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Net2 0 0 0 E BKD USER License Agreement

1. Preliminary Statements and Definitions

1.1 This nonexclusive end user product license agreement is a legal agreement
between the customer (the END USER) and Digital Voice Systems, Inc.
(DVSI) covering the terms and conditions under which DVSI's proprietary
content (that may consist of and is not limited to software, hardware,
documentation and other material) is licensed to the END USER as part of this
PRODUCT.

a,

The PRODUCT shall mean the Hardware, Software, Documentation and other
materials that were provided by DVSI, either directly or indirectly through
distributors or agents, to END USER as part of a sale, delivery or other
transaction.

b)

Hardware can be in the form of Integrated Circuits (such as Digital signal
Processors) Circuit boards and electronics enclosed in a chassis. D V S INéts
2000 E i¥aéxample of electronics enclosed in a chassis.

C

Software can be in form of computer code, firmware masked into an IC or
stored or embedded into ROM or RAM or Flash memory, or software stored
on any media (such as CD-ROM, floppy disk, hard drive, solid-state memory
or the Internet)

d

Documentation means written or electronic information, including user
manuals, technical documents, training materials, specifications or diagrams,
that pertain to or are delivered with the PRODUCT in any manner (including in
print, on CD-ROM, or on-line).

1.2 DVSI has developed a number of voice coding methods and algorithms (the
A Technowhageyho )i n c | AdvhecedDWI-BaddsExcitation
( A A MBBAMBE+E , and AMBE+2E voice coders. The Technology codes
speech at low bit rates and may include error correction, echo cancellation and
other auxiliary functions.

1.3 "DVSI Voice Compression Software" shall mean the voice coding Software
that implements or embodies the Technology and is embedded into or
otherwise provided with the PRODUCT.

1.4 "DVSI Voice Codec" shall mean the DVSI Voice Compression Software, any
PRODUCT Hardware into which the DVSI Voice Compression Software is
embedded or executed and any associated Documentation.

15DVSI represents that it owrhe PRODUGTa i
including patent rights, copyrights, trademarks and trade secrets. These rights
include one or more of the following US Patents #6,199,037; #6,912,495;
#7,634,399; #7,957,963; #7,970,606; #8,036,886; #8,200,497; #8,315,860
#8,359,197; #8,433,562; and #8,595,002 and under other US and foreign
patents and patents pending. AMBEA&, AMBE+E and

trademarks of Digital Voice Systems, Inc.

1.6 AEND USERO shall mean the person
Vocoder Product (software or hardware) was delivered or provided to as
specified in the purchase order or other documentation. In the event that the
END USER transfers his rights under this license to a third party as specified
in Section 3.0, then this third party shallbecomean AEND USERO.

1.7 DVSI reserves the right to make modifications and other changes to its
products and services at any time and to discontinue any product or service
without notice.

2. License Granted

2.1 Subject to the conditions herein and upon initial use of the DVSI Product,
DVSI hereby grants to END USER a non-exclusive, limited license to use the
DVSI Voice Compression Software and Technology within the PRODUCT.
No license is granted for any use of the DVSI Voice Compression Software or
Technology on any other device or Hardware or in any manner other than
within the original unmodified PRODUCT purchased from DVSI. No license is
granted to copy or modify the DVSI Voice Compression Software or the
PRODUCT either in whole or in part.

2.2 No license, right or interest in any trademark, trade name or service mark of
DVSiI is granted under this Agreement. END USER acknowledges that the
PRODUCT may contain trade secrets of DVSI, including but not limited to the
specific design, and associated interface information.

2.3 END USER shall not copy, extract, reverse engineer, disassemble, de-
compile or otherwise reduce the DVSI Voice Compression Software to human-
readable form. END USER shall not alter, duplicate, make copies of, create
derivative works from, distribute, disclose, provide or otherwise make available
to others, the DVSI Voice Compression Software and Technology and/or trade
secrets contained within the PRODUCT in any form to any third party without
the prior written consent of DVSI. The END USER shall implement reasonable
security measures to protect such trade secrets.

2.4 This is a license, not a transfer of title, to the DVSI Voice Compression
Software, Technology and Documentation, and DVSI retains ownership and
title to all copies.

3. Transfer of License

AMBH

n

g

3.1 The END USER shall have the right to transfer the rights under this
Agreement to a third party by either (i) providing the third party with a copy of
this Agreement or (ii) providing the third party with an agreement written by the
END USER ( hereinafter
Agreement is approved in writing by DVSI prior to transfer of the PRODUCT.
The END USER Agreement shall contain comparable provisions to those
contained herein for protecting the Proprietary Information from disclosure by
such third party. Third parties shall agree to accept all the terms and
conditions under either Agreement or the END USER Agreement.

4. Term and Termination

4.1 This Agreement is effective upon initial delivery of the PRODUCT and shall
remain in effect until terminated in accordance with this agreement.

4.2 This Agreement shall terminate automatically without notice from DVSI if END
USER fails to comply with any of the material terms and conditions herein.
END USER may terminate this Agreement at any time upon written notice to
DVSiI certifying that END USER has complied with the provisions of Section 3.

4.3 Upon termination of this Agreement for any reason, END USER shall: (i)
return the PRODUCT and documentation purchased or acquired, or in
Licenseeb6s possession, to DVSI; (ii)
Software or the Technology without a separate written license from DVSI; (iii)
discontinue all use of the PRODUCT;

have

All confidentiality obligations of Customer and all limitations of liability and
disclaimers and restrictions of warranty shall survive termination of this
Agreement. In addition, the provisions of the sections titled "U.S. Government
End User Purchasers" and "General Terms Applicable to the Limited Warranty
Statement and End User License" shall survive termination of this Agreement.

5. Payments

5.1 In consideration of the materials delivered as part of the Product, and in
consideration of the license granted by DVSI for the PRODUCT, and in
consideration of DVSI's performance of its obligations hereunder, the END
USER agrees to pay to DVSI the fees as specified in DVSI's invoice.
Payments of fees shall be received by DVSI prior to shipment of the
PRODUCT.

AProprietary Rightso in
6. Proprietary Notices
6.1 END USER shall maintain and not remove any copyright or proprietary notice
on or in the PRODUCT.
+2E are

6.2 Reproduction of non-proprietary information found in DVSI Users Manuals or
data sheets is permissible only if the END USER reproduces without
n d / oalteraian caadrincludastali copyright and eiferapraprietarenotioes, sl
associated warranties, conditions and limitations on all copies, in any form.

7. Proprietary Information

7.1 The parties agree that the PRODUCT shall be considered Proprietary
Information.

7.2 Except as otherwise provided in this Agreement, END USER shall not use,
disclose, make, or have made any copies of the Proprietary Information, in
whole or in part, without the prior written consent of DVSI.

8. Limited Warranty

8.1 DVSI warrants the PRODUCT to be free from defects in materials and
workmanship under normal use for a period of ninety (90) days from the date
of delivery. The date of delivery is set forth on the packaging material in which
the Product is shipped. This limited warranty extends only to the Customer
who is the original purchaser. If the PRODUCT is found to be defective and
the condition is reported to DVSI, within the warranty period, DVSI may, at its
option, repair, replace, or refund of the purchase price of the PRODUCT.
DVSI may require return of the PRODUCT as a condition to the remedy.

Restrictions. This warranty does not apply if the Product (a) has been altered,
(b) has not been installed, operated, repaired, or maintained in accordance
with instructions supplied by DVSI, (c) has been subjected to abnormal
physical or electrical stress, misuse, negligence, or accident;

8.2 Except as stated in Section 8.1, the PRODUCT is provided “as is" without
warranty of any kind. DVSI does not warrant, guarantee or make any
representations regarding the use, or the results of the use, of the PRODUCT
with respect to its correctness, accuracy, reliability, speech quality or
otherwise. The entire risk as to the results and performance of the PRODUCT
is assumed by the END USER. After expiration of the warranty period, END
USER, and not DVSI or its employees, assumes the entire cost of any
servicing, repair, replacement, or correction of the PRODUCT.

8.3 DVSI represents that, to the best of its knowledge, it has the right to enter into
this Agreement and to grant a license to use the PRODUCT to END USER.

(Subject to Change)
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8.4 Except as specifically set forth in this Section 8, DVSI makes no express or
implied warranties including, without limitation, the warranties of
merchantability or fitness for a particular purpose or arising from a course of
dealing, usage or trade practice, with respect to the PRODUCT. Some states
do not allow the exclusion of implied warranties, so the above exclusion may
not apply to END USER. No oral or written information or advice given by
DVSI or its employees shall create a warranty or in any way increase the
scope of this warranty and END USER may not rely on any such information
or advice. The limited warranties under this Section 8 give END USER
specific legal rights, and END USER may have other rights which vary from
state to state.

9. Limitation of Liability

The END USER agrees that the limitations of liability and disclaimers set forth
herein will apply regardless of whether the END USER has accepted the
product or service delivered by DVSI.

9.1 In no event shall DVSI be liable for any special, incidental, indirect or
consequential damages resulting from the use or performance of the
PRODUCT whether based on an action in contract, or for applications
assistance, or product support, or tort (including negligence) or otherwise
(including, without limitation, damages for loss of business revenue, profits,
business interruption, and loss of business information or lost or damaged
data), even if DVSI or any DVSI representative has been advised of the
possibility of such damages.

9.2 Because some states or jurisdictions do not allow the exclusion or limitation of
liability for consequential or incidental damages, the above limitations may not
apply to END USER.

9.3 DVSI's maximum liability for damages arising under this Agreement shall be
limited to 20% (twenty percent) of the fees paid by END USER for the
particular PRODUCT that gave rise to the claim or that is the subject matter of,
or is directly related to, the cause of action.

10. Taxes

10.1 All payments required under Section 4 or otherwise under this Agreement
are exclusive of taxes and END USER agrees to bear and be responsible for
the payment of all such taxes (except for taxes based upon DVSI's income)
including, but not limited to, all sales, use, rental receipt, personal property or
other taxes which may be levied or assessed in connection with this
Agreement.

11. Export

11.1 United States export laws and regulations prohibit the exportation of certain
products or technical data received from DVSI under this Agreement to certain
countries except under a special validated license. Some of the restricted
countries include: Libya, Cuba, North Korea, Iraq, Serbia, Taliban in
Afghanistan, Sudan, Burma, and Iran. The END USER hereby gives its
assurance to DVSI that it will not knowingly, unless prior authorization is
obtained from the appropriate U.S. export authority, export or re-export,
directly or indirectly to any of the restricted countries any products or technical
data received from DVSI under this Agreement in violation of said United
States Export Laws and Regulations. DVSI neither represents that a license is
not required nor that, if required, it will be issued by the U.S. Department of
Commerce. Licensee shall assume complete and sole responsibility for
obtaining any licenses required for export purposes.

12. Governing Law

12.1 This Agreement is made under and shall be governed by and construed in
accordance with the laws of the Commonwealth of Massachusetts, (USA),
except that body of law governing conflicts of law. If any provision of this
Agreement shall be held unenforceable by a court of competent jurisdiction,
that provision shall be enforced to the maximum extent permissible, and the
remaining provisions of this Agreement shall remain in full force and effect.
This Agreement has been written in the English language, and the parties
agree that the English version will govern.

(Subject to Change)
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1 Ne-2PO0OEOVoice ColUmetrbmdutti o l

TheNet2 000E Voice Codec Unit (VCU) incorporates Digital V
latest advancement in voice compression technology to bridge analog speech I/O to an Ethernet network. There are
various versions of the N& 0 0 OVEU that support a variety of vocoders used in voice compression digital

communication systems.

The basic operation and control of Ke0 0 OVEU is the same for all versions. This manual includes information
on all versionf the Net2 0 0 &VEU. Differences between versions are separated so that the user needs only to
refer to the sections that pertain to thecdfic Net2 00 0OE VCU purchased.

The Net2 0 0 O/EU contains several interfaces for flexibility in speech input@ugut including Ethernet and
RS-422 as a channel data interfaces. TheZN6t0 OVEU speech I/O can operate in full duplex for real time
communication or in half duplex mode voice recording or other storage applications. The speech I/O is easily
manageadvith the Net2 0 0 OVEU built-in web server control.

1.1 Features

R Reaktime, full-duplex communications via the Ethernet interface to anothe2 Nle0 &VEU unit.

3 A built-in web server for easy selection and control of the audio I/O

R The Net2 0 0 OVEC U & s23RsSrial port can be used as a console terminal to allosel@bsystem
setup.

R The Net2 0 0 OVEU can handle information from a DHCP server when available on a Local Area
Network (LAN).

3 Encode/Decode files across a LAN to and from a PC

3 The embedded useterface allows the operation software to be field upgradeable.

3 Both voice and channel data can be transmitted over the Ethernet interface at the same time.

1.2 Interfaces

To meet a wide variety of communication system requirements th2 Re® 0/EU contins three interfaces for

speech input and output and two for channel data. Th@Ned &VECUds anal og i ntweed aces i nc
handset and a®ire for input and output of uncompressed speech. Control of these interfaces are easily managed

with the Net2 0 0 &VEC U 6 s -inbweh server.

The Net2 0 0 OVEU provides a RS122 interface and 10BasEthernet interface as a channel connection. The
RS-422 allows two NeR 0 0 VEUs to be connected together. By providing both an asynchronous or synchronou
connecting the Ne2 0 0 OVEU offers the flexibility of connecting to some other-B& device. Using the

10Base Ethernet interface the N&t 0 0 &VEU can also be connected directly to a Local Area Network (LAN).

This configuration can be used to createaltime full duplex Voice Over Internet Protocol (VOIP) Ethernet based
vocoder communication system between two-Rlét 0 &VEUs. Alternatively, the Ne2 0 0 &VEU can

Loopback the VOIP information back to itself for voice monitoring and evaluatiomcagiphs.

When two Ne2 0 0 &VEU communicate, each converts the input analog speech into digital speech samples,

encodes the speech using the selected vocoder mode and then sends the compressed bit stream out over Ethernet as
UDP packets or R822. Simuianeously, the compressed bit stream of UDP packets from the oth2rON6t0 E

VCU are read in from the selected interface and decoded back in to digital speech samples. The decoded samples
are converted back into analog speech via the H0@odec whose tput is sent to both the handset and-lienel

output connections.
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1.3 Net-2 0 0 BMEU modes of operation

The Net2 0 0 OVEU provides the user with two modes of operation VOIP Mode and File Mode. To provide full
duplex reatime communication, the N& 0 0 &VEU can channel the compressed bit stream through either the
RS422 or the Ethernet interfaces to another-Rét 0 VEU.

Alternatively, in File mode the N& 0 O Q/éLg can Encode/Decode files stored on a PC on the LAN foireakh
time testing and evaltian. The Net2 0 0 &/EU remains in an idle state until it gets a command to start and stop
processing (encoding and/or decoding) data that is being sent.

1.4 Control

When connected on a LABl any PC on the network can use a standard web browser to dbetidét2 0 0 0 E

VCU through the use of a PC web browser. The-frgamdly web pages buiinto the Net2 0 0 &VEUmake it

easy to select analog audio interfaces, select the vocoder mode and to estatiiisle r&dl-duplex communication
across the Etheet connection. In addition to the control, the web pages display information about network settings,
operating mode and system status. Since theNet0 0VEUuses Ethernet, its web page can even be accessed

over a wireless network through a wireless hotik or tablet PC.

The Net2 0 0 &VEUcan also be controlled via PC connected to the?BBinterface. Connecting to the 232
interface allows for both low level sap of the NET2 0 0 &VEU and for control using ASCII commands. Input
and output gain siigs for the voice codec can be also specified.

1.5 Protocol

TheNet2 00 WEU uses DVSI6s own UDP interface described in ¢
own application controls and user interfaces for an endless array of customizediapplica

Before usingtheNe2 0 0 &WEEU, read throughtsentiréetys user 6s manual i no i
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SECTION
2 Ne-20OEOVMCUnstallation z

The Net2 0 0 O/EU hosts a variety of inputs and outputs that provide flexibility in system

integration. The Ne2 0 0 &VEU is designedo be controlled through an Ethernet Interface

or an RS232 serial interface with the communication channel interface using t#@2RSerial port or the Ethernet
network. This manual assumes that the user has a working networked PC before2tt@ Ol€/EU is installed.

2.1 SetUp

Initial setup of the Ne2 0 0 OVEU is fast and straightforward. The Ethernet interface is equipped to handle IP
address information from a DHCP server making network installation routine. Alternatively, {&2R@rial port
can be used via telnet as a console terminal to allowldoe®l network setup.

2.2 Net-2 0 0 OVEU Connections

SeeVCU Specificationdor more detailed technical information about each of the connections.

Digital Voice Systems, Inc.

ONONONONBONOIO, ©)

Figure 1 Net -2 0 0 0&/CU Rear Panel

Rear Panel Connections \

Item No. | Name Connector Type

1 Serial Port DE9s

2 LAN RJ45

3 RS-422 Synchronous DB-15HD

4 RS-422 Asynchronous RJ45

5 2 Wire 110 RJ11

6 Analog Line In RCA Jack

7 Analog Line Out RCA Jack

8 Handset RJ11

9 AC Line In Power Cord Receptacle

Table 1 Rear Panel Connectors

In order to install the Ne2 0 0 &VEU connections must be made to a voice audio source and output, channel
communications and control. In TargetNV®de, the NeR 0 0 &VEU can be connected to another2¢0 0 © E
VCU located anywhere on the LAN. This configuration can support dineg) full-duplex channel over Ethernet
connection. This mode can be controlled via the {filveb page.

2.2.1 Connecting AC Power

The Net2 0 0 OVEU unit will automatically adjust to both European and US AC line voltage levels. There are no
user settings. Just plug in the AC power cord provided into the AC receptacle on the back of the Eigu(8te
Net2 0 0 &VEU Rear Panel item 9) and plug the other end into an AC power outlet.

(Subject to Change) Page3
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2.2.2 Voice Audio I/O Connections

2221 4-Wire

Connecting the Ne2 0 0 OVEU to analog audio components is fairly self explanatory. A typical connection
would be to connect theudio output of an audio component such as a Mic, a Digital Tape, player or even a PC
sound card output to the Analog Input jack of the-Rl€t 0 OVEU (audio cables not included). Next connect the
Analog Output jack of the N&t 0 0 OVEU to an amplifier or Adio In jack on a PC sound card.

2222 Handset

If the handset connection is to be used instead of-thigedinterface, connect the standard telephone handset that
was included with the unit to connect to the RJ11 handset connector. This handset hadsodooiu@ed) that is
about a foot long (when not stretched) to help reduce noise from being introduced into the voice signal.

2223 2-Wire

The Net2 0 0 0/EU can be connected to a standard North American POTS line througWits iterface. The

2-wire interface is designed to piakp the line and be ready to accept analog voice to be encoded and sent across the
designated channel. With the wait on ring feature the2N@t0 0VEU will automatically answer the line when it
receives a call instead of having teep the line open all the time.

2.2.3 Channel Communication

2231 Ethernet

The Net2 0 0 0VEU implements this channel data interface using a special protocol designed by DVSI. This UDP
streaming mode allows for futluplex communication to another N2t0 0 &/EU box in real time. To run in this

mode the operator selects the voice interfae@/{e, handset, or-RVire) and the Ethernet communications channel
interface. When running in VOIP Mode the VCU encodes a frame of speech from the specified voice interface and
implements a protocol to stream a packet containing a decode command and encoded data to the communications
channel interface. At the same time the VCU expects to receive packets from the communications channel interface
that contains a decode command andoded data. The VCU decodes and sends this continuous stream to both the
handset and lineut speech outputs.

In File Mode the Ne2 0 0 &/EU responds to incoming voice packets by encoding the voice data in them and
transmitting a channel data packethe sender, and to incoming channel data packets by decoding them and
transmitting synthesized voice data packets to the sender. Only one user can access the VCU at a time in File Mode.
Transmitting data packets to the VCU from more than one sourcpredllice undesired results.

2.2.3.2  Connecting the Ethernet Network

Make sure the Ethernet cable is connected to the Ethernet port in the back of t2eONET®VEU before applying
AC power. Note that if you are going to use a direct Ethernet connection frorR@ao the NET2 0 0 oVEU
you should use a crossover cable. If your NED 0 &VEU is connected to a hub, a straigitough Ethernet
cable should be used.

The VCU has a 10 Mbps Ethernet interface for network communication. It can operate on a 10@AMbpsen

connected to a 10/100 Ethernet hub or router. The default network configuration for the VCU assumes that a DHCP
server is available on the LAN to provide it with valid network address information. If a DHCP server is not
available on the LAN, st IP address information will need to be entered via the serial port in order to access the
VCU over the network.
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Figure 2 Connecting to an E th ernet Network

2233 RS-422

The Net2000 VCU also provides a R&2 interface as a comuications channel between two VCU units or some
other device. The R822 interface follows industry standards of differential I/O can be used as either a
Asynchronous or Synchronous connection depending on the communication requirements. -&hrsfaces

use the same packet protocols as the Ethernet interface as descéiletgriface Protocol

The Synchronous R&22 connection is available on the HIB connetor located on rear panel of the Ne®0 0 0 E
VCU and provides the data clock and 8 bit frames. For pinout detail see Settble56 RS-422 Synchronous
Serial Port Pin Outs

The Asynchronous R822 connection iswailable on the RJ45 connector located on rear panel of the e 0 E
VCU and provides the data only in a 8,none, 1 format. . For pinout detail see Seldiole®/ RS-422
AsyncronousSerial Port Pin Outs

Figure 3 Connect two Net -2000#H&/CUviaRS -422
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2234 Connectingto RS -232

The RS232 serial port located on the back of the-Ried 0 OVEU unit provides low level saip functions. The
interface itself consists of a simple command/resp@ClI text protocol. You can use a terminal or terminal
emulator on a personal computer to type commands at a keyboard as your user interface.

To connect the serial interface, to a Terminal or PC plug a stitfightigh modem cable (see pin out§able55
Serial Port Pin Oujdnto the serial port DBs connector and plug the other end into your terminal (or one of the
serial ports on your PC if you are using an emulator). Set the terminal as shbalnd@ Serial Port Terminal Set

up.

2.3 Rack Mount Installation

When a rack mount kit is purchased with the-Rled 0 OVEU the assembly is installed at the factory prior to
shipping. If the rack mount, needs to be removed there arefidirbead Philips screws on each side that secures
the rack mount plate to the N2t0 0 &VEU chassis as shown below. To avoid scratching the sides of the Net

2 0 0 OVEU when removing the rack plate push down on the front of the plate so that it slfpsnouinderneath

the unit. When rénstalling the rack mount slip it up from underneath and push it back to be flush with front face.
Use the same six screws to secure the rack mount back on the chassis.

Install (3) 6/32 Flat
head Philips screws
on both sides

Figure 4 Rack MountIns tallation

2.4 VCU Front Panel

Dnggztgl Voice Systems, Inc. N et = 2000 o

VoiceC U

Figure 5 Net -2 0 0 0 &/CU Front Panel

(Subject to Change) Pages
DVSI CONFIDENTIAL PROPRIETARY



Net2 0 0 0 E Us&d.Manual i
Version4.0, December, 2013 Net2 0 0 VEU Installation

2.4.1 Power On Switch

TheNet2 00 &WECEUbGs power is turned ON /Off through the switcl

of the switch (1) to turn ON. Press the bottom of the switch (0) to turn OFF. When powering off the unit always
wait a few seconds before turning the unit back on.

2.5 Initial Set-up 1 (RS-232 Serial Connection)

The RS232 interface is used for command Istgle setup. It is used when the N&t0 0 O/EU is installed on a
network where there is no DHCP Server or when the user wants to customize the network configuration.

Serial Port Settings \

Bits per second: 9600

Data bits: 8

Parity: None

Stop bits: 1

Flow control: None
Table 2 Serial Port Terminal Set -up

Note:

The Ethernet MAC address and default hostname of the VCU is derived from the serial number of the VCU. The
MAC address will begin with 00:01:FD followed by the labt digits of the serial number. The hostname is

NET2K followed by the last four digits of the serial number. For example, if the last six digits of the serial number
are 301234, the MAC address is 00:01:FD:30:12:34 and the hostname is NET2K1234.

Whenno DHCP server i s avai-R3 beliatpordaan be usedfabla corfsae tevhindldos R S
low-level network setup. With the serial cable connected and the terminal running type a few carriage returns from
the PC6s keydo@a/EU wil reSporel withehe console prompt as shown below:

adsh>
At the adsh prompt the VCU6s network settings can be
Ainet worko as foll ows:

adsh>network-ghcp] Fh hostname]{w workgroup] fi ipaddess] fm netmask]{g gateway] {n nameserverjfl
domainname]

The arguments to the network command are described below:

Arguments Use ' Result

-dhcp when DHCP is available on LAN DHCP is enabled
-h anytime Sets the hostname of the VCU
-W Sets the Widows workgroup of the VCU

-i Sets the static IP address

-m Sets the IP address of the netmask
-g use only when DHCP is disabled Sets the IP address of the gateway
-n Sets the IP address of the nameserver
-d Sets the domain name of the VCU.

Tab le 3 DHCP Set -up command Arguments
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The following command example results are shown in the table below

adsh>network h net2k1234w lab-i 192.168.1.100m 255.255.255.6g 192.168.1.256n 192.168.1.1d
domain.com

Arguments VCU Result Example
DHCP is NOT enabled

-h HOSTNAME net2k1234

-W Windows WORKGROUP lab

-i STATIC IP address 192.168.1.100

-m NETMASK IP address 255.255.255.0

-g GATEWAY IP address 192.168.1.250

-n NAMESERVER IP address 192.168.1.1

-d VCU DOMAIN NAME domain.com

Table 4 DHCP Setup Example

NOTE: Do not mix thedhcp argument with thé -m7id-g-n arguments.

Use thei -m-g -n and-d options to set up a static IP address. The argument following-theg and-n optians
should in the form of a dotted | P address (e.g.
can be enabled by issuing the network command withdhep plus thé w [workgroup] and h [hostname}
arguments as show in the falmg command example.

adsh>networkdhcpi w{workgroup]-h[hostname]

After setting or changing the network settings,
terminal adsh> prompt.

adsh>shutdown

n192. 11

t

he
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Net2 000 E VCU

3 Ne20OEOVCWontrol

SECTION

The Net2 0 0 OVEU may be setip from the serial R32 interface and controlled through
the use of the buiin web server. Both of these interfaces may be used and connected at the same time to provide

the flexibility required to integrate to most systeanfigurations.

3

Connecting to the R832 interface allows for low level sap of the NET2 0 0 &/EU. When connected on a
use a standard web
interfaces and selection wbcoder mode. Input and output gain settings for the voice codec can be also specified.

LANd6any PC on

the net wor k

can

br ows e

In addition to the control, the web pages also display information about network settings, operating mode and
system control. Connecting two N2t0 0 &VEU units togéher can be done by entering the IP address (or
hostname) of the other N8t0 0 ©/EU unit and selecting the desired voice interface.

3.1 Net-2 0 0 BVEU Control Via Web Interface

The Net2 0 0 &VEEU ¢

an be ¢

ontroll ed

remowebs ¢gr bgr accsiesgi agPChe
browser as the graphical user interface. To connect to th2 RBed VEU web server home page, first open up
the web browser software on a PC and type the IP address (or hostname if the LAN has a name server) of the VCU
you want tocontrol in the URL address bar. The VCU web server will respond with the VCU Page as shown in

Figure6 Net2 0 0 &VEU Page

The Net2 0 0 OVEE U 6 s -intwehi sénter provides I/O configuration, system control, information abeut th
operational mode and network settings.

NET2HKOD6D is ACTIVE in VOIP Mode

" Net - 2000"
v C U

VOIP MODE FILE MODE NETWORK SETTINGS

| tart How sotings [ STGHVOTR Wit |

Select Settings Current Settings

“ocoder Type IVDCDdErSEIe:ﬂDn Menu j

AMBE+2

Vocoder

Data Rate I\/ocoder Rate Selection Menu

H

4000 src + 800 FEC

WAD

Vocoder
Options

Tone Detectar

Echo Canceller

“oice Source IHandset d

Handset

Output Gain | [0dB =]

0dB

Source

2-Wire Wait On Ring

r

o

DTMF Panel OFPEN

Channel Source

IEthemet Loophack j

Ethernet

Channel

Target IP Address

| 127.0.0.1

127.0.0.1

Port Number

Reset to Default Settings

Software Info | Db

eh Page | @ Copyright Digital Vaoice

| 4000

Figure 6 Net -2 0 0 0 £/CU Page

(values will vary for Ne2 0 0 &VEU version)

4000

Systerns, Inc. 2007 All Rights
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The page is designed to give the operator a operator control and summary of all the settings and pdrdmaeters o
Net2 0 0 OVEU. The page shows the current status of theZNet0 V€U, information on what the data rate

and a navigation menu for switching to pages to change system settings. The Vocoder Options table gives the
operator control over features (suasVAD and Echo Cancellor, etc.) that are availablehtodpecific vocoder
implemented The Voice Source Selection table provides information from the communications channel and
configuration of the vocoder output gairThe operator can control thenming of the unit using the Start / Stop
button at the top of the page.

3.2 Navigation Menu

Located across the top under the logo header the navigation menu provides the link to the three main pages used for
setup and control of the Net0 0 &VEU. This mawu is visible and assessable from any of the pages. The menu
item is highlighted when the page is displayed.

VOIP MODE FILE MODE | NETWORK SETTINGS

Figure 7 Navigation  Menu

3.2.1 VOIP Mode

Provides selection of I/O, vocoder rate and options, and control of DTMF selpopaip window. The VOIP
Mode window also provides a view of the current setting and system condition.

-
i

EthernetfCAT 5 Ethernet ’E

cables f;,v A
,,“:‘0 Handset
l "L:’;O _ [ I
Voice or S

Interface

Connecting two Net-2000™ together via a Hub or Router

Figure 8 Example Setup for VOIP Mode

3.2.2 File Mode

Put the Ne2 0 0 OVEU into a ready mode to accept files via Ethernet frddCa Also allows start and stop of
process.
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Ethernet CAT 5 cables

10Base T
LN

)

Connecting to a Network
through a Hub or Router

Figure 9 Example Setup for File Mode

3.2.3 Network Settings Page

Selecting the System Settings from the navigation menu will display a window with the current network information
of the Né-2 0 0 &VEU. The user can set the N&t0 0 OVEU to either obtain the network settings automatically
from a DHCP server (if available) or the user can manually enter the required settings.

VOIP MODE | FILE MODE NETWORK SETTINGS

Network Settings
& Obtain IP Automatically
' Specify IP Address

IP Address 192.168.2.209
Metmask | |255.255.255.0
Gateway 192.168.2.250

Mameserver 192.160.2.1

Host Marme MWET2KDO035

Dornain Marme dvsinc.com
Workgroup DS _WEU

MAC Address | 00:01:fd:30:00:35

Reset to Defaults

ght Digital Vai

Figure 10 Net -2 0 0 0 £/CU Network Setting s Window

3.2.3.1  Obtain IP Automatically Radio Button
When selected the N&t 0 0 0VEU will get its network settings from the DHCP server on the LAN.

(Subject to Change) Pagel1
DVSI CONFIDENTIAL PROPRIETARY



Net2 0 0 0 E Us&dManual A
Version4.0, December, 2013 Net2 0O00OE VCU

3.2.3.2  Specify IP Address Radio Button

When selected the N&t 0 0 O/EU allows the operator to manually sgtthe Etherret networkparameters After
new valueshave been entergdelecthe APPLY Buttorto rebootthe Net2 0 0 &/EU and havehe new network
settingstakeeffect

3.2.3.3 Reset to Defaults Button

The Network Settings fiRes €t00towEU Betwbrk setting dalubtaabtalBn r eset s |
setting from a DHCP server.

Apply Button
The Apply button applies the settsihat are entered in the network settings screen. When selected the Net
2 0 0 o/EU automatically stops and reboots to implement the newgstthat were entered.

3.3 Status Control Bar

Located just under the navigation menu is the status indicafibis.informs the operator of the state of the-Net

2 0 0 OVEU. The status screen displays tiwst name of the N&t 0 0 OVEU, what mode the unit is andthe

current running conditionUpon power up the Ne2 0 0 VEU loads the default settings and the unit is idle.

Click the Start button to begin running the VCU with the default settings. Click the Stop button to putthe Net

2 0 0 OVEU back into he idle mode. Changes to the settings can be made while the unit is active. However, the
new settings will not take affect until the Start button is clicked.

Not e: The fS
t

gs 0 b42t010 OMEU. Wiisindt neaeasarg mat i c a |
to click on n

t
h a2 @ 0 B/EE with @ lew sekingt he St ar t

——

’ Net2k003f is IDLE :l

NeZK003 s ACTIVE in VOIP Hode artew seting: [ R

Net2k003f is ACTIVE in FILE Mode

Figure 11 Net-20 00 E V&aius

3.3.1 Net-2 0 0 QiEldle

The Net2 0 0 OVEU is idle when tk unit is stopped. In this condition the unit is ready to process data through the
encoder or decoder whehe START button is selected.

3.3.2 Net-2 0 0 0O i Active
When the Ne2 0 0 &VEU is active the unit will return to idle when the STOP button is selected.
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3.3.3 Start and Stop Buttons

The Start VOIP Mode button is used @pply all the selected settings on the VOIP page and begin communication
between twd\Net2 0 0 &VEUs. The Net2 0 0 &VEU will remainactivein VOIP mode untileitherthe Stop
VOIP mode buttons selectedr the Start File Mode Button on the File Mode page is selected.

Whenthe Start File Mode Button &elecedthe Net2 0 0 OVEU is able toprocess dataia the Ethernet interface.
The Net2 0 0 &VEU will remainactivein file mode untileitherthe Stop file mode button is selectatthe Start
VOIP Mode Button on the VOIP page is selected.

3.4 Reset to Defaults Button

Feszet to Default Settings

A Reset to defaults button is provided to set the 1/0O and vocoder conditions to the factory default state. Selecting this
resetbuttons set the Vocoder Setting Page to the settings that a set -wpstatieDefault vocoder values vary
depending on the vocoder implementation.

NOTE: At powerup the VCU automatically starts up with the default settings. You do not need to ussbthe
interface unless you want to change these settings.

3.5 Version ldentification

Software [nfo | D b Page ) ryright Digital Yoic ems, Inc. 2007 All Rights Reserved.

Selecting the Software Info from the bottom of any page will display a window with the current software version of
the Net2 0 0 &/EU and the version of the implementeatcoder. There are no user definable settings on this

page.

3.6 Hyperlink to DVSI Web Page

Selecting DVSI6s Web Page from any of the pages will g
web page dedicatedto N2tO 0 0 E i n f o r msawvailable manwal dowelbad. a

3.7 VCU Control via Serial Interface

The serial port located on the back of the-Re 0 &VEU unit provides the same control functions as the web
interface. The interface itself consists of a simple command/response ASChotexioh To access the interface
use a terminal or terminal emulator on a personal computer to type in commands.

All commands are ASCII character strings terminated by a newline character (ASCII 0x0A). The maximum size
allowed for a command is 512 chaters. Commands are casansitive. Command arguments are separated by

white space. With the serial cable connected and the terminal running type a few carriage returns at the keyboard.
The Net2 0 0 &VEU responds with the console prompt as shown below

adsh>
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Commands to the N& 0 0 O/EU can be issued after receiving the prompt. Each time a command is issued to the
Net2 00 OVECU it wi | | respond with a string indicating the
After another prompt is ealy to receive a new command. Any newdiaaminated string reported by the Net

2 0 0 OVEU between the time a command is issued and a new command prompt is received indicates an error was
encountered executing the command.

Commands consist of a commandrd, zero or more arguments, and a newline (which marks the end of the
command). Commands for the serial port interface are listed in the following subsections.

When issuing commands at the "adsh>" prompNE&-2 0 0 0 E  wWill@pond with "<cmd> OK"\yhere

<cmd> is the command issued) or an error message if the command fails.

3.7.11 VOIP mode command
The VOIP commands start the N&t0 0 OVEU to VOIP mode.

adsh> dut voip <args>

where args are

arg format arg name arg values
-v [h,1,2,2r] voice source | h=handset, |=4wire, 2=2wire, 2r=2wire wait on ring
-C [e,a,5] channel sourcq e=ethernet, a=R822 Asynchronous, s= R&2 Synchronous
-0 [gain] codec output | 4 3 6 g
gain
-p [port] port number | for channel source == Ethernet

for VAD, Tone Detection, NoisBuppressionEcho cancelleAuto
configuraion | Gain Control (AGC) and High Pitch Detecti¢in order)depending
data on the vocodeimplementatiorto turn a configuration on use '1' to
turn it off use '0'

-d [config]

For example:
"-d 1 00 10 O0' turns vad ON, echo canceller Gidly

vocoder type is "AMBE+2", to specify FEC on or off pass in

-r [vocoder] vocoder and FEC " <rate_index>"

For example:
"-r AMBE+2t,01" specifies1 vocoder with no FEC

the IP address to

[ip_addr] send datact

required only if the channel interface is Ethernet

3.7.1.2  VOIP Mode Command Example
adsh> dut voip -vl -ce -rAMBE+2,00192.168.24.173

In this example the Ne2 0 0 &VEU starts VOIP Mode using thewlire interface for voice and Ethernet for the
channel using thel vocoder with FEC enabled. It communicates with the device at ethernet address
192.168.24.173 with the default UDP port (4000).

3.7.1.3 FILE mode command:
The File mode command set the }ed 0 &VEU to work in file mode.
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adsh> dut file <args >

where args are

arg format arg name arg values

-p [port] port number | only for channel source == ethernet

for VAD, Tone Detection, NoisBuppressionEcho cancelleAuto
configuration | Gain Control (AGC) and High Pitch Detecti¢in order) depending
data on the vocodeimplementatiorto turn a configuration on use '1' to
turn it off use '0'

-d [config]

For example:
"-d 1 00 10 O turns vad ON, echo canceller Gidly

vocoder type ONLY (no need to specify FEC)

- [vocoder] vocoder vocoder typds "AMBE+2",

NOTE: FILE mode implies that both the voice and channel interfaces are Ethernet. Since the rate information is
always in the packet, there is no need to specify the rate index.

3.7.1.4  Stop Command

The Stop command works for either mode agis ¢he NeR 0 0 OVEU to IDLE
adsh> dut stop

Change Vocoder Configuration:
adsh> dut config [config]

[config] are the same 1 or 0 values used in thgc¢onfig]" arg for voip or file mode

3.7.15 Send Tones Command
adsh> dut tone | -teor -td][tone_arg s]

where args are

"-te" or "-td". [enc_or_dec] Either “-te" or "-td". "-te" means override the speech input and
have the encoder send the tonebamd to the other net2ktt]"
means override the input channel data and have the decoder
generate the t@s locally.

[tone_args] an ascii string of digits and the upperse letters [A] representing
the DTMF tone to generate

3.7.1.6  Stop Command

To use the stop command at the adsh> prompt type
dut stop

The Net2 0 0 VEU responds with Stop OK and packetfrmation
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SECTION

4 VOI P Mode 4

When theStart VOIP button is selected the unitastive inVOIP modeand ready to

communicate with another N&t0 0 0 E iA@é&Ethernet interface. VOIP modeanalso

be used fot.oopback communicationshere itsends datéo itself over the internal loopback Ethernet address of
127.0.0.1

™

The Speach Compression Specialists

DicitaL VoICE SysTems, INC. N et = 2 OOO
\/oica ¥ U

VOIP MODE FILE MODE ‘ NETWORK SETTINGS

4.1 Net-2 0 0 OVEU VOIP Mode Settings

Net2k003f is IDLE in VOIP Mode

Select Settings Current Settings

Vocoder Type Vocoder Selection Menu ~ Current Vocoder
Vocoder
Data Rate Vocoder Rate Selection Menu v BitRate src + FEC
VAD
Tone Detector
Vocoder .
Cithioe Noise Suppressor
Echo Canceller )
Automatic Gain Control [
Voice Source 4-Wire ~
Output Gain | 0dB ~
Source
2-Wire Wait On Ring [l
DTMF Panel OPEN
Channel Source | Ethemnet Loopback v Ethernet
Channel Target IP Address l 127.0.01 127.0.0.1
Port Number I 4000 4000
Figure 12 Net -2 0 0 0 EVOIP Settings
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4.2 Vocoder Selection (Version Dependant)

TheNet2 000 E VCU i s av ai dcadérkoafigirations Depandinget tiie verdion purchased the
unit may contain one or two of the following vocoders. All versions of the2Net0 O E VCU -lamamdW de A
Law.

Vocoders

AMBE®
AMBE + E
AMBE+2E
APCO Standard

GMR-1 Vococker
GMR-2 Vocoder

GMR-2+ Vocoder

A-Law
U-Law
“Yocoder Type |VD|:|:|der Selection Menu j AMBE+2
Vocoder
Data Rate |VD|:|:|der Fate Selection kenu j 4000 src + 800 FEC

Figure 13 Vocoder Type and Rate Selection

4.2.1 Forward Error Correction (FEC)

FEC is built into the following version ofthe NetO 0 0 E  V CU.

AMBE®
AMBE + E
AMBE+ 2 E
APCO Standard

GMR-1 Vocoder
GMR-2+ Vocoder

Thevocoder can be selected with or with&&ECto allow for various testing conditionghis is a feature that is

ideal for mobile communication applications that experience deg@wnnel conditions and/or significant bit
errors.

4.3 APCO Vocoder Version i APCO Standard and APCO Enfanced

The VocodefTypeselection window allows the operator to select betwee AB@O Standarand APEO
d/ocoders. Only ongocodercan be slected at a time. After switching from onecoderto the other it
is necessary to select the start button in order to initiate the change.

APCO Standardvocoder Mode
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The FullRate mode is compatible with the current APCO B2hdard TheP25 standargdocoder has a total data
bit rate of 7200 bps. Of these bits 4400 bps is voice data and 2800 bps is Forward Error CorrectioM{EEC).
vocoder can be selected with or without FEC.

Select Settings
Vocoder Type APCO Standard ~ APCO Enhanced
Vocoder
Data Rate .............................................................................................................................. 44m src S st FEC
| ‘c')“?de' Echo Canceller | Standard Full Rate (4400 bps No FEC)
ptions T

Figure 14 APCO Standard Vocoder Selection

The APCO'ERRaNCeY o c oder i s DVSI 6s n e JAPGOOENRAEesocoderanctfe Net | o gy . The

2 0 0 OFR5 VCUoffers the flexibility of data rate, FEC and Bit stealing selecti$3600 bps. This newocoder
is designed to be particularly robust andf@en exceptionally well even under the presence of bit errors and
acoustic background noise conditions.

Select Settings Current Settings

Vocoder Type | APCO Enhanced ~ APCO Enhanced
Vocoder -
Data Rate | :Full Rate (7200 bps including FEC) 4400 src + 2800 FEC
ps including
VAD Full Rate (4400 bps No FEC) @
' Half Rate (3600 bps including FEC)
Tone Detector Half Rate (2450 bpS No FEC) @
Vocoder | ~~ ~  HalfRate BitSteal 1Bit(3550 bps including FEC)
Options Niso Suppressc' Half Rate Bit Steal 2 Bits (3500 bps including FEC) @
| Half Rate Bit Steal 3 Bits (3450 bps including FEC)
Half Rate Bit Steal 4 Bits (3400 bps including FEC) @
Echo Canceller |11t Rate Bit Steal 5 Bits (3350 bps including FEC)
' Half Rate Bit Steal 6 Bits (3300 bps including FEC) 5
| Half Rate Bit Steal 1 Bit (2400 bps No FEC) 4-Wire
Half Rate Bit Steal 2 Bits (2350 bps No FEC) 0dB
soufca 1 Half Rate Bit Steal 3 Bits (2300 bps No FEC)
2 Wire Wit On LHalf Rale Bil Steal 4 Bits (2250 bps No FEC) @

Figure 15 _Vocoder Selection

4.3.1 |APCOEnhanced \ocoder Bit Stealing

The APCOIERRaNGe docoderoffer the abiliy to steal up to six bits from the vocoder. Timede can be used to
transmit user data ibhand.

4.3.2 |APCOEnhanced \ocoder Additional Features

As part of HalfRate vocoder modethe N2tO O OE VCU of fers the ability to decod
Forward Error Correction. This feature is ideal for testing and evaluating degraded channel conditions and/or
significant bit errors.

In addition to the enhanced FEC capability the-Rl€t 0 0 E  V GRAte Moazdddr provides voice activity
detection and DTMKnox Tone detection and regeneration. See Section 4 Protocol for more information.
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4.4 AMBE® /A MB E +\bcoders Version

The AMBE®RmMode is compati bl-0 00 & ,h -200MESHEES sa nAMBRHAEE Vocoder Chi
DVSI 6s proprietary AN&E&ogydelivarsexcélenmpiceesakyieven at low data rates.

Proven to be a superior alternative to linear predictive model vocoders, the AMBE® Voice Compression

Technology has been chosen as the standard for several major satellite and diobil@manunications systems.

TheNet2 000E VCU supports AMBEE Vocoder bit rates from 200
combination of the speech data and the Forward Error Correction (FEC).

I ndependent test r AMBE t+\Bbcotearunaingsatd® kbps aBd4 P kbpssoutperforms both

the ITU G.726A vocoder at 32 kbps and the ITU G.729 vocoder at 8 kbps. This voice coder builds upon the
strengths of DVSI&s previous | MBEE and AMmsEfssddechnol og:
robustness to both acoustic noise and channel errorsA B E +\bcoder provides a-8 times reduction in bit

rate while delivering tolfuality performance with maximizing bandwidth efficiency

Figure 16 AMBE ® / AMB E + EVocoder Type and Rate Selection

Vocoder Type and rate/FEC selection is done from the VOIP Mode window. To set {ReON@t0 E VCU vocoder
first select the vocoder mod8NIBE® / A MB E +dt A MB E + P then select the Rate / FEC using the Bit Rate
drop down menu. The default vocoder is sefAtt B E + 204000 bps with 0 bps FEC.

(Subject to Change) Page19
DVSI CONFIDENTIAL PROPRIETARY



















































































































































