches (10.2 cm) from the left edge, and a 
horizontal line 3-1/4 inches (8.3 cm) from the top edge:

3. Locate supporting studs in your wall, and firmly attach the prepared piece of plywood to 
the studs using the appropriate screws.

4. If the mounting brackets are currently installed on the front of the Wave IP 2500, remove 
them.

Plywood24"

34 “ 

(10.2 cm)

3 1/4"  
(8.3 cm)

4”

Two lines

(61 cm)

(6.4 cm)
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5. Position the mounting brackets at the bottom of each of the chassis side panels. Use a #2 
Phillips screwdriver to fasten each mounting bracket to the chassis with the screws 
provided.

6. With another person’s assistance, lift the Wave IP 2500 chassis and place it against the 
wall-mounted plywood so that the side of the chassis with the fans faces to the left. Line 
up the left side of the chassis with the vertical line that you drew on the plywood, and line 
up the top of the chassis with the horizontal line that you drew.

7. Insert and tighten two self-threading #10 screws through each mounting bracket to 
securely attach the chassis to the plywood. When successfully wall-mounted, the Wave 
IP 2500 chassis looks like this: 
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Table mounting is a convenient solution for temporary or mobile operation requirements of the 
Wave IP 2500. Do not place the Wave IP 2500 on the floor.

Caution:  Ensure that the table supports a minimum weight load of 26 pounds (11.8 kg) for 
the Wave IP 2500 chassis, as well as 19 pounds (8.6 kg) additional weight for each EXU that 
you are using.

���
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Warning:  The protective ground lug (earth contact) on the Wave IP 2500 chassis must be 
permanently connected to earth.

Warning:  The National Electrical Code requires that the telephone and electrical services 
have a common ground. If separate grounds are used for telephone and electrical services, a 
voltage differential could develop between the two services. This could expose you to an 
electrical shock and damage the equipment.

��������������	
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1. Locate the ground lug on the back of the Wave IP 2500.

2. Loosen the slotted screw on the ground lug with a flat-head screwdriver.

3. Insert a 10- or 12-gauge stranded grounding wire into the ground lug opening.

4. Tighten the slotted screw.
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5. Connect the other end of the grounding wire to one of the following ground types:

• Power service ground

• Building steel ground

• Metallic cold water pipe that is bonded to a power ground (if permitted by local 
building codes)

• Ground rod that is 5 feet long and 5/8 inch in diameter. (Use this option only if none 
of the other options are available.)

��������������� ����!"��#$$����3�
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This section describes how to connect the Wave IP 2500 to your LAN using a standard Ethernet 
cable. You can also connect the Wave IP 2500 to your network using a network hub, switch, or 
router.

Note:  The cabling for your LAN should be installed by a network cabling professional before 
the arrival of the Wave IP 2500.
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There are 2 Ethernet ports located on the front of the ISC1, labeled ENET 1 and ENET 2. 

Important:  ENET 1 and ENET 2 are connected to an embedded switch in the ISC1 which 
does not currently support the Spanning Tree algorithm. Consequently, ENET 1 and ENET 2 
must not both be simultaneously connected to another switch on your network. Connecting 
both Ethernet ports to a switch on your network creates a loop that makes the embedded switch 
inoperable, and the Wave IP 2500 will be cut off from your network.

• ENET 1 is the Wave IP 2500’s primary interface and under normal conditions it is the 
only interface that should be connected to your network. You use ENET 1 to connect the 
Wave IP 2500 to your network to provide Wave system functionality, for example access 
to the Global Administrator Management Console, ViewPoint, VoIP station and trunk 
resources, and so forth.

• ENET 2 should only be used in the following special circumstances:

• To directly connect the administrator PC to the Wave IP 2500 for system 
configuration and administration, as described on page 4-4. (You can also connect 
to the Wave IP 2500 from the administrator PC via a local or remote modem 
connection, as described on page 4-7.)
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• As a backup in case ENET 1 is not functional. You can use ENET 2 to connect the 
Wave IP 2500 to your network to provide Wave system functionality, as long as 
ENET 1 is not used for the same purpose.

• For troubleshooting or diagnostic purposes, for example internal packet sniffing. 
All packets exchanged between the Vertical Application Module (VAM) and the 
embedded processor are copied to ENET 2 for diagnostic purposes. (Note that 
packet copying does not significantly add to network traffic.) 
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1. Locate the 8-pin modular RJ-45 Ethernet port labeled ENET 1 on the ISC1.

2. Connect one end of a standard, straight-through Ethernet cable to the ENET 1 port. 

3. Connect the other end of the cable to your LAN.
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Connect the Wave IP 2500 to a dedicated circuit using the supplied power cord. Do not use any 
other power cord.
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1. Locate the power outlet and power toggle switch on the back of the Wave IP 2500.

2. Set the base unit power supply rocker switch and any EXU power switch rocker switches 
located on the back of the Wave IP 2500 to the off position.

3. Connect the power cables from the main chassis and any EXUs to dedicated circuits.

4. Set each EXU’s rocker switch to the On position. (The EXU will not actually power on 
until the main chassis is powered on.)

5. Power on the base unit by toggling the rocker switch.

6. Observe the status LEDs on the front of the Wave IP 2500 to ensure that the system 
initialization completes successfully and that there are no component failures

For complete details of the information provided by the status LEDs, see Appendix B, 
“Wave IP 2500 Status LEDs.”
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The RJ-12X port on the ISC1 provides the following:

• 4 analog FXO trunk ports that support loop start trunks only. 

• 4 analog FXS station ports. 

See Appendix A, ”Trunk and Station Ports and Pinouts” for RJ-21X interface port descriptions 
and pinout pairs for the ISC1.
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1. Locate the RJ-21X port (labeled J1) on the ISC1.

2. Connect the analog station/trunk cable to the RJ-21X port. 
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The Wave IP 2500 provides for failover telephone service in the event of a power failure.

If the power fails, the analog phone connected to station port 1 on the ISC1 automatically 
connects to the analog trunk plugged into trunk port 1, enabling the analog phone to make calls 
even if the Wave IP 2500 is not functioning.

Hint:  When setting up stations, connect station 1 to a phone located in an accessible area, such 
as the lobby or front desk.
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This section describes how to install the following components to expand the Wave IP 2500 
base unit:

• Expansion Unit (EXU). See the next section.

• Media Resource Module (MRM). See page 3-14.

• Expansion cards and modules. See page 3-15.
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You can install up to 4 EXUs on a Wave IP 2500.
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1. Unplug the Wave IP 2500’s power cord, but do not disconnect the grounding wire.

2. Remove the connector hatch retention screws on the top of the Wave IP 2500 base unit, 
and then remove the connector hatch.

3. Remove the backplane terminator from the base unit using both hands to pull it straight 
up and out. 

Caution:  Make a note of the direction that the backplane terminator is facing when you 
remove so that you can replace it the same way. A reversed backplane terminator can cause 
malfunctions and damage equipment.

4. Open the side and rear latches on the EXU.
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5. Stack the EXU on top of the base unit or another EXU, aligning pins and electrical 
connectors on the bottom of the EXU with the pins on the lower unit.

6. Press down gently to engage the backplane connector.

7. Engage the side and rear latches to secure the EXU.

8. If the Wave IP 2500 is rack-mounted, attach the EXU using 2 rack screws per side. If this 
is the top-most EXU, go to step 10. 

9. To install another EXU, remove the connector hatch from the top of the EXU that you 
just installed. Repeat steps 4-8 to stack up to 4 EXUs.

10. Secure the backplane terminator to the topmost EXU. 

Caution:  Be sure to replace the backplane terminator facing the same direction it was 
when you removed it. Also, pay careful attention to pin alignment. Connector pin A1 must 
align with slot pin A1. DO NOT power on the Wave IP 2500 until you are certain that the 
backplane terminator is installed correctly.

11. Replace the connector hatch on the topmost EXU and secure it with the retention screws.

12. Connect each EXU to power and ground it.

13. Reconnect the Wave IP 2500 to power.
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A Wave IP 2500 base unit with 1 EXU is shown below. 
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Only one MRM can be installed on the ISC1.

1. Unplug the Wave IP 2500’s power cord, but do not disconnect the grounding wire.

2. Remove the ISC1 from the Wave IP 2500 base unit. To do so:

• Label or note the position of any cables connected to the ISC1 faceplate.

• Disconnect all cables from the faceplate.

• Loosen the retention screws.

• Open the insertion lever at the left side of the faceplate, then pull firmly on the lever 
to disengage the ISC1 from its slot.

3. Place the ISC1 on a static-safe work area.

4. Install the MRM standoffs on the ISC1 with the screws provided.

5. Align the MRM over the standoffs, and then fasten the retention screws in the corner 
holes.

6. Plug the MRM ribbon connector into connector P4 (the light-blue 40-pin socket) on the 
ISC1.

7. Re-install the ISC1 in the Wave IP 2500 base unit. To do so:

• Slide the ISC1 back into its slot.

• Engage the insertion lever.

• Fasten the retention screws.

• Reconnect cables to the faceplate.
�1	%
For Review Only - Draft Document 09/07/07

COMPANY CONFIDENTIAL - DO NOT Distribute



Wave IP 2500 Installation Guide
8. Reconnect the Wave IP 2500 to power.
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This section provides guidelines for installing all modules and cards. See “Connecting modules 
and cards” on page 3-16 for information on connecting trunks, stations, and other devices to 
specific modules and cards after you have installed them.

Caution:  The Wave IP 2500’s analog station interface is not designed to withstand surges 
commonly associated with wires that are exposed to the external environment. Do not route the 
wires connecting analog station cards or modules to stations outside the building where the 
Wave IP 2500 is located.

Note:  To install a Media Resource Module, see the instructions starting on page 3-14.
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1. Unplug the Wave IP 2500’s power cord and the power cords of all EXUs, but do not 
disconnect the grounding wires.

2. Remove the blank module or universal slot faceplate.

3. Insert modules and cards carefully. 

• Note the position of the circuit board installation guides—there are 2 guides per 
slot:

• Modules align with the bottom guide.

• Cards align with the top guide.

• Note the position of slot connectors:

• The ISC1 slot and module slots have a single slot connector.

• Universal slots have 2 slot connectors:

• Modules connector to the bottom slot connector.

• Cards connect to the top slot connector

4. Seat the module or card properly for good electrical connection. Engage the black 
insertion lever, and tighten all faceplate mounting screws.

5. To install a partial-width module in a full-width universal slot, use a Wave IP 2500 
module converter. First, screw the module into the converter, and then insert the 
converter into the universal slot.
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6. Install blank faceplates on all unused slots. 

7. Reconnect the Wave IP 2500 and all EXUs to power.
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Each module and card has a pair of LEDs that indicate the item’s status:

Note:  The T1 module with drop-and-insert V.35 serial interface has an additional set of status 
lights for the T1 and serial ports that are located to the left of the module status LEDs.
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This section provides instructions for connecting trunks, stations, and other devices to modules 
and cards.

Important:  Before performing the steps in the following sections, ensure that the following 
tasks have been completed, depending on your configuration:

• The punchdown block or multiport adapter has been properly wired by a 
telecommunications professional. 

0���3
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ON OFF Normal state—module or card is fully operations.

OFF ON Initial state when Wave IP 2500 is powered on; module or 
card has not yet initialized.

ON ON Software is initializing.
If module or card remains in this state after the Wave IP 
2500 is fully operational, module or card initialization has 
failed.

OFF OFF No power to the module or card, or a fatal error has 
occurred.
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• Analog and T1 trunks have been installed by your service provider.

• Incoming analog DID trunks have been tested to ensure no voltage is present, as well as 
to verify that they are DID trunks.

See the following sections for information about connecting each of the supported modules and 
cards:

• Analog trunk module. See page 3-17.

• Analog universal module. See page 3-18.

• Digital station module. See page 3-18.

• T1 module with drop-and-insert V.35 serial interface. See page 3-19.

• Analog station card. See page 3-19.

• Digital station card. See page 3-20.

Caution:  Ensure that only analog phones are connected to analog station ports and only 
digital phones to digital station ports. This will prevent damage to the analog circuitry.
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The analog trunk module provides 8 analog FXO loop start or ground start trunk ports. It is a 
partial-width module that can be installed in any module slot or in any universal slot via a 
module carrier.

See Appendix A, ”Trunk and Station Ports and Pinouts” for RJ-21X interface port descriptions 
and pinout pairs for the analog trunk module.
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1. Locate the RJ-21X port on the module.

2. Connect the analog trunk or station cable to the RJ-21X port. 
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The analog universal module provides the following:

• 8 analog FXO trunk ports, supporting loop start, ground start, and analog DID trunks 
(analog DID trunks support inbound calling only). 

• 8 analog FXS station ports.

The analog universal module is a partial-width module that can be installed in any module slot 
or in any universal slot via a module carrier.

See Appendix A, ”Trunk and Station Ports and Pinouts” for RJ-21X interface port descriptions 
and pinout pairs for the analog universal module.
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1. Locate the RJ-21X port on the module.

2. Connect the analog station/trunk cable to the RJ-21X port. 
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The digital station module provides 12 digital station ports. It is a partial-width module that can 
be installed in any module slot or in any universal slot via a module carrier.

See Appendix A, ”Trunk and Station Ports and Pinouts” for RJ-21X interface port descriptions 
and pinout pairs for the digital station module.
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1. Locate the RJ-21X port on the module.

2. Connect the RJ-21X cable from your punchdown block or multiport adapter to the port.
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The T1 module with drop-and-insert (DNI) V.35 serial interface supports one T1 or ISDN PRI 
digital trunk with an integrated CSU/DSU to provide shared data and voice services over a 
single T1 circuit. There are 2 connectors on the T1 module:

• The RJ-48C port is used to connect to the T1 or ISDN PRI network interface.

• The DB-60 port provides V.35 serial communications for data connections, for example 
to connect to the DB-60 cable from an external router.

The T1 module is a partial-width module that can be installed in any module slot or in any 
universal slot via a module carrier.
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1. Locate the RJ-48C port and DB-60 connector on the module.

2. Connect the T1 cable to the RJ-48C port. 

3. Connect the serial cable from your external router to the DB-60 port.

The serial cable may be either a DB-60 male to DB-60 male cable, or a DB-60 male to 
V.35 female DCE cable. In either case the DB-60 male connector goes to the DB-60 
female port on the ISC1.

Caution:  Use care when connecting or disconnecting the serial cable. Because of the 
connector’s small size and high pin count, pins on the cable connector can be easily bent 
and the DB-60 port may be damaged.
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The analog station card provides 24 analog FXS station ports. It is a full-width card that can be 
installed in any universal slot.

See Appendix A, ”Trunk and Station Ports and Pinouts” for RJ-21X interface port descriptions 
and pinout pairs for the analog station card.
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1. Locate the RJ-21X port on the card.

2. Connect the RJ-21X cable from your punchdown block or multiport adapter to the port 
on the Wave IP 2500 using a male RJ-21X connector. 
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The digital station card provides 24 digital station ports. It is full-width card that can be installed 
in any universal slot.

See Appendix A, ”Trunk and Station Ports and Pinouts” for RJ-21X interface port descriptions 
and pinout pairs for the digital station card.
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1. Locate the RJ-21X port on the card.

2. Connect the RJ-21X cable from your punchdown block or multiport adapter to the port.
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A music-on-hold device plays prerecorded music or messages to callers—either from a tape or 
CD—when they are placed on hold or while being transferred. 

The Wave IP 2500 is compatible with most standard music-on-hold devices that connect via a 
3.5 mm stereo plug. If a cable is not provided, you must purchase one separately.

Note:  Although a stereo cable is required, music on hold only plays in mono.

Caution:  Always follow the instructions supplied by the manufacturer of your music-on-hold 
device when installing and connecting the device to avoid possible injury to yourself or damage 
to the equipment.
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1. Locate the audio input port (labeled Audio In) on the ISC1.
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2. Connect the cable from your music-on-hold device to the port.

3. Enable music on hold in the General Settings applet of the Global Administrator 
Management Console. See the Wave Global Administrator Guide for more information.
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A paging system allows Wave users to make public announcements over a loudspeaker.

The Wave IP 2500 is compatible with most standard paging systems that connect via a 3.5 mm 
stereo plug. If a cable is not provided, you must purchase one separately.

Note:  Although a stereo cable is required, only one channel is used for paging.

Caution:  Always follow the instructions supplied by the manufacturer of your paging system 
when installing and connecting the system to avoid possible injury to yourself or damage to the 
equipment.

1. Locate the audio output port (labeled PA Out) on the front of the ISC1.

2. Connect the cable from your paging system to the port.

3. Enable paging in the General Settings applet of the Global Administrator Management 
Console. See the Wave Global Administrator Guide for more information.
�1�	
For Review Only - Draft Document 09/07/07

COMPANY CONFIDENTIAL - DO NOT Distribute



For Review Only - Draft Document 09/07/07
COMPANY CONFIDENTIAL - DO NOT Distribute



Wave IP 2500 Installation Guide
Chapter 4
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The Vertical Wave IP 2500 is delivered with all hardware and software components installed. 
This chapter describes the following tasks that you must perform to initially configure the 
Vertical Wave IP 2500:

1. Obtaining all required HotFixes. See page 4-2.

2. Configuring the administrator PC. See page 4-2.

3. Connecting to the Vertical Wave IP 2500 via your LAN or a modem. See page 4-4.

4. Applying all required HotFixes. See page 4-9.

5. Adding the Wave IP 2500 to your LAN. See page 4-11.

This chapter also explains how to perform the following tasks:

• Power-cycling the Wave IP 2500. See page page 4-15.

• Resetting the Wave IP 2500 IP addresses to the factory defaults. See page 4-16.

• Using the Service Account Utility any time that you change the default Wave 
domain name, account name, or account password. See page 4-17.

 �������������*�

After you complete the tasks described in this chapter, go to Chapter 5, “Entering and 
Activating Wave Licenses.” 
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Before you begin initial configuration of your Wave IP 2500, contact your Vertical 
representative to obtain any required HotFixes and other critical information. Once you have 
obtained the HotFix CAB files from your Vertical representative, place them on the hard drive 
of the PC that you will use to administer the Wave IP 2500. 

Important:  Be sure to move the HotFix CAB files to the administrator PC before performing 
the steps in the next section, where you will change the IP address of the administrator PC. Once 
you change the IP address of the administrator PC, that PC will be dedicated to the Wave IP 
2500 and you will no longer be able to access your network or go out on the Internet from it.
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�����������-�����������"�

Before you can connect to the Wave IP 2500 for initial configuration, you must configure 
TCP/IP on the administrator PC that you will use to connect with.
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The administrator PC must meet the following minimum requirements:

• A Pentium 233 MHz PC running Microsoft Windows 2000 or Windows XP

• 64 MB RAM

• LAN or WAN connectivity through an Ethernet card or modem

• Microsoft Internet Explorer 6.0 SP1. Be sure that Internet Explorer is configured to 
connect directly to the Internet—do not connect using a defined proxy server.

Note:  You may require your Microsoft operating system disks in order to install components 
necessary for connecting to the Wave IP 2500.
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1. Click Start > Control Panel > Network Connections.

2. Right-click Local Area Connection and then click Properties. The Local Area Connection 
Properties dialog box opens.
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3. Select the entry for Internet Protocol (TCP/IP), and then click Properties. The Internet 
Protocol (TCP/IP) Properties dialog box opens.

4. On the General tab, click Use the following IP address, and enter the following 
information:

IP address: 192.168.205.x. “x” can be any number between 2 and 254, except for 10 
(192.168.205.10 is reserved for the IP address of the Integrated Services Card 
(ISC1) on the Wave IP 2500). 

Subnet mask: 255.255.255.0

5. Click OK to save your changes, and again to exit the Local Area Connection Properties 
dialog box.

6. If you are prompted to restart the your computer, do so.
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After configuring the TCP/IP protocol on the administrator PC, you are ready to connect to the 
Wave IP 2500 for initial configuration.

You can connect to the Wave IP 2500 in any of the following ways:

• Network connection. See the next section.

• Local or remote modem connection. See page 4-7.
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This section describes how to connect to the Wave IP 2500 from the administrator PC using a 
standard Ethernet cable. You can also connect to the Wave IP 2500 using a network hub, switch, 
or router.

1. Connect one end of a standard, straight-through Ethernet cable to the network card in the 
administrator PC. Connect the other end of the cable to the RJ-45 Ethernet port labeled 
ENET 1 on the front of the ISC1. 

Important:  ENET 1 is the Wave IP 2500’s primary interface and under normal 
conditions it is the only interface that should be connected to your LAN. The port labeled 
ENET 2 is only used in special circumstances, as described in “About the Ethernet ports 
on the Wave IP 2500” on page 3-9.

2. Launch Microsoft Internet Explorer. If the administrator PC is running Windows XP 
Service Pack (SP) 2, go to step 3. Else, go to step 4. 

3. Warning: In Microsoft Windows XP SP 2, Microsoft enhanced the default 
browser security in Internet Explorer. These security defaults affect the 
functionality of Global Administrator Management Console (for example, by 
disabling or hiding some applets). To ensure that you do not encounter any 
problems when using the Global Administrator Management Console, perform the 
following steps:

• On the administrator PC, in Internet Explorer, click Tools > Internet Options.

• Click the Privacy tab.

• In the Pop-up Blocker section, click Settings.
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• In the Address of Web site to allow text box, type one of the following:

• http://192.168.205.1, the default IP address of the Vertical Application Module 
(VAM) in the Wave IP 2500

• http://yourIP2500servername

• Click Close and then OK to save your changes.

If you entered the VAM’s IP address (the default is http://192.168.205.1), perform 
the following additional steps. If you entered your server name, go to step 4.

• In Internet Explorer, click Tools > Internet Options.

• On the Security tab, select Trusted Sites, and then click Sites.

• Uncheck Require server verification (https:) for all sites in this zone.

• In the Add this Web site to the zone text box, type the VAM’s IP address (the default 
is http://192.168.205.1), and then click Add to add it to the Web Sites list.

• Click OK twice to save your changes.

4. On the administrator PC, browse to the following location to open the Global 
Administrator Management Console:

http://192.168.205.1/ioadmin 

Important:  If this is the first time that you are logging on to the Wave IP 2500 from this 
administrator PC and you are prompted to install a specific version of the Java Runtime 
Environment, do so. Failure to install the correct version may prevent some Global 
Administrator Management Console features from working correctly.

5. The Log On screen opens in your browser:
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6. Enter the following defaults, and then click Log On. (Note that Password is 
case-sensitive.)

User Name: GlobalAdministrator

Password: Vertical4VoIP! 

Note:  If any other users are logged on to the Wave IP 2500, a list of logged-on users is 
displayed (this will not be the case when you initially configure your Wave IP 2500). Click 
OK to close the dialog box and continue.

7. The Global Administrator Management Console opens. You are now successfully 
connected to the Wave IP 2500.

Go to “Applying all required HotFixes” on page 4-9.
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You can use a local or remote modem connection to connect to the Wave IP 2500 from the 
administrator PC for system configuration.

The following terms are used throughout this section:

• Wave modem: The answering modem, included with the Wave IP 2500 base unit and 
located on the ISC1. The Wave modem can be reached through any trunk port or any 
analog station port on the Wave IP 2500. The IP address of the Wave modem is always 
192.168.210.1.

• Client modem: The calling modem, installed on the administrator PC. The following 
client modems have been certified for use with the Wave IP 2500. Other modems may 
also work, but only these models have been tested so far by Vertical. The IP address of 
the client modem is in the range of 192.168.210.2 to 192.168.210.10.

• USRobotics USB Mini Faxmodem Model 5635

• USRobotics Internal 56K Faxmodem PCI Model 5699B

• USRobotics Serial V.90 56K Sportseter Model 0701

• Zoom  V.90/V.92 Faxmodem Series 0269

• Remote connection: A modem connection made through a trunk port on the Wave IP 
2500. By default, the Wave modem is configured to answer on the third analog trunk port 
of the ISC1. You can use the Hunt Groups and Trunk Groups applets in the Global 
Manager Administrative Console to configure the Wave modem to answer on any other 
digital or analog trunk. (Modem throughput will often be much better on a digital trunk.)

• Local connection: A modem connection made through an analog station port on the 
Wave IP 2500. Although less useful than a remote connection, a local modem connection 
can be made through any analog station port on the Wave IP 2500. The default Wave 
modem extension is 570.
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Important:  Before proceeding, install the modem on the administrator PC according to the 
manufacturer’s documentation.

Note:  The following procedures describe the steps to perform on an administrator PC running 
Windows XP. The steps may be different on a PC running another Windows operating system.
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1. On the administrator PC, select Start > Control Panel > Network Connections > Create a 
new connection.  When the New Connection Wizard starts, click Next to continue.

2. In the Network Connection Type screen, select Connect to the network at my workplace, 
and then click Next.

3. In the Network Connection screen, select Dial-up connection and then click Next.

4. In the Connection Name screen, enter a name for the connection, for example, Wave 
Modem Connection. Click Next to continue.

5. If you have another device (besides the client modem) connected to the administrator PC, 
in the Select a Device screen, select the checkbox for the modem that you added. Click 
Next to continue.

6. In the Phone Number to Dial screen, enter the Phone number:

• For a remote connection, enter the 7 or 10 digit phone number that will ring the 
desired trunk. 

• For a local connection, enter the extension number for the Wave modem (the default 
is 570). 

Click Next to continue.

7. In the Connection Availability screen, specify whether this connection will be available 
to all users or just to yourself. Choose Anyone's use or My use only, depending on your 
security requirements. Click Next to continue.

8. In the final screen, click Finish. The Connect dialog box opens automatically after a few 
moments. Go to the next section.
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1. Select Start > Settings > Network Connections and then click the new connection (for 
example, Wave Modem Connection).

2. In the Connect dialog box, enter the following information, and then click Connect. 

• User name: GlobalAdministrator

• Password: Vertical4VoIP!

Note:  Password is case-sensitive.

3. Once you have established the connection, you can do the following:

• To start the Global Administrator Management Console on the Wave IP 2500 via 
the modem connection, point your browser to 192.168.210.1, the IP address of the 
Wave modem. 

Important:  You can perform all Management Console tasks via the modem 
connection, but be aware that HotFix upgrades will be very slow, typically taking 
several hours to complete, and software upgrades will take even longer. HotFix or 
software upgrades will run much faster if you connect to the Wave IP 2500 via your 
network, as desribed on page 4-4. 

• To establish a Remote Desktop session on the Wave IP 2500 via the modem 
connection, start Remote Desktop and then enter 192.168.210.1 (the IP address of 
the Wave modem) in the Computer field.

Go to the next section.
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This section describes how to use the Software Upgrade applet to apply one or more HotFixes 
to upgrade the Wave IP 2500. The Software Upgrade automatically restarts the Wave IP 2500 
as required by the HotFixes that you apply. 

Important:  You must apply all required HotFixes before performing any subsequent 
configuration steps described in this chapter.
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Before the upgrade process begins, the Software Upgrade applet runs several checks to verify 
that the Wave IP 2500 is ready to be upgraded.

• If the company name entered in the General Settings applet in the Global Administrator 
Management Console includes quotation marks (“”), the upgrade of Call Detail Report 
data cannot proceed. Be sure you don't use quotation marks in the Company Name field.

• If there are any problems with the hard drive on which you are applying the upgrade, you 
will receive a message indicating that you must restart the Wave IP 2500 before you can 
upgrade. Note that the restart will take noticeably longer than normal, because the hard 
drive problems are being repaired.

• If the Software Upgrade applet encounters problems with the database or detects certain 
critical errors in the event log, the upgrade will not proceed. If the upgrade process fails 
to proceed as expected, contact your Vertical representative for assistance.

To apply one or more HotFixes

1. From the administrator PC, log on to the Global Administrator Management Console 
according to steps 4-5 on page 4-5. 

2. Click Software Upgrade in the General Administration section. The Software Upgrade 
applet starts, and the Upgrade button is automatically active. 

3. Click Browse and navigate to the directory containing the HotFix CAB file(s). 

4. Select the CAB file to apply and click Open. The CAB file is displayed in the Filename 
field. 

5. Do one of the following:

• To apply a single HotFix, click Add and Start Upgrade. The HotFix is uploaded to 
the Wave IP 2500, and the upgrade process begins. 

• To apply multiple HotFixes in the same upgrade, click Add. Repeat step 5 for each 
HotFix to be loaded. 

The HotFixes will be installed in the order listed. To re-order the list, select a 
HotFix and then click UP or DOWN. When you are satisfied with the list of 
HotFixes, click the Start button below the Upgrade List to initiate the upgrade. 

Note:  Follow the instructions included with each HotFix, Unless otherwise 
specified, best practice is to load HotFixes in numerical order. 
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6. Once the upgrade process starts, you will be alerted on the progress of the upgrade via the 
SNMP Alarms applet. Minimize the SNMP Alarms window so that you can see the next 
message.

7. When you see the following message, click Done to close the Software Upgrade applet 
and return to the Global Administrator Management Console.

“Upgrade Status Upgrade request successful. InstantOffice System upgrade will 
start momentarily.” 

8. Restore the SNMP Alarms window and monitor it until the “Rebooting InstantOffice” 
entry appears. The Wave IP 2500 restarts one or more times, depending on the number of 
restarts required by the HotFixes that you installed. This process may take 10 minutes or 
more.

Note:  HotFix installation is complete when the blink pattern of the red LED at the far right 
of the ISC1 changes from a fast double blink to a steady single blink.

9. Once the Wave IP 2500 restarts for the final time, log on again to the Wave IP 2500 again 
using your Wave user name and password.

10. To verify that the HotFixes were applied successfully, click Software Versions in the 
General Administration section of the Global Administrator Management Console. The 
top entry shows the latest release. HotFix entries are listed in the order that they were 
applied, using the following format:

[Day] [Date] [Year] [Time]= [HotFix information] 
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Before performing the following tasks according to the steps in this section, be sure that you 
have successfully connected the Wave IP 2500 to your LAN according to the steps on page 3-9.

• Changing the IP network settings of the following components on the Wave IP 2500:

• Integrated Services Card (ISC1)

• Vertical Application Module (VAM)

• Media Resource Module (MRM), if one is installed

• Configuring the Wave IP 2500 for one-click license activation. In order to activate 
your Wave licenses using one-click activation, the Wave IP 2500 must be able to connect 
to the Internet and communicate with the Vertical Activation Server. Make sure that the 
settings in the IP Network Settings dialog box are correctly set so that gateway and DNS 
servers have external access. (For more about license activation, see page 5-6.)
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• Adding the Wave IP 2500 to your Windows domain. You should add the Wave IP 2500 
to your domain if you are using one, so that users can install or upgrade the ViewPoint 
workstation application without needing to enter network credentials, a very error-prone 
task. (For more about installing workstation applications, see page 6-4.)

Caution:  Adding the Wave IP 2500 to your company’s Windows domain makes it 
subject to the policies and domain settings established by your IT department. For 
example, the Wave IP 2500 may start to download Microsoft updates automatically. Be 
aware that these policies and settings may affect, interfere, or hinder system operation.

• Changing the default name of the Wave IP 2500. By default, each Wave IP 2500 is 
named “default”. If more than one Wave IP 2500 is on the same network segment, each 
should have a unique name to avoid problems. 


����������������
��������� ����!"��#$$����3�
��'
9

1. From the administrator PC, log on to the Global Administrator Management Console on 
the Wave IP 2500 using your Wave user name and password.
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Caution:  Be sure to make all IP network setting changes outside of business hours to 
avoid momentary interruptions to digital signaling (for example, key presses or LCD 
updates to digital phones) while the new settings are applied. 

You should make all IP network setting changes for the ISC1, VAM, and MRM at the 
same time. 

2. Select IP Network Settings in the Data Administration section.
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3. In the IP Network Settings dialog box, select the Integrated Services Card from the 
Network Interfaces dropdown list.

4. On the IP Address tab, accept the factory defaults for the following settings, or assign 
different ones. 

• IP Address: IP address of the ISC1. The default is 192.168.205.10.

• Subnet Mask: The network subnet mask for the ISC1. The default is 255.255.0.0.

• Default Gateway: The default gateway for the ISC1. The default is 0.0.0.0.

Important:  The ISC1, VAM, and MRM (if one is installed) IP addresses all need to be 
on the same subnetwork. The Subnet Mask and Default Gateway settings should be the 
same for all components.

5. Set the VAM IP network information by selecting the Vertical Wave Application Module 
from the Network Interfaces drop-down list, and then perform steps 3-4. 

6. If an MRM is installed on your Wave IP 2500, select Media Resource Module from the 
list and perform steps 3-4.

Note:  Depending on the model, an MRM will have 1, 2, or 3 IP addresses.

7. If you have no further chamges to make, go to step 15.
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8. Verify that that the gateway and DNS servers have external access so that they can 
connect to the Internet and communicate with the Vertical Activation Server.

9. Click the DNS tab.

10. Enter the DNS server’s IP address in the DNS Service Search Order text box, and then 
click Add.

11. If you have no further changes to make, go to step 15.
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12. On any tab, click Join Domain. To remove the Wave IP 2500 from your Windows 
domain, click Remove.

13. If you have no further changes to make, go to step 15.
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14. On any tab, type the new name in the Host Name text box.

15. Click Apply and then click Done to save all of your changes. Note the following:

• If you changed IP network settings or configured the Wave IP 2500 for one-click 
license activation, your changes take effect immediately. You do not need to restart 
the Wave IP 2500.

• If you changed the Wave IP 2500’s Host Name, your change will not take effect 
until the next time that the Wave IP 2500 is restarted. 

"�+��1�3���������� ����!"��#$$

This section describes various shutdown and restart procedures.
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1. In the Global Administrator Management Console, choose Restart System in the General 
Administration section.

2. In the Restart system dialog box, specify how many seconds should elapse before the 
system restarts.

3. Click Restart.

4. Click Yes at the confirmation screen, and then click OK to restart the Wave IP 2500.
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1. Press and hold the red button on the ISC1.

2. When you observe the following pattern on the ISC1 system status LEDs, release the red 
button: 

System shutdown begins, and when complete, the Wave IP 2500 powers itself off.
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Shutdown button press detected. System 
shutdown initiated.

Green Blinking red / 
solid green

Blinking green 
/ blinking red

Blinking green
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1. Turn the power switch on the back of the Wave IP 2500 off, wait 30 seconds, and then 
turn the power switch on.

2. When you observe the following pattern on the ISC1 system status LEDs, the Wave IP 
2500 is fully operational: 

Note:  For a detailed description of the system status LED sequence during normal system 
startup, see “Normal firmware boot sequence” on page B-1.
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If you lose or forget the current ISC1 or VAM IP address settings, you can reset them to the 
factory default settings. 

1. Shut down the Wave IP 2500, and turn off the power supply switch on the back of the 
chassis.

2. Press and hold the red button on the front of the ISC1.

3. While continuing to press the red button, turn the power supply switch back on. Wait for 
a few seconds until you observe the following status indicator LED sequence, and then 
release the red button. 
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Normal firmware operation. Green Blinking red / 
solid green

Blinking green Blinking green
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Red button press detected at power on. 
Programming factory default IP 
settings.

Red off off Red

Redboot started. Factory default IP 
address settings have been applied.

Red off off Green
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If at any time you change the default domain name (io-default), account (GlobalAdministrator), 
or account password (Vertical4VoIP!), you must run the Service Account utility according to the 
following steps:

1. From the administrator PC, log on to the Global Administrator Management Console on 
the Wave IP 2500 using your Wave user name and password.

2. Click the System Desktop icon at the top right of the Global Administrator Management 
Console.

3. Click OK to clear the warning message.

4. In the Logon to Windows dialog box, enter your Wave user name and password, and then 
click OK.

5. Choose Start > All Programs > TVAccUtl.

6. Enter the Domain name, Account name, and Password for the domain.

7. Click OK to save your changes. Click OK to acknowledge the message indicating that the 
service account information has been updated successfully.
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Chapter 5
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This chapter explains how to do the following:

• Enter Wave licenses via the Global Administrator Management Console.

• Activate your Wave licenses to enable full functionality on your Wave system.

• View the status of your Wave licenses.

Caution:  It is strongly recommended that you enter all of your Wave licenses and activate 
them immediately after installing your Wave IP 2500 as described in this manual. Doing so 
avoids the disruptions described in “Before your licenses are activated” on page 5-6.

Important:  Be sure to use the version of Java that came with your Wave IP 2500—do not 
upgrade to a newer version that you obtain elsewhere. Failure to use the correct version of Java 
may result in the inability to import and/or activate licenses and other errors.

 �������������*�

After you complete the tasks described in this chapter, your Wave IP 2500 is fully operational. 
You are now ready to configure your phone system by performing the following tasks. For more 
information, see the Wave Global Administrator Guide.

• Connect and configure trunks and stations.

• Add and configure users, auto attendants, inbound and outbound call routing, your dial 
plan, voice mail, and so forth.

Optionally, install ViewPoint and other Wave workstation applications on PCs in your network 
as described in Chapter 6 in this manual.
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Wave licenses form the basis of your ability to install and use Wave. Keep your license 
information in a safe location and do not share it with others. 

Wave licenses do the following:

• Control the ability to configure Wave system resources, for example VoIP resources, SIP 
phones, and so forth.

• Enable Wave add-on applications such as Global Manager, Call Navigator, and so forth.

.
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Wave licenses are available as full or trial licenses.

• A full license can be used for a period of time before it must be activated. If the grace 
period elapses and you do not activate the license, you will no longer be able to configure 
the type of system resource controlled by the license or use the add-on, as described in 
the table on page 5-3.

• A trial license lets you evaluate a feature or add-on for a period of time. Trial licenses 
cannot be activated—after the trial period expires, you must purchase a full license to 
continue using the feature or add-on.

Obtaining Wave licenses

Contact your Wave provider for the licenses required for your specific configuration. You may 
want to purchase additional licenses to allow for expected system growth so that you do not 
have to wait for a license the next time you want to expand your system.

Wave licenses are supplied by your Vertical provider in the following formats:

• Wave license files: License files can be imported directly onto the Wave IP 2500. License 
files are named LICxxxxxxx.lic, where x = the sales order number. 

• Acrobat file: Each license file is accompanied by an Acrobat file that lists the included 
licenses. If the license file itself is lost or unreadable, you can enter the license keys in the 
associated Acrobat file manually. 

• Printed copy: When you initially receive your Wave IP 2500, a printed copy of your 
license information is included in the box.
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Important:  Before proceeding, ensure that you received the correct licenses by reviewing 
the Acrobat file that came with your license file or the printed copy that came with your Wave 
IP 2500. If you have any questions, contact your Vertical provider before entering and activating 
the licenses.

 ��������������>
���-����

If you do not have the correct number of Wave licenses entered, your ability to configure your 
Wave system will be affected in the following ways:

Without this license type

Wave ISM You cannot add or modify users via the User/Workgroup 
Configuration applet.

Wave IP Gateway You cannot configure VoIP resources via the Resource Management 
applet.

Wave IP User You cannot configure SIP phones with MAC addresses via the 
User/Workgroup Configuration applet.

Wave SIP Trunk You cannot configure signaling control points (SCPs) via the IP 
Telephony applet.

Wave ViewPoint Only the number of Viewpoint users for which there are licenses can 
concurrently access the Wave system.

Wave Contact Center Reporter Allows ViewPoint users to produce Call Log reports using the 
Contact Center Reporter.

Wave Add-on Varies depending on the add-on. See the documentation for the 
Add-on for details.
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You can add Wave licenses to the Wave IP 2500 in either of the following ways:

• Upload a license file, as described in the next section. 

• Manually enter the license key for each license, as described on page 5-5. 

&�������� ��������������3��-����������������������

1. On the Administration tab of the Global Manager Administration Console, select 
Software Licenses. The Software Licenses applet starts:

2. Click Import. In the Import Licenses File dialog box, click Browse to go to the license 
text file that you want to import.
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3. Click Open to return to the Import Licenses File dialog box, and then click Upload 
Import File.

4. A list of all of the licenses in the file is displayed. Scroll to the bottom of the list and click 
Done. 

5. After the import finishes, the Import Licenses File dialog box opens. Cancel to return to 
the Software Licenses applet. Go to “Activating Wave licenses” on page 5-6.

&��������Wave licenses by entering license keys manually

1. On the Administration tab of the Global Manager Administration Console, select 
Software Licenses. The Software Licenses applet starts:
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2. Click Add. The Software License dialog box opens:

3. Enter the following information:

• Select the Product for which you want to enter licenses from the drop-down list.

• Select the Version number for that product.

• Enter the full 24-character License Key.

4. Click OK. The license you added is now displayed.

5. To add additional licenses, repeat steps 3-4. When you are done, click Cancel to return to 
the Software Licenses applet. Go to the next section to activate the new licenses.


����������Wave licenses

When you have entered your licenses, you are ready to activate them. 

�������3�
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You can use non-trial Wave licenses for a period of time without activating them (the specific 
period of time can vary by license type.) The grace period starts on the day that you enter the 
license via the Software Licenses applet. You can activate your licenses at any time during the 
grace period or after the grace period elapses.
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Until you activate your licenses, the following will occur:

• Every time you launch the Global Administrator Management Console, you will be 
reminded that licenses need to be activated. The dates when license grace periods are due 
to elapse are displayed in the Expiration column 

• If the grace period expires before a license is activated, whenever any user accesses their 
voice messages, the user hears a message stating that there is an expired license on the 
system and to contact the system administrator.

Activating your licenses eliminates these behaviors, and prevents any interruption to your 
system’s operation if the grace period expires.

Important:  Whenever you activate licenses (either during initial system installation or to 
expand your system at a later time), be sure to back up your Wave system according to the 
instructions in “Backing up your system configuration” in Chapter 14 in the Wave Global 
Administrator Guide so that you do not have to repeat the activation process if you ever need to 
restore your system.
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Activation consists of the following steps:

1. You submit your license information to Vertical.

2. Vertical verifies the information.

Note:  When you activate your licenses, the registration information that you submit to 
Vertical is verified and saved for future troubleshooting purposes. You have the 
opportunity to review the details of Vertical’s privacy statement during the activation 
process detailed later in this chapter.

3. Activated licenses are returned to you and applied to your system.

You use one-click activation to activate your Wave licenses. One-click activation requires that 
the Wave IP 2500 has Internet access and is able to reach the Vertical Activation Server. If you 
encounter problems with one-click activation, contact your Vertical provider.


����������3�
��Wave licenses using one-click activation

1. In the Software Licenses applet, click one license to activate it or CTRL+click to select 
multiple licenses.

Note:  Only those licenses that are in the statuses of Not Activated, Activation Pending, 
and Activation Failed can be selected for Activation.

2. Click Activate. To continue, accept the Vertical Communications Privacy Statement and 
then click OK.
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3. The Activate Licenses dialog box opens. Select This system can access the Activation 
Server. Activate Online, and then click Next.

4. In the next screen, enter registration information about your organization:

5. Click OK to submit the selected licenses for activation. During activation, the Activate 
License(s) dialog box (with the registration information cleared) is displayed.

• If activation is successful, activated licenses are returned and automatically added to 
your system. You are returned to the screen that displays all of your licenses. (Note 
that the Status column will not update until you exit and restart the Software 
Licenses applet.) Go to the next step.
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• If activation was not successful, the reason is displayed. The most common status 
resulting from an unsuccessful one-click activation, “Activation Pending”, indicates 
a bad Internet connection, or that the Vertical Activation Server is down; the system 
will retry activation automatically. If you continue to experience problems, contact 
your Vertical representative.

6. Click Done to return to the Global Manager Management Console. 

���+������������
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To view the status of licenses on your system at any time:

1. On the Administration tab of the Global Manager Administration Console, select 
Software Licenses. 

2. The Software Licenses applet starts and displays the status of all of the licenses on your 
system:

3. To view license activity by date, click View Activity. 
#1	$
For Review Only - Draft Document 09/07/07

COMPANY CONFIDENTIAL - DO NOT Distribute



Wave IP 2500 Installation Guide
4. In the next screen, click All Available to display all licensing activities, or enter Starting 
On and Ending On dates to view licensing activities for a specific time period. 

Click OK to continue.

5. The Activity log opens showing the following information:

6. Click OK to close the Activity Log.
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The Wave workstation applications are a set of optional programs that help users take full 
advantage of how Wave integrates the PC and the phone. The following Wave components are 
the workstation applications:

• Wave ViewPoint

• The Wave TAPI Service Provider

• The Wave Contact Manager Assistant

• The Wave Archived Recording Browser

"�����-����
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For information on installing the Wave workstation applications without user input, see 
Appendix D, “Performing Unattended Workstation Installations.”

0�>
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You can install the Wave workstation applications on any Windows PC on the network that meet 
the requirements in this section. While it is possible to install the Wave IP 2500 on the Wave IP 
2500 itself, best practice is to use the Wave IP 2500 as a dedicated server.
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PCs running ViewPoint must meet the following requirements:

• Operating system: The following operating systems can be used:

• Windows Server 2003, base release as well as SP1 and R2

• Windows XP SP2

• Windows Vista

Important:  If your ViewPoint PCs currently run or will run Windows XP Professional 
SP2 or Windows Server 2003 SP1 or R2 with the Windows firewall enabled, review the 
important information about Windows Firewalls in Appendix E, “Configuring Wave for 
the Windows Firewall.”

• Processor: Minimum Pentium III.

• Memory: Minimum 512 MB RAM for Windows 2003 Server or Windows XP. Minimum 
2 GB RAM for Windows Vista.

This is the minimum memory required to support ViewPoint. More memory may be 
required if other applications are running on the same PC. To manage thousands of voice 
messages or call recordings, consider using the Wave Archived Recording Browser 
instead of ViewPoint. 

• Disk space: 20 MB free disk space.

• Software: The following are required:

• TCP/IP with Microsoft Network Client.

• Internet Explorer 5 or later. 

• .NET 2.0 (installed automatically if not detected on the workstation application 
PC.)

• Hardware: Sound card and speakers to listen to voice messages and call recordings and 
to hear call announcements without using a phone.

• Network connection: TCP/IP connection to the Wave IP 2500, as well as access to the 
Wave IP 2500’s file shares (\Netsetup, \Reports, and \Buffer).

• Excel 2003: In order to run any of the ViewPoint Call Log reports (available from the 
Tools menu), you must install Excel 2003 on the ViewPoint PC—no other version of 
Excel is supported. 
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You must purchase, enter, and activate the following licenses on the Wave IP 2500:

• One ViewPoint license for each user who needs to concurrently access the Wave system. 

• One Contact Center Reporter license in order for all users to be able to run Call Log 
reports in ViewPoint. 

See Chapter 5, “Entering and Activating Wave Licenses” for more about entering and activating 
Wave licenses.
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The PC on which you want to install the Wave TAPI Service Provider or the Wave Contact 
Manager Assistant workstation applications must meet the following minimum requirements:

• Operating system: The following operating systems can be used:

• Windows Server 2003, base release as well as SP1 or R2

• Windows XP Professional or Windows XP Home, base release as well as SP1-SP2

If your TAPI Service Provider or Contact Manager Assistant PCs currently run or will 
run Windows XP Professional SP2 or Windows 2003 Server 2003 SP1 or R2, review the 
important information about Windows Firewalls in Appendix E, “Configuring Wave for 
the Windows Firewall.” 

• Software: The Contact Manager Assistant requires the TAPI Service Provider. Neither 
the Contact Manager Assistant or the TAPI Service Provider require the presence of 
ViewPoint on the same PC.

The following contact managers are also supported:

• Act! 3.0, 4.0, 2000, and 6.0

• GoldMine 4.0, 5.0, 6.5, and 6.7, and GoldMine Business Contact Manager

• GoldMine FrontOffice 2000

• Microsoft Outlook 98, 2000, XP, and 2003

• Network connection: TCP/IP connection to the Wave IP 2500. See “Supported 
integrated trunk and station board” in Chapter 4 in Installing Intel Telephony 
Components. 
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You can install the workstation applications on a terminal server running Citrix MetaFrame or 
Windows Terminal Services. For instructions, see Appendix C, “Using Wave Workstation 
Applications with Microsoft Terminal Services or Citrix MetaFrame.”

!�������������� ����+��)��������������������

In order to install any of the Wave workstation applications, you must be logged on as a user 
with Administrator rights.
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ViewPoint is the most efficient way to use Wave, and some Wave features are available only 
through ViewPoint. However, ViewPoint is not required in order to make and receive calls, and 
most Wave features can be accessed without it by using the telephone commands. See the Wave 
ViewPoint User Guide for a list of ViewPoint-only features. 

You can install ViewPoint on any Windows PC on the network that meets the requirements 
described on page 6-2. 

Note:  The Wave Contact Center Reporter is installed automatically along with ViewPoint. 
Users will be able to run Call Log reports from the ViewPoint Tools menu if a Wave Contact 
Center license is present on the Wave IP 2500. For more about the Call Log reports, click Help 
on the Contact Center Reporter toolbar.
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In addition to the PC requirements described on page 6-3, a user must have the following to 
install and use the TAPI SP:

• A Wave user name and station ID. You cannot use station ID 0.

• A Windows telephony location that allows the user to place calls. Typically, you need to 
configure your area code and external dialing prefix, for example “9”. 
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You use the Wave Workstation Setup to install any or all of the workstation applications. 

If an older version of ViewPoint is detected when a user starts ViewPoint on a workstation PC, 
a message is displayed saying that a new version need to be installed. When the user confirms 
the upgrade, Workstation Setup starts and all workstation aplications that are detected on the 
workstation PC are upgraded. 

Important:  This message does not appear and the upgrade does not take place if the user only 
has TAPI Service Provider or Contact Manager Assistant (and not ViewPoint) installed. If you 
are upgrading and have users who only use the TAPI Service Provider or Contact Manager 
Assistant, you or they need to install the new versions according to the following steps. 

If you encounter problems installing the Wave workstation applications, or running them after 
installation, contact your Vertical representative.
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1. Log on to the PC on which the workstation applications will be installed as a user with 
administrator privileges. 

2. Close all open Windows applications.

3. Start the Wave Workstation Setup by running setup.exe, located in the Netsetup directory 
on the Wave IP 2500. The default location is:

\\<Wave IP 2500 name>\Netsetup\setup.exe

4. When Workstation Setup starts, follow the on-screen instructions. 

5. Review the License Agreement. Click I accept the terms in this license agreement, and 
then click Next to continue.

6. In the Customer Information dialog box, enter the User Name associated with this PC and 
Organization. If you want only this user to be able to run the workstation applications 
from this PC, select Only for me. Click Next to continue.

7. In the Wave Server Information dialog box, enter the Wave IP 2500 name and the 
Telephone Station ID of the phone that will be used by the person at this PC. 

The station ID corresponds to the port number on the station board to which the phone is 
connected. To hear your station ID, pick up the phone and dial *00. 
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Important:  If there is not a Wave phone near this PC, enter a station ID of 0. Without 
a phone, the user at this PC will be able to perform all functions with the exception of 
managing calls and recording voice prompts. If you enter a station ID of 0, when you click 
Next the No Telephone Station ID Specified dialog box opens to make sure that you 
understand this limitation, and gives you the opportunity to go back and enter a valid 
station ID.

Click Next to continue.

8. In the Setup Type dialog box, select one of the following:

• Select Typical to install the listed workstation applications in the default 
location.When installing Wave for the first time, only ViewPoint is installed. When 
upgrading from a previous version of Wave, Workstation Setup detects the 
workstation applications that are installed, and upgrades those applications to the 
current version. 

Click Next to continue. Go to step 10.

• Select Custom to choose which workstation applications to install, including the 
TAPI Service Provider, Contact Manager Assistant, and Archived Recording 
Browser, or to change the installation drive or folder.

Click Next to continue.

9. In the Custom Setup screen, you can do any of the following:

• Click a workstation application to see a description of it as well as the amount of 
disk space it requires.

• Click Space to check the available space on each hard drive on the PC.

• Click Change to change the destination drive or folder where the selected 
workstation application will be installed. You can specify a different location for 
each workstation application.

• If you do not want to install one of the listed workstation applications on this PC, 
click the drop-down list for the application and then select This feature will not be 
available. 

• To install another listed workstation application, click the drop-down list for the 
application and then select This feature will be installed on local hard drive.

Click Next to continue.

10. In the Ready to Install screen, click Install. Installation may take several minutes.
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11. When Workstation Setup finishes copying files, if you are installing the TAPI Service 
Provider, the TAPI Service Provider Configuration Wizard opens.

12. Enter the name of the Wave IP 2500 and the Station ID of the phone that will be used by 
the person at this PC. 

The station ID corresponds to the port number on the station board to which the phone is 
connected. To hear the station ID, pick up the phone and dial *00. If there is not a Wave 
phone near this PC, enter a station ID of 0. Click Next to continue.

13. In the next screen, select the User Name of the person assigned to this station ID from the 
drop-down list, and enter the user’s Password. 

If the person at this PC will be using GoldMine contact management software, deselect 
the Application can hang up calls checkbox.

Click Finish to continue.

14. If you are installing the TAPI Service Provider for the first time, Workstation Setup 
prompts you to define a Windows telephony dialing location for your PC, which is 
required to place outbound calls. If you see this prompt, click OK.

• In the Location Information dialog box, select your country from the drop-down 
list, enter your area code, and enter the number you must dial to get an outside line, 
for example “9”. Click OK.

• In the Phone and Modem Options dialog box, select the location from which you 
are dialing, and click OK.

15. In the Install Completed screen, select the Show What’s New checkbox to see a complete 
listing of the new features available in this version of Wave. Click Finish to complete the 
installation.

������
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For information about customizing and using ViewPoint, see the Wave ViewPoint User Guide.
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Workstation Setup runs the TAPI Service Provider Configuration wizard automatically when 
you install the TAPI Service Provider for the first time on a PC. You can run the Configuration 
Wizard later, for example to change your station ID. To do so:

1. Click Start > Programs > Vertical Wave > Wave TAPI Service Provider Configuration 
Wizard.

2. Follow the on-screen instructions. Click Help for more information.

������
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Before making calls from the contact manager, you must configure it to recognize the TAPI 
Service Provider. Use one or more of the following procedures as needed.

������)������,�������

1. Open the Contacts view in Outlook.

2. Choose Actions > Call Contact > New Call.

3. In the New Call dialog box, click Dialing Options.

4. In the Dialing Options dialog box, verify that Connect Using Line is set to “Wave Line 
1.” This option is available after the TAPI Service Provider is installed. 

5. Click OK.

������)������-���.���/�-���.����0����,))���/����-���.����1��������"���
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Use the following procedure after you refer to the documentation that came with the product:

1. Choose Edit > Preferences.

2. Click the Modem tab.

3. Under Modem Settings, verify that TAPI Line is set to “Wave Line 1.” This option is 
available after the TAPI Service Provider is installed.

4. Click OK.

������)���������2�

1. In Act!, Choose Edit > Preferences.

2. Click the Dialer tab.

3. Select the Use Dialer checkbox.
(18
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4. Under Modem or Line, verify that “Wave Line 1” is selected. This option is available 
after the TAPI Service Provider is installed.

5. To receive screen pops with contact information when a contact calls, select the Lookup 
contact using caller ID checkbox. Deselect the checkbox if you do not want to receive 
screen pops.

6. Click OK.

�����������-���������������������

After installing the TAPI Service Provider, users can call contacts by using the instructions 
provided with their contact managers. Calls appear in their Call Logs as if they had dialed them 
from ViewPoint or the phone.

������
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1. If the Contact Manager Assistant is not running, start it by clicking 

Start > Programs > Vertical Wave > Wave Contact Manager Assistant. 

2. If only the Contact Manager Assistant splash screen appears, right-click the Outlook, 
GoldMine, GoldMine FrontOffice, or GoldMine Business Contact Manager icon on the 
system tray at the lower right of your screen. Select Setup.

3. Click Help for detailed instructions.

�3�������B�����3���-�����)�

It is recommended that you make sure that the system clocks on the Wave IP 2500 and user PCs 
are synchronized. This ensures that message time stamps, which are set by the Wave IP 2500’s 
clock, agree with the time displayed on the user PCs.

In Microsoft domain-based networks, you can synchronize the workstation clock with the Wave 
IP 2500’s clock by including the following statement in the logon script that executes when the 
workstation connects to the domain controller:

net time \\<Wave IP 2500 Name> /set /yes
(1<
For Review Only - Draft Document 09/07/07

COMPANY CONFIDENTIAL - DO NOT Distribute



For Review Only - Draft Document 09/07/07
COMPANY CONFIDENTIAL - DO NOT Distribute



Appendix C

������ ���� ��)��������
������������+����
,������������-����������������������*�,���.��-�

Using Microsoft Terminal Services or Citrix® MetaFrame with Wave enables you to do the 
following:

• Run ViewPoint on a PC that does not meet the minimum requirements described in 
“ViewPoint PC requirements” on page 6-2.

• Centrally manage the installation and maintenance of ViewPoint by installing it on an 
application server, instead of on individual users’ PCs.

Note:  The Wave TAPI Service Provider workstation application cannot be used with Microsoft 
Terminal Services or Citrix Metaframe.

Microsoft Terminal Services or Citrix MetaFrame can be used in Application Server mode. In 
Application Server mode, remote PCs can be used as terminals for programs running in a multi 
session environment on an application server. For example, several users on remote PCs can 
start terminal sessions to run ViewPoint. Each session starts a new instance of ViewPoint, and 
all instances of ViewPoint run simultaneously on the application server. No Wave software is 
required on the remote PCs. 

ViewPoint is compatible with the multi session environment provided by Microsoft Terminal 
Services and Citrix MetaFrame. See “Installing Wave workstation applications on an 
application server” on page C-1 for details on how to set up an application server for use with 
Wave. 

!���������� ����+��)���������������������������������������������

Bear the following considerations in mind when you set up an application server for Wave:

• The application server should not be the same PC as your Wave IP 2500 server. 

• Applications should not be installed in the same partition as the Windows operating 
system. In most cases, Windows will be installed on your C drive and applications will be 
installed on a D drive. The D drive can either be a separate hard disk or another partition 
on the same disk as the C drive. 
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• Always use Add/Remove Programs (located on the Windows Control Panel) to install 
programs. This ensures that the programs are set up properly for multi session use. 

Important:  The server must be in remote administration mode to remotely install any 
Wave workstation applications. See “Installing workstation applications on a Windows 
2003 server” on page C-2.

!����������+��)�������������������������� ����+���$$��������

To install the Wave workstation applications on a Microsoft Windows 2003 Terminal Server, 
see the documentation that came with Terminal Services.
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This appendix lists the port numbers, description, and pinout pairs for RJ-21X interfaces on the 
ISC1, cards, and modules that provide trunk and station resources on the Wave IP 2500.

!������������������������6!��	7�

0;1�	?�������������������������������������
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"�� .
������ "�� .
������ /����������

1 Ring 26 Tip Analog FXS station port 1 (failover)

2 Ring 27 Tip Analog FXS station port 2

3 Ring 28 Tip Analog FXS station port 3

4 Ring 29 Tip Analog FXS station port 4

... ... Not used

17 C 42 NC Alarm relay (reserved for future use)

18 C 43 NO Alarm relay (reserved for future use)

... ... Not used

21 Ring 46 Tip Analog FXO trunk port 1 (failover)

22 Ring 47 Tip Analog FXO trunk port 2

23 Ring 48 Tip Analog FXO trunk port 3

24 Ring 49 Tip Analog FXO trunk port 4

25 Ground 50 Ground Chassis ground
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1 Ring 26 Tip Analog FXO trunk port 1

2 Ring 27 Tip Analog FXO trunk port 2

3 Ring 28 Tip Analog FXO trunk port 3

4 Ring 29 Tip Analog FXO trunk port 4

5 Ring 30 Tip Analog FXO trunk port 5

6 Ring 31 Tip Analog FXO trunk port 6

7 Ring 32 Tip Analog FXO trunk port 7

8 Ring 33 Tip Analog FXO trunk port 8

... ... Not used

17 Ring 42 Tip Analog FXS station/DID Trunk port 1

18 Ring 43 Tip Analog FXS station/DID Trunk port 2

19 Ring 44 Tip Analog FXS station/DID Trunk port 3

20 Ring 45 Tip Analog FXS station/DID Trunk port 4

21 Ring 46 Tip Analog FXS station/DID Trunk port 5

22 Ring 47 Tip Analog FXS station/DID Trunk port 6

23 Ring 48 Tip Analog FXS station/DID Trunk port 7

24 Ring 49 Tip Analog FXS station/DID Trunk port 8

25 Ground 50 Ground Chassis ground
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1 Ring 26 Tip Analog FXO trunk port 1

2 Ring 27 Tip Analog FXO trunk port 2

3 Ring 28 Tip Analog FXO trunk port 3

4 Ring 29 Tip Analog FXO trunk port 4

5 Ring 30 Tip Analog FXO trunk port 5

6 Ring 31 Tip Analog FXO trunk port 6

7 Ring 32 Tip Analog FXO trunk port 7

8 Ring 33 Tip Analog FXO trunk port 8

... ... Not used

25 Ground 50 Ground Chassis ground

"�� .
������ "�� .
������ /����������

1 Ring 26 Tip Analog FXS station port 1

2 Ring 27 Tip Analog FXS station port 2

3 Ring 28 Tip Analog FXS station port 3

4 Ring 29 Tip Analog FXS station port 4

5 Ring 30 Tip Analog FXS station port 5
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6 Ring 31 Tip Analog FXS station port 6

7 Ring 32 Tip Analog FXS station port 7

8 Ring 33 Tip Analog FXS station port 8

9 Ring 34 Tip Analog FXS station port 9

10 Ring 35 Tip Analog FXS station port 10

11 Ring 36 Tip Analog FXS station port 11

12 Ring 37 Tip Analog FXS station port 12

13 Ring 38 Tip Analog FXS station port 13

14 Ring 39 Tip Analog FXS station port 14

15 Ring 40 Tip Analog FXS station port 15

16 Ring 41 Tip Analog FXS station port 16

17 Ring 42 Tip Analog FXS station port 17

18 Ring 43 Tip Analog FXS station port 18

19 Ring 44 Tip Analog FXS station port 19

20 Ring 45 Tip Analog FXS station port 20

21 Ring 46 Tip Analog FXS station port 21

22 Ring 47 Tip Analog FXS station port 22

23 Ring 48 Tip Analog FXS station port 23

24 Ring 49 Tip Analog FXS station port 24

25 Ground 50 Ground Chassis ground

"�� .
������ "�� .
������ /����������

1%
For Review Only - Draft Document 09/07/07

COMPANY CONFIDENTIAL - DO NOT Distribute



Wave IP 2500 Installation Guide
/����������������������������������������������
��

0;1�	?�������������������������������������
��

"�� .
������ "�� .
������ /����������

1 Ring 26 Tip Digital station port 1

2 Ring 27 Tip Digital station port 2

3 Ring 28 Tip Digital station port 3

4 Ring 29 Tip Digital station port 4

5 Ring 30 Tip Digital station port 5

6 Ring 31 Tip Digital station port 6

7 Ring 32 Tip Digital station port 7

8 Ring 33 Tip Digital station port 8

9 Ring 34 Tip Digital station port 9

10 Ring 35 Tip Digital station port 10

11 Ring 36 Tip Digital station port 11

12 Ring 37 Tip Digital station port 12

13 Ring 38 Tip Digital station port 13

14 Ring 39 Tip Digital station port 14

15 Ring 40 Tip Digital station port 15

16 Ring 41 Tip Digital station port 16

17 Ring 42 Tip Digital station port 17

18 Ring 43 Tip Digital station port 18

19 Ring 44 Tip Digital station port 19

20 Ring 45 Tip Digital station port 20

21 Ring 46 Tip Digital station port 21
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22 Ring 47 Tip Digital station port 22

23 Ring 48 Tip Digital station port 23

24 Ring 49 Tip Digital station port 24

25 Ground 50 Ground Chassis ground

"�� .
������ "�� .
������ /����������

1 Ring 26 Tip Digital station port 1

2 Ring 27 Tip Digital station port 2

3 Ring 28 Tip Digital station port 3

4 Ring 29 Tip Digital station port 4

5 Ring 30 Tip Digital station port 5

6 Ring 31 Tip Digital station port 6

7 Ring 32 Tip Digital station port 7

8 Ring 33 Tip Digital station port 8

9 Ring 34 Tip Digital station port 9

10 Ring 35 Tip Digital station port 10

11 Ring 36 Tip Digital station port 11

12 Ring 37 Tip Digital station port 12

... ... Not used

25 Ground 50 Ground Chassis ground

"�� .
������ "�� .
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System Status LED settings are a valuable troubleshooting tool. When you contact your Vertical 
technical support representative, you may be asked to describe the System Status LEDs that you 
are observing. You can view the System Status LEDs by physically examining the front of the 
ISC1 directly, or via the Chassis View applet in the Global Administrator Management Console.

This appendix lists the potential  System Status LED settings for the following scenarios:

• Normal firmware boot sequence

• Boot failure indicators

• Shutdown sequence

• VAM module detection sequence

• Factory default IP address setting reset indicators 

9��-������-+�����������>
����

You will observe the following status LED setting sequence during a normal firmware boot 
sequence after the Wave IP 2500 is powered on. 

����
� '&/	 '&/� '&/� '&/%

Early boot complete. Starting Redboot. off Green Green Green

Redboot started. Red off off off

Redboot loading Linux. Red Green Green off

Redboot transferred control to Linux. 
Linux decompressing.

Red Green Green Green

Linux booting. Green Blinking red / 
blinking green

off off
�1	
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The following status LED settings indicate possible boot failures. Contact your technical 
support representative for more information. 

Firmware waiting for iCom connection. Green Blinking red / 
blinking green

Blinking red Blinking red

Initial connection established. Waiting 
for iCom heartbeat handshake.

Green Blinking red / 
blinking green

Blinking green Red

Normal firmware operation. Green Blinking red / 
solid green

Blinking green Blinking green

����
� '&/	 '&/� '&/� '&/%

Early boot failure likely due to some 
kind of hardware failure, except for the 
following color combination which 
indicates that early boot completed 
successfully:

       off-Green-Green-Green

off Any color Any color Any color

Invalid Flash configuration detected. Red Red Green Red

Flash checksum failure while waiting 
for PLD Programmer. 

Red off Red off

PLD Programming failure. Red off Red Red

Bad Flash image configured. Red off Green Red

Too many failed Flash attempts. Red off Red Green

User connected to Redboot and aborted 
booting to Linux for maintenance.

Red Red Green off

����
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�1�
For Review Only - Draft Document 09/07/07

COMPANY CONFIDENTIAL - DO NOT Distribute



Wave IP 2500 Installation Guide
��
���+����>
����

While in normal firmware operation mode, you will observe the following status LED settings 
after initiating a system shutdown/power off by pressing and holding the red button on the front 
of the ISC1 for 2-3 seconds. 

If this pattern stays on for longer than 2 
seconds, transfer of control to Linux did 
not occur. 

Red Green Green off

If this pattern stays on for longer than 5 
seconds, Linux failed to decompress 
itself. 

Red Green Green Green

First time MAC/Serial Number 
programming. 

Red Green off Green

Invalid MAC/Serial Number found. Red Green off Red

����
� '&/	 '&/� '&/� '&/%

Normal firmware operation. Green Blinking red / 
solid green

Blinking green Blinking green

Shutdown button press detected. System 
shutdown initiated.

Green Blinking red / 
solid green

Blinking green 
/ blinking red

Blinking green

����
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After powering on the Wave IP 2500, while bootup is still in Redboot mode (indicated by a red 
ISC1 Status LED1), the following settings indicate whether or not a Vertical Application 
Module (VAM) was detected. on the ISC1. 

0���������������3�����
���!"�������������������

After resetting the ISC1 and VAM IP address settings to the factory defaults as described on 
page 4-16, the following status indicator LED sequence indicates that the procedure was 
successful. 

����
� �3���-�
����
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��'&/��
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VAM detected. Red Any color Red off

VAM not detected. Red Any color Red Green

����
� '&/	 '&/� '&/� '&/%

Red button press detected at power on. 
Programming factory default IP 
settings.

Red off off Red

Redboot started. Factory default IP 
address settings have been applied.

Red off off Green
�1%
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You can install the Wave workstation applications unattended (silently), so that your 
organization can perform automatic software updates or use a network maintenance system that 
performs remote installations. When running Workstation Setup unattended, you can perform 
either of the following types of installation:

• Typical installation: In a typical installation, the following occur. You cannot change 
any of these options.

• When installing Wave on a PC for the first time, only ViewPoint is installed. 

• When upgrading from a previous version of Wave, Workstation Setup detects the 
workstation applications that are installed, and upgrades those applications to the 
current version. 

• The workstation applications are installed in the default location. 

• Custom installation: In a custom installation, you can specify which workstation 
applications to install, change the installation drive or folder, uninstall workstation 
applications, and specify other options.

Note:  Because the PC where the workstation applications are installed must be restarted to 
complete the installation, you should perform unattended installations when users will not be 
interrupted while they are working.

"�����-�������3������
����������������������

To perform a typical unattended workstation application installation, run the following 
command on the PC where the workstation applications will be installed:

\\<Wave Servername>\Netsetup\setup.exe /s /v"/qn INSTALLLEVEL=200 /l*v 
%TEMP%\wssetup.log"
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To perform a custom unattended workstation application installation, run the following 
command on the PC where the workstation applications will be installed, including any of the 
parameters described in the table on page D-3. 

\\<Wave Servername>\Netsetup\setup.exe /s /v"/qn CUSTOM_INSTALL=1 
INSTALLLEVEL=200 /l*v %TEMP%\wssetup.log"

This example only shows the parameters required for any custom unattended installation. For 
other examples of custom installation commands, see the next section.

Note that any string value that contains a space must be delimited with the characters /" before 
and after the string value, as in the following example:

TVCMAFOLDER=/"C:\Program Files\CMA/"

�
���-�
������������������������*�-����

The following examples demonstrate different unattended installations. See “Workstation Setup 
command parameters” on page D-3 for details on the command parameters you can use.

The following command installs ViewPoint in the default location:

setup.exe /s /v"/qn CUSTOM_INSTALL=1  INSTALLLEVEL=200  
ADDLOCAL=Client"

The following command installs all of the workstation applications in the default location:

setup.exe /s /v"/qn CUSTOM_INSTALL=1  INSTALLLEVEL=200 
ADDLOCAL=ALL"

The following command does the following:

• Installs the single-line TAPI Service Provider in the default location.

• Installs the Contact Manager Assistant in the specified location.

• Configures the single-line TAPI Service Provider.

• Launches the Contact Manager Assistant when the installation completes, if a 
restart is not required.

setup.exe /s /v"/qn CUSTOM_INSTALL=1  INSTALLLEVEL=200 
ADDLOCAL=TSP,CMA TVSERVER=TeleVantage TVSTATION=1 
TVUSER=Operator TVPASSWORD=0 TVTSPAPPHANGUP=1 TVTSPTRACE=1 
TVCMAFOLDER=/"C:\Program Files\CMA/" TVLAUNCHCMA=1 /l*v 
%TEMP%\wssetup.log"
/1�
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The following command uninstalls the 

When run on a Terminal Server PC, the following command installs all of the workstation 
applications in the default location:

setup.exe /s /v"/qn CUSTOM_INSTALL=1  INSTALLLEVEL=200 ADDLOCAL=ALL 
TERMINALSVRMODE=1" 

 ��)�����������
����--��������-�����

The following parameters can be specified in any order. Separate parameters with spaces..

Name Value Description

CUSTOM_INSTALL Integer Installation type: 
0 = (Default) Typical installation.
1 = Custom installation. 

INSTALLLEVEL 200 Required whenever you use the ADDLOCAL 
parameter (not required to REMOVE a workstation 
application.)

ADDLOCAL Client
CMA
TSP
ALL

Workstation application to install:

To install more than one application, separate each 
one with a comma (,), for example:
ADDLOCAL=Client,CMA

To install all of the workstation applications, specify 
ALL, for example:
ADDLOCAL=ALL

REMOVE Client
CMA
TSP
ALL

Workstation application to remove:

To remove more than one application, separate 
each one with a comma (,), for example:
REMOVE=Client,CMA

To remove all of the workstation applications, 
specify ALL, for example:
REMOVE=ALL

TVSERVER String Name of the Wave IP 2500, for example:
TVSERVER=WaveServer
/1�
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TVSTATION String Station ID of the phone that will be used by the 
person at this PC: 
TVSTATION=186

If you do not know the station ID, pick up the phone 
and dial *0. 

If there is not a Wave phone near this PC, enter a 
station ID of 0.
TVSTATION=0

SUPPRESS_MSGS Integer 0 = (Default) Workstation Setup displays message 
boxes on the PC where the applications are 
installed. Workstation Setup stops processing and 
waits until someone responds to each message 
box.

1 = Suppress display of message boxes. The 
messages are still written to the Workstation Setup 
Log (see “Performing a typical unattended 
installation” on page D-1.)

Use the following 4 parameters to specify the complete path to the location where a 
workstation application will be installed, for example:

TVCLIENTFOLDER=/"C:\Program Files\TV Client/"

If not specified, the application will be installed in the default location.

TVCLIENTFOLDER String Location where ViewPoint will be installed. 

TVTSPFOLDER String Location where the single-line TAPI Service 
Provider will be installed. 

TVCMAFOLDER String Location where the Contact Manager Assistant will 
be installed. 

Optionally, use the following 4 parameters if you are installing the single-line TAPI Service 
Provider (ADD_LOCAL=TSP or ADD_LOCAL=ALL.) If you do not provide this information during 
the unattended install, you must run the TAPI Configuration Wizard later to configure TAPI SP 
for the user at this PC. See “Configuring the TAPI Service Provider” on page 6-8 for more 
information

Name Value Description
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TVUSER String TAPI SP only. User name of the person assigned 
to the station ID in TVSTATION:
TVUSER=SRyan

Note: TVUSER must be the user assigned to the 
station ID in TVSTATION, else this parameter is 
ignored.

TVPASSWORD String TAPI SP only. User’s Wave password:

PASSWORD=17530

TVTSPAPPHANGUP Integer TAPI SP only. Specifies whether applications using 
TAPI SP can hang up calls.

0 = (Default) Applications using the TAPI SP cannot 
hang up calls. 
1 = Applications using the TAPI SP can hang up 
calls. 

Important: Some contact manager programs 
experience problems when 
TVTSPAPPHANGUP=1. For details, run the TAPI 
SP Configuration Wizard after installing TAPI SP, 
and read the Help for the second Wizard screen. Do 
set TVTSPAPPHANGUP=1 for users who use 
Microsoft Outlook as their contact manager.

TVTSPTRACE Integer TAPI SP only. Specifies whether TAPI SP writes 
debugging information to disk when placing calls. 
This information is useful when communicating with 
technical support. 

0 = (Default) TAPI SP does not create a trace file.
1 = TAPI SP creates a trace file.

Note: The trace file is located at the following 
location:

C:\Program Files\TeleVantage 
Client\Logs\Tvtsp.txt

Set the following parameter to 1 when installing workstation applications on a server PC 
running Windows Terminal Server or Citrix MetaFrame so that users do not have to re-enter 
logon information when they access the applications. 

Name Value Description
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You can determine if a unattended installation was successful by viewing the Workstation Setup 
Log. This file is created in the \Temp directory on the PC where Workstation Setup was run. 
When an installation is successful, an entry like this one appears near the end of the file:

MSI (c) (80:34): Product: workstation applications -- Installation operation completed 
successfully.

Note:  You can also examine the Windows Event Log on the PC to see if the installation 
completed successfully.

TERMINALSVRMODE Integer 1 = Individual user logon settings are preserved for 
users who access workstation applications via 
Terminal Services. 
0 = (Default) Mode used for non-Terminal Services 
installations. 

Use the following 3 parameters to launch a workstation application after the installation 
completes. 
Note: Each parameter takes effect only if the application was installed successfully and no 
restart is necessary. These parameters are not affected by the REBOOT parameter setting.

TVLAUNCHCLIENT Integer 0 = (Default) Do not start ViewPoint after the 
installation completes.
1 = Start ViewPoint after the installation completes.

TVLAUNCHCMA Integer 0 = (Default) Do not start the Contact Manager 
Assistant after the installation completes.
1 = Start the Contact Manager Assistant after the 
installation completes.

REBOOT String Force = (Default) Automatically restarts the PC 
where the workstation applications are installed 
after the installation completes.
ReallySuppress = Do not restart the PC after 
installation completes. If you specify 
REBOOT=ReallySuppress, the PC must be 
restarted later.

Name Value Description
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The information in this appendix applies to the following systems:

• Any PC where a Wave workstation application has been installed that is running 
Windows Vista, Windows XP SP2, or Windows Server 2003 SP1 or higher.

• The Wave IP 2500. All Wave IP 2500s ship with a version of Windows Server 2003 
installed. (Windows Vista and Windows XP are not supported on the Wave IP 2500.)    

:������+

After the Wave IP 2500 is installed and  Wave workstation applications are installed on users’ 
PCs, the firewall settings on those systems are automatically updated so that Wave can operate 
properly on most networks. These changes are made because Wave will not work properly with 
the default Windows Firewall settings for the versions of Windows listed above.

Without these modifications to the default Windows Firewall settings, Wave applications cannot 
communicate over a network. If necessary, you can tailor these modifications to match your 
unique network configuration and security requirements, as described later in this Appendix.
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The Windows Firewall is designed to protect Windows from unwanted network access, 
including potentially hostile viruses. Left unchanged, these security measures also prevent 
Wave workstation applications from receiving requests from the Wave IP 2500, for example a 
request to display a new call in the ViewPoint Call Monitor. 

To enable necessary communication between Wave components, Wave adds several entries to 
the Firewall Exceptions List on all Wave systems running these versions of Windows. Each 
Wave workstation PC is updated as soon as a Wave application on it runs for the first time after 
installation or upgrade. 
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For a complete list of the Windows Firewall exceptions added by Wave and their associated 
default values, see “Windows Firewall exceptions added for Wave” on page E-3.

You must change the default firewall security settings using the Global Administrator 
Management Console according to the instructions in “Adjusting Windows Firewall 
exceptions” on page E-2.

If you do not make these changes, Wave workstation applications such as ViewPoint may not 
operate properly, for example calls will not appear in the Call Monitor.
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Perform the following procedure on your Wave IP 2500. 

1. In the Global Administrator Management Console, click User/Workgroup Management, 
and then choose Tools > System Settings. 

2. Select the Security \ Workstation Firewall tab, and then click Custom List.

The settings on this tab determine which IP addresses will be allowed to send network 
requests to the Wave workstation PCs. You only need to specify the VAM’s IP address on 
your Wave IP 2500, which you can do in several ways.

• If the VAM has a fixed IP address, click Server IP Address to automatically enter it. 

• If you have multiple Wave IP 2500s, enter the VAM’s IP address for each one, so 
that any Wave workstation PC can connect to any Wave IP 2500. Separate each IP 
address with a comma and no space.

Important:  If a VAM’s IP address ever changes you must update this setting in order 
for the Wave workstation applications to continue to be able to connect.

3. Click OK to close the System Settings dialog box.

Now, when any Wave workstation application starts, it reads the Security \ Workstation Firewall 
settings you set above, and modifies the workstation PC’s Windows Firewall Exception List to 
match those settings. For example, if you entered 192.168.114.20 in the Custom List (the 
VAM’s fixed IP address), then as soon as ViewPoint is run on any PC, that PC's Windows 
Firewall is opened to DCOM traffic from 192.168.114.20 so it can receive events from the Wave 
IP 2500.
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The changes you made according to the steps in the previous section will be picked up by 
workstation PCs the next time that each application starts and connects to the Wave IP 2500.

If you make changes to the Security \ Workstation Firewall tab while one or more Wave 
workstation applications are in an active session, the new settings will not be applied until the 
applications are restarted.

• Restarting the Wave IP 2500 forces all workstation applications except the TAPI Service 
Provider to restart. 

• To restart the TAPI Service Provider, restart the PC where that application is running.

 ����+��.���+�����*������������������� ���

The following Windows Firewall exceptions are added to Wave workstation PCs using the 
settings you specified in the Security \ Workstation Firewall tabs, according to the instructions 
in the previous section. All of these exceptions are required to run Wave across a network.

• DCOM Resolver: Port TCP135.

• Wave ViewPoint: Vertical.Wave.ViewPoint.exe.

• Wave Contact Center Reporter: TVReporter.exe.

• Wave Voicemail Archive Browser: TVRecordingBrowser.exe.
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This chapter describes how to upgrade the Redboot boot loader for the Integrated Services Card 
(ISC1). 

Important:  You do not need to perform the steps in this chapter if you are installing 
Wave ISM on a new Wave IP 2500 for the first time. The latest released version of Redboot 
was pre-installed at the time your Wave IP 2500 was shipped.

Perform these steps if the following apply to you:

• You upgraded an existing Wave IP 2500, and the Wave Release Notes indicate that a 
Redboot upgrade is required.

• At a later time, your Vertical representative notifies you that a new Redboot upgrade is 
available via a HotFix.

Important:  Before upgrading Redboot according to the instructions in this appendix, be sure 
that you have successfully installed the upgrade or HotFix. See the upgrade or HotFix Release 
Notes for more information.

�������3�
������

Verify the following before you begin:

• You know the IP address of the Vertical Application Module (VAM) on the Wave IP 
2500, and the VAM’s login account information.

• You can connect to the VAM over your LAN or via a point-to-point Ethernet connection 
from the Wave administrator PC or other remote PC.
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1. Launch a Remote Desktop Connection to the VAM from your remote PC using the 
VAM’s IP address. 

2. Start the PuTTY utility. To do so, from the Start menu choose Programs > PuTTY.

3. In the PuTTY Configuration dialog box, configure the PuTTY utility to communicate 
with the ISC1. To do so, enter the following information:

• Host Name (or IP address): ISC1’s IP address

• Port: 22

4. Click Open to launch a PuTTY session to the ISC1.

5. Log on using the following information:

• Username: root

• Password: Vertical4VoIP!
.1�
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6. The first time you connect with PuTTY, click Yes in the Putty Security Alert dialog box 
to continue.

7. The PuTTY session provides a Linux “bash” prompt session. Type the following 
command at the # prompt to flash the new Redboot:

update_redboot

Enter the VAM’s IP address when you are prompted to do so. Flashing of Redboot will 
take a few seconds. 

You will see a series of messages while flashing is in progress. Flashing is complete when 
the Writing data” and “Verifying data” messages are displayed:
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8. Type the following command at the # prompt to view the version of Redboot now 
installed:

rsc4versions

Note:  Use this command if your Vertical technical support representative ever asks you 
to verify the Redboot version installed on your Wave IP 2500.

The new Redboot will take effect the next time that the Wave IP 2500 is restarted—you do not 
need to restart the Wave IP 2500 immediately.
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NOTICE:  Please carefully read this End User Software License Agreement (this “EULA”) concerning your use of certain software that is
owned or is provided under license by Vertical Communications, Inc., and was provided to you by Vertical Communications, Inc., or a
subsidiary, affiliate or authorized dealer, distributor or other authorized sublicensor (hereafter, collectively, Vertical Communications, Inc. and
any such subsidiary, affiliate or authorized third party from which you obtained such software shall be referred to as “Vertical”).  The software
was pre-installed with the “System” (as defined below) that you acquired or was subsequently provided by downloading from Vertical’s
website or by means of a disk installed by Vertical or by you.  The software is provided to you under license from Vertical, and is not sold.
As further described herein below, Vertical expressly retains and reserves for and unto itself, all rights of title, ownership, copyright, license
and/or all other applicable rights not expressly granted hereby.

SYSTEM.  You have acquired a telecommunications system (“System”) from Vertical that includes software.  The software may include, in
whole or in part, software licensed by Vertical from an affiliate of Microsoft Corporation (“MS”) and/or other sources.  All installed software
products (“Software”), as well as associated media, printed materials, and online or electronic documentation (hereafter, collectively, the
“Documentation,”), whether of Vertical, MS or other origin, are protected by domestic and international intellectual property laws and treaties,
are intended only for use in connection with the System in accordance with the terms of this EULA.  Any other use of the Software or the
Documentation is strictly prohibited.  To the extent the Software is comprised of products of Vertical origin, Vertical and its suppliers own
the title, copyright and other intellectual property rights in the Software.  To the extent the Software is comprised of products of MS origin,
MS and its suppliers (including Microsoft Corporation) own the title, copyright and other intellectual property rights in the Software.  To the
extent the Software is comprised of products of other origin, such other party and its suppliers own the title, copyright and other intellectual
property rights in the Software.

By using the Software, you accept these terms.  If you do not accept them, do not use the Software.  Instead, contact Vertical Communications,
Inc. to determine its return policy for a refund or credit.

As described below, using some features also operates as your consent to the transmission of certain standard computer information for
Internet-based services.

If you comply with these license terms, you have the rights below.

1. USE RIGHTS.

- Software.  Software provides functions or services on this System.  You may access, boot from, display and run the primary
operating copy of the Software only on this System.  Your may use the secondary boot and/or recovery copies of the Software
installed on or distributed with this System (if any) as described below in these license terms.  You may reinstall the Software on this
System.  You may not use the Software, or its components for use on another System or server.

- Vertical Wave System Editions.  Vertical Wave System Editions allow Users (devices and clients) access to the Software up to
following edition user maximums:

• Wave Standard Edition – allows for a maximum of 50 users.
• Wave Professional Edition – allows for a maximum of 200 users.
• Wave Enterprise Edition – allows for a maximum of 350 users.

A User is defined as any physical endpoint device (hard phone, soft phone, wireless phone or fax) with an extension of DID
number that accesses or uses the Software.

- Device Software.  Device software allows a device (other than this System) to access or use the Software.  A device may be a digital
phone, analog phone, wireless phone, or facsimile machine.  You may install and use the device software on any number of devices.

- Client Software.  Client software allows a client (other than this System) to access or use the Software.  A client may be a server,
personal computer or hand held PDA.  You may install and use the client software on any number of clients.

- Processor Rights.  You may use the Software with not more than 4 processors at any one time.
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2. ADDITIONAL LICENSING REQUIREMENTS AND/OR USE RIGHTS.

a. Specific Use.  Vertical Communications, Inc. designed this System for a specific use.  You may only use the Software for that use.

You may not use the Software to support additional software programs or functions, other than utilities or similar software used solely for
administration, performance enhancement and/or preventative maintenance of this System.

b. Software Use Limits.  You are not licensed to use any of the following functions of the Software, except as described below:

• Authentication Service functions (i.e., authentication services, including use of the Software as a domain controller or any other
use of DCPromo.exe)

• IntelliMirror Services (i.e., the IntelliMirror management technologies of the Software)

• Network Infrastructure Services.  These are functions of the Software necessary to support a server network infrastructure. You are
licensed to use these functions only for:

(A) Dynamic Host Configuration Protocol services for IP address assignment for functionality provided by the System; and 

(B) Domain Name System (DNS) service used for name resolution for functionality provided by the System, but only for a
single domain name acting in primary mode (i.e., no secondary DNS for replication) and in stand alone mode (i.e., not integrated
with Active Directory domain controller).  You may use Routing and Remote Access Service (RRAS), but only those functions
necessary for routing and remote access for management and configuration.  The VPN gateway shall not be used to access other
server resources or allow remote users to gain network access.  You may use Windows Internet Name Service (WINS) but only to
support the functionality provided by the System.

• Printing Services.  These include print spoolers, drivers, and related files in the Software that enable operation of a printer.  You
are licensed to use these services only to generate and print reports concerning services provided by this System.

• Terminal Services (i.e., using the terminal services feature of the Software or using other software used with the Software to provide
similar services).  Authorized system administrators may access and use up to 2 connections solely for the purpose of
administration (including remote administration) of the Software running on this System.

• Volume Shadow Copy Service (i.e., the feature in the Licensed Product which enables point-in-time copying of files).

• Limits on Functions Supported by the Software.  Vertical Communications, Inc. licenses you to use the Software to support only the
base functions as provided and installed on this System.  You are not licensed to use the Software to run or support:

(i) directory services (such as Microsoft Active Directory), 

(ii) enterprise database software (such as Microsoft SQL Server), except non-enterprise engines used to support the specific use for
which Vertical Communications, Inc. designed this server, such as Microsoft SQL Server Desktop Engine and Microsoft SQL
Server 2005 Express Edition.  The server software also may run or support enterprise database engines (including Microsoft SQL
Server) that are integrated in, and used only to support, the Software as part of the specific use for which Vertical
Communications, Inc. designed this System,

(iii) enterprise resource planning software,

(iv) messaging or enterprise mail (except POP3 mail and/or a platform enabling a voice messaging application),

(v) collaboration software (such as Microsoft Exchange),

(vi) web-based time management applications that address appointment, meeting and other calendar items,

(vii) Microsoft Exchange, and/or

(viii) any office automation or personal computing functions (such as word processing, spreadsheets, network browsing or personal
finance), regardless of whether installed by Vertical Communications, Inc., you or another person.

• No CALs Required.  Devices that access or use functions of Software licensed under these license terms do not require a client access
license (CAL).  Obtaining a CAL for any Microsoft product does not grant you rights to use functions of the Software not licensed
under this EULA.
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3. SCOPE OF LICENSE.  The Software is licensed, not sold.  This agreement only gives you some rights to use the Software.  Vertical
Communications, Inc. and Microsoft reserve all other rights.  Unless applicable law gives you more rights despite this limitation, you
may use the Software only as expressly permitted in this agreement.  In doing so, you must comply with any technical limitations in the
Software that allow you to use it only in certain ways.  For more information, see the Software documentation or contact Vertical
Communications, Inc..  Except and only to the extent permitted by applicable law despite these limitations, you may not:

• work around any technical limitations in the Software;

• reverse engineer, decompile or disassemble the Software;

• make more copies of the Software than specified in this agreement;

• publish the Software for others to copy;

• rent, lease or lend the Software; or

• use the Software for commercial software hosting services.

Except as expressly provided in this agreement, rights to access the Software on this System do not give you any right to implement
Vertical Communications, Inc. or Microsoft patents or other Vertical Communications, Inc. or Microsoft intellectual property in software
or devices that access this System.

You may use remote access technologies in the Software such as Remote Desktop to access the Software remotely from another device.
You are responsible for obtaining any licenses required for use of these protocols to access other software.

• COMPONENT DATA STORAGE. The Software may contain components that use Microsoft SQL Server Desktop Engine
(“MSDE”).  Only those software components may use MSDE.

• INTERNET-BASED SERVICES.  Microsoft provides Internet-based services with the Software.  Microsoft may change or
cancel them at any time.

a. Consent for Internet-Based Services.  The Software features described below connect to Microsoft computer systems over
the Internet.  In some cases, you will not receive a separate notice when they connect.  You may switch off these features or not
use them.  For more information about these features, visit

     http://www.microsoft.com/windowsxp/downloads/updates/sp2/docs/privacy.mspx.

By using these features, you consent to the transmission of this information.  Microsoft does not use the information to identify
or contact you.

b. Computer Information.  The following features use Internet protocols, which send to the appropriate systems computer
information, such as your Internet protocol address, the type of operating system, browser and name and version of the Software
you are using, and the language code of the device where you installed the Software.  Microsoft uses this information to make the
Internet-based services available to you. 

• Digital Certificates.  The Software uses digital certificates.  These digital certificates confirm the identity of Internet
users sending X.509 standard encrypted information.  The Software retrieves certificates and updates certificate
revocation lists.  These security features operate only when you use the Internet.

• Auto Root Update.  The Auto Root Update feature updates the list of trusted certificate authorities.  You can switch off
the Auto Root Update feature.

• Windows Media Digital Rights Management.  Content owners use Windows Media digital rights management
technology (WMDRM) to protect their intellectual property, including copyrights.  This Software and third party
software use WMDRM to play and copy WMDRM-protected content.  If the Software fails to protect the content,
content owners may ask Microsoft to revoke the Software’s ability to use WMDRM to play or copy protected content.
Revocation does not affect other content.  When you download licenses for protected content, you agree that Microsoft
may include a revocation list with the licenses.  Content owners may require you to upgrade WMDRM to access their
content.  Microsoft software that includes WMDRM will ask for your consent prior to the upgrade.  If you decline an
upgrade, you will not be able to access content that requires the upgrade.  You may switch off WMDRM features that
access the Internet.  When these features are off, you can still play content for which you have a valid license.

c. Misuse of Internet-based Services.  You may not use these services in any way that could harm them or impair anyone else’s
use of them.  You may not use the services to try to gain unauthorized access to any service, data, account or network by any
means.
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• BENCHMARK TESTING.  The Software may contain the Microsoft .NET Framework.  You may conduct internal benchmark testing
of the .NET Framework component of the Software (".NET Component").  You may disclose the results of any benchmark test of the
.NET Component, if you comply with the following terms:

(1) you must disclose all the information necessary for replication of the tests;

(2) you must disclose the date(s) when you did the benchmark tests and version information for all Microsoft software products tested; 

(3) your benchmark testing was performed in accordance with the product documentation and/or Microsoft's support Web sites, and uses
the latest updates, patches, and fixes available for the .NET Component and the relevant Microsoft operating system;

(4) it is sufficient if you make the disclosures at a publicly available location such as a Web site, so long as a public disclosure of the
results of your benchmark test expressly identifies the public site containing all required disclosures; and 

(5) nothing in this provision shall be deemed to waive any other right that you may have to conduct benchmark testing.

The above terms shall not apply to your disclosure of any customized benchmark test of the .NET Component, if a prospective customer
makes such disclosure under confidentiality in conjunction with a bid request.  If you disclose such benchmark test results, Microsoft
shall have the right to disclose the results of benchmark tests it conducts of your products that compete with the .NET Component,
provided it complies with the same conditions above.

• NOTICES ABOUT THE MPEG-4 VISUAL STANDARD.  The Software may include MPEG-4 visual decoding technology.  This
technology is a format for data compression of video information.  MPEG LA, L.L.C. requires this notice:

USE OF THIS PRODUCT IN ANY MANNER THAT COMPLIES WITH THE MPEG-4 VISUAL STANDARD IS
PROHIBITED, EXCEPT FOR USE DIRECTLY RELATED TO (A) DATA OR INFORMATION (i) GENERATED BY AND
OBTAINED WITHOUT CHARGE FROM A CONSUMER NOT THEREBY ENGAGED IN A BUSINESS ENTERPRISE,
AND (ii) FOR PERSONAL USE ONLY; AND (B) OTHER USES SPECIFICALLY AND SEPARATELY LICENSED BY
MPEG LA, L.L.C.

If you have questions about the MPEG-4 visual standard, please contact MPEG LA, L.L.C., 6312 S Fiddlers Green Circle, Suite 400E
Greenwood Village, Colorado 80111; www.mpegla.com.

• SECONDARY BOOT AND RECOVERY COPIES OF THE SOFTWARE.

Secondary Boot Copy.  If a secondary boot copy of the Software is installed on the System, you may access, boot from, display
and run it solely in the event of a failure, malfunction, or corruption of the primary operating copy of the Software, and only until
the primary operating copy has been repaired or reinstalled.  You are not licensed to boot from and use both the primary operating
copy and the secondary boot copy of the Software at the same time.

Recovery Copy.  You may use recovery copy solely to repair or reinstall the Software on the System.

• LEASED HARDWARE.  If you lease the System from Vertical Communications, Inc., the following additional terms shall apply:
(i) you may not transfer the Software to another user as part of the transfer of the System, whether or not a permanent transfer of
the Software with the System is otherwise allowed in these license terms; (ii) your rights to any Software upgrades shall be
determined by the lease you signed for the System; and (iii) you may not use the Software after your lease terminates, unless you
purchase the System from Vertical Communications, Inc..

• NO RENTAL.  You may not rent, lease, lend, or provide commercial hosting services with the Software.

4. PRODUCT SUPPORT.  Contact Vertical Communications, Inc. for support options.  Refer to the support number provided with the
System.

Vertical Communications, Inc. will provide support services only for the most current and immediately preceding release of the
Software. Vertical Communications, Inc. shall have no responsibility under this EULA to fix any errors arising out of or related to the
following causes: (a) modification or combination of the Software (in whole or in part), including, but not limited to, custom install
scripts; (b) use of the Software in an environment other than a supported environment; (c) use of Beta Software; or (d) accident; unusual
physical, electrical or electromagnetic stress; neglect; misuse; failure or fluctuation of electric power, air conditioning or humidity
control; failure of media not furnished by Vertical Communications, Inc.; excessive heating; fire and smoke damage; operation of the
Software with other media and hardware, software or telecommunication interfaces not meeting or not maintained in accordance with
the manufacturer's specifications; or causes other than ordinary use.

5. BACKUP COPY.  You may make one backup copy of the Software.  You may use it only to reinstall the Software on the device.
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6. PROOF OF LICENSE.  If you acquired the Software on the System, or on a disc or other media, a genuine Certificate of Authenticity
label with a genuine copy of the Software identifies licensed Software.  To be valid, this label must be affixed to the System, or included
on or in Vertical Communications, Inc.’s Software packaging.  If you receive the label separately, it is not valid.  You should keep the
label on the System or packaging to prove that you are licensed to use the Software.  To identify genuine Microsoft software, see
http://www.howtotell.com.

7. TRANSFER TO A THIRD PARTY.  You may transfer the Software only with the System, the Certificate of Authenticity label, and
these license terms directly to a third party.  Before the transfer, that party must agree that these license terms apply to the transfer and
use of the Software.  You may not retain any copies of the Software including the backup copy.

8. NOT FAULT TOLERANT.  The Microsoft software is not fault tolerant.  Vertical Communications, Inc. installed the Software on the
System and is responsible for how it operates on the device.

9. RESTRICTED USE. The Software is not designed or intended for use or resale in hazardous environments requiring fail-safe
performance, such as in the operation of nuclear facilities, aircraft navigation or communication systems, air traffic control or other
devices or systems in which a malfunction of the Software would result in foreseeable risk of injury or death to the operator of the
device or system, or to others.

10. NO WARRANTIES FOR THE SOFTWARE. The Software is provided “as is”.  You bear all risks of using it.  Vertical
Communications, Inc. and Microsoft give no express warranties, guarantees or conditions.  Any warranties you receive regarding the
System or the Software do not originate from, and are not binding on, Vertical Communications, Inc., Microsoft or its affiliates.  When
allowed by your local laws, Vertical Communications, Inc. and Microsoft exclude implied warranties of merchantability, fitness for a
particular purpose and non-infringement.

11. LIABILITY LIMITATIONS.  You can recover from Vertical Communications, Inc. or Microsoft and its affiliates only direct damages
up to two hundred fifty U.S. Dollars (U.S. $250.00), or equivalent in local currency. You cannot recover any other damages, including
consequential, lost profits, special, indirect or incidental damages.

This limitation applies to:

• anything related to the Software, services, content (including code) on third party internet sites, or third party programs, and

• claims for breach of contract, breach of warranty, guarantee or condition, strict liability, negligence, or other tort to the extent
permitted by applicable law.

It also applies even if Vertical Communications, Inc. or Microsoft should have been aware of the possibility of the damages.  The above
limitation may not apply to you because your country may not allow the exclusion or limitation of incidental, consequential or other
damages.

12. EXPORT RESTRICTIONS. The Software is subject to United States export laws and regulations. You must comply with all domestic
and international export laws and regulations that apply to the Software. These laws include restrictions on destinations, end users and
end use.

ACTIVATION OF SOFTWARE.  The Software must be registered and activated with Vertical Communications, Inc. within thirty (30) days
of installation.  Failure to activate Software within the stated timeframe will result in the Software being inoperable until it is properly
registered and activated with Vertical Communications, Inc.

MANIFEST AND LICENSE INFORMATION.  In some cases, Vertical Communications, Inc. may require that you provide certain
information, including System manifest, Software licenses and System configuration during the registration process or support activities in
order to enable the Software to work properly.  In all such cases, you will be advised in advance of any such requirement and will be given the
opportunity to terminate the process prior to transmittal of any such information.

REMOTE ACCESS.  Vertical Communications, Inc. reserves the right to remotely access the System and Software in order to provide
technical support and for Software repair purposes.  In all such cases, you will be advised in advance of any such requirement and will be given
the opportunity to terminate the process prior to any such remote access.

SOFTWARE UPDATES.  All updates to the Software will come directly from Vertical Communications, Inc.  Any software updates from
other sources, including Microsoft that result in the Software being inoperable will not be supported by Vertical Communications, Inc..
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LIMITED MEDIA WARRANTY.  Vertical Communications, Inc. warrants that any media on which the Software is recorded will be free
from defects in materials and workmanship under normal use for a period of 90 days from the date the Software is shipped to reseller. If a
defect in any such media should occur during this 90-day period, the media may be returned to Vertical and Vertical will replace the media
without charge. Vertical shall have no responsibility to replace media if the failure of the media results from accident, abuse or misapplication
of the media.

INDEMNIFICATION.  Licensee agrees to indemnify, defend, and hold harmless Vertical Communications, Inc. from any suit, demand,
cause of action or other claim of whatever nature arising out of the breach of any term of this EULA by Licensee, Licensee’s agents or
employees that arise or result from the use or distribution of the Software or Documentation.

GOVERNMENT LICENSEES.  This provision applies to all Software and Documentation acquired directly or indirectly by or on behalf of
the United States Government. The Software and Documentation are commercial products, licensed on the open market at market prices, and
were developed entirely at private expense and without the use of any U.S. Government funds. The license to the U.S. Government is granted
only with restricted rights and use, and duplication or disclosure by the U.S. Government is subject to the restrictions set forth in subparagraph
(c)(1) of the Commercial Computer Software Restricted Rights clause of FAR 52.227-19 or subparagraph (c)(1)(ii) of the Rights in Technical
Data and Computer Software clause of DFARS 252.227-7013 or their successors, whichever is applicable.

TERM AND TERMINATION.  Without prejudice to any other rights, Vertical Communications, Inc. may terminate this license if you fail
to comply with the licensing terms. In such event, you must destroy all copies of the Software and all of its component parts.  This License is
effective until terminated; however, all of the restrictions with respect to Vertical’s copyright in the Software and Documentation will cease
being effective at the date of expiration of the applicable Vertical copyright; those restrictions relating to use and disclosure of Vertical’s
confidential information shall continue in effect. Licensee may terminate the License at any time.  Upon termination for any reason, Licensee
will immediately destroy or return to Vertical the Software, Documentation and all copies of each.  Those provisions of this EULA that, by
their nature, are intended to survive the termination of this EULA shall so survive.  Without limiting the generality of the foregoing, the
following sections shall survive any termination: “Restrictions on Use; Reservation of Rights”, “Export Restriction”, “No Warranties for the
Software”, “Limitation of Liability”, “Trademarks”, “Indemnification” and “General.” 

GENERAL.  If any provision of this EULA shall be held by a court of competent jurisdiction to be illegal, invalid or unenforceable, that
provision shall be limited or eliminated to the minimum extent necessary so that this EULA shall otherwise remain in full force and effect and
enforceable.  This EULA will be governed by the laws of the State of Florida without respect to any conflict of laws principles. Neither the
License nor this EULA is assignable or transferable by Licensee without Vertical’s prior written consent, and any attempt to do so shall be
void.  Vertical may assign its rights and obligations under this EULA, in whole or in part, without Licensee’s consent.  Any notice, report,
approval or consent required or permitted hereunder shall be in writing. No failure to exercise, and no delay in exercising, on the part of either
party hereto, any privilege, any power or any rights hereunder will operate as a waiver thereof, nor will any single or partial exercise of any
power hereunder preclude further exercise of any other right hereunder. The parties hereto agree that a material breach of this EULA by
Licensee would cause irreparable injury to Vertical for which monetary damages would not be an adequate remedy and that Vertical shall be
entitled to equitable relief in addition to any remedies it may have hereunder or at law.

Should Licensee have any questions concerning this EULA, contact Vertical Communications, Inc., 106 Cattlemen Road, Sarasota, Florida
34232.

LICENSEE ACKNOWLEDGES THAT LICENSEE HAS READ THIS EULA, UNDERSTANDS IT, AND AGREES TO BE BOUND BY
ITS TERMS AND CONDITIONS. LICENSEE FURTHER AGREES THAT THIS EULA IS THE ENTIRE AND EXCLUSIVE
AGREEMENT BETWEEN VERTICAL AND LICENSEE, WHICH SUPERSEDES ALL PRIOR ORAL AND WRITTEN AGREEMENTS
AND COMMUNICATIONS BETWEEN THE PARTIES PERTAINING TO THE SUBJECT MATTER OF THIS EULA. NO DIFFERENT
OR ADDITIONAL TERMS WILL BE ENFORCEABLE AGAINST VERTICAL UNLESS VERTICAL GIVES ITS EXPRESS WRITTEN
CONSENT, INCLUDING AN EXPRESS WAIVER OF THE TERMS OF THIS EULA.
21(
For Review Only - Draft Document 09/07/07

COMPANY CONFIDENTIAL - DO NOT Distribute



 Wave IP 2500 Installation Guide
"
����&*��
�������=���
��������

Refer to http://www.chiark.greenend.org.uk/~sgtatham/putty/licence.html.

The PuTTY executables and source code are distributed under the MIT licence, which is similar in effect to the BSD licence. (This licence is
Open Source certified and complies with the Debian Free Software Guidelines.) 

The precise licence text, as given in the About box and in the file LICENCE in the source distribution, is as follows: 

PuTTY is copyright 1997-2007 Simon Tatham. 

Portions copyright Robert de Bath, Joris van Rantwijk, Delian Delchev, Andreas Schultz, Jeroen Massar, Wez Furlong, Nicolas Barry,
Justin Bradford, Ben Harris, Malcolm Smith, Ahmad Khalifa, Markus Kuhn, and CORE SDI S.A. 

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the Software is furnished to do so, subject to
the following conditions: 

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Software. 

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL SIMON TATHAM BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN
ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR
THE USE OR OTHER DEALINGS IN THE SOFTWARE. 

In particular, anybody (even companies) can use PuTTY without restriction (even for commercial purposes) and owe nothing to me or anybody
else. Also, apart from having to maintain the copyright notice and the licence text in derivative products, anybody (even companies) can adapt
the PuTTY source code into their own programs and products (even commercial products) and owe nothing to me or anybody else. And, of
course, there is no warranty and if PuTTY causes you damage you’re on your own, so don’t use it if you’re unhappy with that. 

In particular, note that the MIT licence is compatible with the GNU GPL. So if you want to incorporate PuTTY or pieces of PuTTY into a
GPL program, there’s no problem with that. 

 ����"

WinSCP is under the GPL. Source code for WinSCP can be downloaded from:

    http://winscp.net/download/winscp382source.zip
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