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1 Welcome to the OTX T1E1 Analyzer

The OTX T1E1 Analyzer is a software package for analysis of E1, T1, and J1 spans
designed to integrate with the industry award-winning Odin Telecom frameworX (OTX)
family of hardware products. The OTX T1E1 Analyzer provides a feature-rich and
complete set of tools for low level T1, E1, and J1 analysis. Also it supports add-on
modules such as Record and Playback of individual timeslots, Bit Error Rate Testing
(BERT), and HDLC transmission and reception.

1.1 About this Manual

This manual describes how to use the OTX T1E1 Analyzer software product by Odin
TeleSystems.

1.2 Introduction

The OTX T1E1 Analyzer software package consists of a base program and several add-
on modules which are sold separately. The base program offers basic T1/E1 Analysis
functions such as Line and Framing Status, Timeslot Display of received data,
Oscilloscope Viewer, Spectrum Analyzer, and ABCD bit signaling access.

The following add-on modules are available:

e Record/Playback. Recorded data can be viewed in a hexadecimal spreadsheet
form, or as a waveform in an oscilloscope display. The playback module supports
playback of multiple formats, such as raw binary, or wav format.

e BERT. The BERT module features transmission and reception of a variety of
common bit patterns, and the auto-detection feature of a test pattern makes BERT
testing a simple and easy-to-use operation. The graphical interface is designed to
provide a comprehensive view of the status of multiple T1 and E1 spans;
possibly hosted by multiple OTX boards.

e HDLC. This module provides HDLC encoding (from hex values) and HDLC
decoding (to hex values) on one or more timeslots.

This section introduce us how this tool can be used as a monitor (connected passively
high-z or via a monitor port), or as a simulator (terminating the span with 100/120 or
75 ohm). Also it describes clocking options and their influence on the result of
the analysis.

Doc. No. 1412-1-SAA-1011-1 www.odints.com Rev. 1.3
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2 System Requirements

This section describes operating systems and OTX boards we support.

2.1 Supported Operating Systems

The software is supported by the following operating systems:

Windows 2000
Windows XP
Windows 2003 Server
Windows Vista
Windows 2008

2.2 Supported OTX Boards

This section describes which OTX boards are supported by the software package.

Sleipnir-1-PCI-Plus — half-size PCI card with 1 T1/E1/J1 interface
Thor-2-PCI-Plus — half-size PCI card with 2 T1/E1/J1 interfaces
Thor-2-PCI-Express - half-size PCI-Express card with 2 T1/E1/J1 interfaces
Thor-4-PCI-Plus — full-size PCI card with 4 T1/E1/J1 interfaces
Thor-8-PCI-Plus — full-size PCI card with 8 T1/E1/J1 interfaces
Gimle-16-PCI-Plus — full-size PCI card with 16 T1/E1/]1 interfaces (receive
only)

Gimle-16-PCle — full-size PCle card with 16 T1/E1/J1 interfaces (receive only)
Thor-2-ExpressCard — ExpressCard/54 card with 2 T1/E1/J1 interfaces
Thor-2-PCMCIA (PRO/EX/CST variants) — PCMCIA card with 2 T1/E1/J1
interfaces

Alvis-4-CSI - complete stand-alone processing system with 4 E1/T1s (both
transmit and receive), Ethernet and USB

Alvis-4M-CSI - complete stand-alone processing system with 4 E1/T1 receivers,
Ethernet and USB

Alvis-8-CSI - complete stand-alone processing system with 8 E1/T1s (both
transmit and receive), Ethernet and USB

Alvis-8M-CSI - complete stand-alone processing system with 8 E1/T1 receivers,
Ethernet and USB.

At least one of these boards needs the OTX Driver installed before the OTX Analyzer
will start.

Note that the OTX T1E1 Analyzer supports multiple OTX boards in the same system.

Doc. No. 1412-1-SAA-1011-1 www.odints.com Rev. 1.3
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3 Getting Started

This section describes the basic steps to get started with the OTX T1E1 Analyzer.

3.1 Hardware Installation

The first step is to install the OTX hardware boards from Odin TeleSystems. The OTX
T1E1 Analyzer supports multiple OTX T1/E1/J1 boards. For a list of supported boards
please see chapter “2.2 Supported OTX Boards”.

Please refer to the Hardware Installation Guide for the specific board (or boards) that you
will be using with this software package.

3.2 Software Installation

The installation procedure for OTX T1E1 Analyzer software is described in the “OTX-
T1E1-Analyzer-InstallationGuide.pdf” file (OTX T1/E1 Analyzer Installation Guide
Doc. No. 1512-1-SAA-1011-1) located in the Doc subdirectory of the installation media.

3.2.1 License

To successfully run the OTX T1E1 Analyzer you should have a license (.LIC file) for
T1E1 Analyzer, OtxRawEx, OtxHdIlcEx and OtxBertEx modules in the directory of
installed software. It is available in separate files or in one file (software version 2.5.6
and later). Please contact Odin’s re-sellers to get the license.

3.3 Remote Access to the Alvis-CSI board

This section describes how to access the Alvis-CSI board via the OTX T1E1 Analyzer
remotely.

This feature starts up automatically in a case of Local driver absence (the OTX Hardware
is not connected to the PC). Or, if run OTX T1E1 Analyzer with “/connection” option
you will see the following “Driver connection setup” window (Figure 1):

Doc. No. 1412-1-SAA-1011-1 www.odints.com Rev. 1.3
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Driver connection setup El

" Use LOCAL driver
(OdinTS Hardware conneck ta this camputer)

% lse REMOTE driver
(OdinTS Hardware connecked to remote computer or embedded device)

Rermoke Host @ Port

Service login: Ir':":'t Password: I

Confiqure okpd as master  Resktart otpd Rebook box  Gek version

+ | 11000

Iw show this question on next application startup

Figure 1

3.3.1 Needed tools

Start Analyzer Exik |

To use Remote Driver the Alvis-CSI board should have:

1.
2.
3.

OtxDaVinci.ko driver (version 2.41.1.0 or later).
Otpd with support of the RemoteDrv connection (version 20091203 or later).
Installed Add-on “otpd-addon-1.0.2.tar.gz” for remote configuration.

The Win32 client side should have OTX API (version 2.41.1.0 or later) with support of
the RemoteDriver (API and DLL\LIB).

3.3.2 The Alvis-CSI preparation

Al e

Make sure that you use firmware version 1.8.2 or later.

Make sure that you do not use Asterisk®, otxdahdi, etc.

Install the “otpd-addon-1.0.2.tar.gz”” Add-on.

Install the latest OtxDaVinci.ko and otpd.

Load the latest driver and start otpd daemon via OTX T1E1 Analyzer or simply
run otpd.

3.3.3  Running the remote connection

L.

Make sure that Alvis-CSI and PC with OTX T1E1 Analyzer are connected to
the network without firewalls.

2. Start the OTX T1E1 Analyzer with switch “/remote”.

3. Select “Use REMOTE driver” option in “Driver connection setup” window and
input IP-address of the Alvis-CSI. Leave port number “11000” by default
(Figure 1).

4. Make sure that otpd on the Alvis-CSI is running and waiting for connections. If
any doubts you can restart otpd by clicking “Restart otpd” link.

5. Click “Start Analyzer” button to run the remote connection.
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3.4 Connecting the E1 or T1 spans

The OTX T1/E1 hardware connects to the T1/E1 spans via RJ45 connectors. These
connectors are either placed directly on the back of the board (like in the case of Thor-2-
ExpressCard and Sleipnir-1-PCI-Plus boards), or the connector is placed in a harmonica
(like in the case of the OTX PCI boards) or dongle (like in the case of the OTX PCMCIA
boards) that connects to the OTX board via an Odin supplied cable.

The pinout for the RJ-45 connector is shown below:

Receive (RX) - Tip
Receive (RX) - Ring

Transmit gTX; - IT{II%Q

Transmit (TX

[c IR Be NV, NNV

The receive pair is located on pins 1 and 2.

The transmit pair is located on pins 4 and 5.

3.5 Configuring the Analyzer
Please configure each Li for the proper T1 or E1 Layer setting.

Also you should configure the correct clock source option in order to avoid slips.

3.6 Example Session — Layer 1 Configuration and Verification

This is an example of how to start an E1 recording session with the OTX T1E1 Analyzer
using a Thor-4-PCI-Plus board.

3.6.1 Starting the OTX T1E1 Analyzer and connecting E1 spans

Connect the appropriate E1 spans that you want to record to the appropriate Li RJ-45
connectors of the card, dongle or harmonica. In this case we are using a Thor-4-PCI-Plus
card, so we connect the E1 span to LiO0.

Start the OTX T1E1 Analyzer (“Start => All Programs => OTX => T1E1Analyzer”). The
main application window is shown in Figure 2.

Doc. No. 1412-1-SAA-1011-1 www.odints.com Rev. 1.3
Copyright © Odin TeleSystems Inc., 2004-2010



OTX T1E1 Analyzer User’s Guide 12(112)

Odin TeleSystems - OTX T1/E1 Analyzer
File Action Wew Tools Applications  Help
j2epmne @2 eA@n
= W waLES
Elw Thor-4-PCI-Plus (Board 0) FEegRE)
0 Li#0(T1)  LOS AIS RRA LFA LMFR BPYR
il 1l2][z 1[4 )] 7 ]2 2] o a2 1 1 2 ] ]
: = 1121214 5] 7 ]2 ] 2] o a2 1 1 2 0] o ]
@3 Li#1(EL) 10§ AIS  RRA LFA LMFA BPY®
E- Li#2(T1) 1058 AIS RRA LFA LMFA BPY
=@ Li3(T1) los AIS RRA LFA LMFR BPY
1] | i
|F|:|r Help, press F1 |2.18.1.EI |1 Board o

Figure 2

In this example we note that the Layer 1 status is not ok, since the status LED is yellow
(see the callout arrow in Figure 2). Yellow is an indication of that the Li has some sort of
electrical signal, but it can not frame to this signal. When Layer 1 is configured correctly
and matching the configuration of the E1/T1 span then this LED is green.

The application stores configuration of the previous run, so it remembers previously used
T1 mode for LiO0.

Also we can see that Li2 and Li3 have red LEDs which are an indication of Loss Of
Signal. In this example these Lis are not connected to any E1 or T1 spans, thus they both
have a Loss of Signal condition.

So to fix this problem we need to switch Li to E1 mode. Here is how it can be done.

In Figure 2 the “Thor-4-PCI-Plus (Board 0)” label is filled blue. This means that the
active scope is at the Board level. To switch all of the Li’s to E1 mode we just have to
click the “E1” button on the toolbar. However, in this example we want to switch Li0 to
E1 mode, but leave Li2 and Li3 in their current mode (T1). Therefore we need to click on
the “Li#0 (T1)” label just the right of the yellow LED to change the scope to Li0.

At this point we can position the mouse over the “E1” button on the toolbar (Figure 3) or
select the “E1 Mode” menu item from the right-click context menu (Figure 4).

je2|na|E | sAraian

= W waLES
= B8 Thor-4-PCI-Plus {BDM.C-. !
= 1 105 AIS RRA LFA LMFR BPVR
- R 10 [P 1 T [ (oo [ e [ | s 1 e e e [ e [ [ e e
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W Lime
=

Figure 4

+=a 1

(.7

BERT

HOLC analysis
ABCD Signaling
L1 Alarms Generation

Spectrurn & Oscilloscope

Record/Play

=58 Thor-2-PCI-Flus (Board 0 [ DMa [

e L] EEA

o0 [E5 R Realtime Manitar [ YF-Audio

B2 0 {3 T Realtime Manitar | YF-Audio
=@ Li#l {82 Line Status

—] N

v v v vy v w

8+ T Signaling
2

R Signaling

L1 Manual Events Send...

;g_ Start Al modules
@ Stop Al modules

T1 T1 Mode

Properties ..,

LMFR BPYVY
AEEEFEEEEEEEEE
e e e e e e e
LMFR EBPY
el 20 21 22 3 4
il 20 21 22 3 4

""p#*‘“ﬂw._ﬁhﬁwwﬂ I I

Please note that now we have a green LED and 32 timeslots instead of 24 (Figure 5).

RRA+ LFA LMFA BPYY

112 1214l 15 188 [ 111 12

o 212 [z o (31

112 1214l 15 188 [ 111 12

o 212 [z o (31

3.6.2 Checking the Line Status

P ——————

PR T P P

If we do not get the green Layer 1 status LED, we should analyze the Layer 1 status
window and review the Layer 1 configuration parameters for this Li.

Choose “Application => Line Status” from the main menu (Figure 6):
Applications  Help

5] R Realtime*Monitor | YF-Audio

Figure 6
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In the Line Status window we can see if we have received any Loss of Signal events,
Alarms, or Bipolar violations (Figure 7). This window also displays the Error Counters
(Figure 8) and the Frequency of the span (Figure 9).

Logz of Signal

A5, Blue Alarr

Femate Alarm, vellow Alarm
Logz of Frame Alignment

Lozz of Muliframe Alignment

OQeQO00

Bipolar Yinlation

Figure 7

Error Counters
CWE CRC EBIT SLH SLF

Figure 8

Frequency in Hz |2|:|4??84 Pawer in dB I':I

" Frequency

Figure 9

As we can see in Figure 7 we have also a history of Remote Alarm and Bipolar Violation.
These errors could occur while we were connecting the E1 span. This is normal. As
illustrated in Figure 8, we have received one Positive Slip (SLP) and one Negative Slip
(SLN). These slips could occur while the device was trying to synchronize with the
incoming span after we have connected the E1 span. To clear the history press the “Reset
History” button (Figure 10).

Show Histu:ur_l.ll

Figure 10

Verify that all LEDs in Figure 7 turned to a green color and the Error Counters in Figure
8 are remained at zero. If this condition is not achieved, the Layer 1 configuration needs
to be checked and possibly modified that described below.

3.6.3 Configuring the Layer 1

To review the Layer 1 configuration parameters for Li0 please right-click on the “Li#0
(E1)” label and select “Properties” menu option (Figure 11). The Properties window will
appear (Figure 12).
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Properties ...

Figure 11
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Note that the Properties window can also be opened from the toolbar or from the main

menu.

T1,/E1 Configuration

Board Configuration  E1 Canfiguration I

Line Code

Frame Formnat

Al5 Detection
LOS Sengitivity
LOS Recovery
Line Length
Connection options

Line loop

Idle Byte

¥ Ertended HDB2 Error Detection

|CRC4 Mulirame :PCM31 =] Poman
IG??E j W Fegain Multiframe Automatically
I‘I [ IV Automatic: Remate Alarm

|21 ™ Receive Equalizer

I_I 0 [~ Transmit with High Power

ITerminate - 100120 ohm balanced differential zsignal j

|NOKE (allloops off) =]
i I?F Hex value. By default - 0x7F.

[ Set custom input B treshold value;  [590 il

QK I Cancel Help

Figure 12

In the Properties window select the “E1 configuration” tab to check settings such as Line
Code (Figure 13), Framing Format (Figure 14), Termination mode and Line Loop (Figure

15).

T1/E1 Configuration

Eoard Configuration  ET Configuration |

Line Code

Frame Farmat

e i e e i & sl S LB S B

Figure 13

Frame Farmat

v Extended HDE 3 Erar Detection

CRC4 kultiframe :PC3

> | PCM3T

CRC4 Multiframe :PCH 3

= | PCM3

HE|

}

e — o T .-—"J_'I-.r-'—"—.r—"-"_-"_".-—"’J-"f—"-.ll.ni'_-—"r—"J"’—"—"'f—’n-"./"r.'——‘.f—'—'l'_—"_f.f‘]

Figure 14
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Connection options ITerminate - 100120 ohm balanced differential gsignal j
Line loop INEINE [all loops aff] j
Figure 15

3.6.4 Checking the Clock Source Settings

Next step is to check that we have configured the board with the proper Clock Source
settings. The wrong settings would result in Positive or Negative Slips events (Figure 8).
One end of a T1 or E1 span should be configured as a clock master and the other as a
clock slave. In our case we want to configure Li0 as a clock slave what means that Li0
will recover its clock from the incoming E1 span. To verify that we have Li0 configured
as a clock slave click label “Thor-4-PCI-Plus” to move the scope of the actions to the
board level (Figure 16).

EW Thor-4-PCI-Plus (Eoard 07 FEsGEN
@ Li#0 (E1) los AIS RRA« LFA LMFA BPUY

Figure 16

Then select “Action => Properties” option in the main menu (Figure 17).

¥ 0din TeleSystems - OT% T1,/E1

Eilz | Action  Wiew  Tools  Applic’

J ®  T1 It Setup

= k¢ El ElSetup
E Eg';] Properties. ..

Figure 17

II{

Verify that the Clock Source is set to “Slave Line 0” and the “Use Burst Device for
Analysis application” check box option is checked (Figure 18).

T1/E1 Configuration EH I

Board Configuration | 71 Eu:unfiguratiu:unl E1 Eu:unfiguratiu:unl

Clock Source

¥ Usze Burst Device for &nalysis applications Open Burst Stats window |

s e o e S N . ek an ol Mt o ke e o ol B B B Rl PR SV e o moa s

Figure 18

These actions complete the Layer 1 configuration and verification.
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3.7 Example Session — Recording

3.7.1  Preparing for recording
Before going any further, please make sure that Layer 1 is set up correctly.
The Alarms (Figure 7) and the Error Counters (Figure 8) should not be changed during
the recording; otherwise there is a problem with the Layer 1 configuration. Then you

should review and modify the Layer 1 configuration and try to record again.

You should reset the history (Figure 10) to clear old Alarms and Error Counters for each
span (Li) that you want to record.

Select “Enable Recording” for each span that you want to record (Figure 19).

File  Action Wew Tools  Applications Help

ee2m|nalf||s2xrn -wp.m
LI EDIE e e
=42, Goal '
[ER=" THor-2-PCI-Plus (Board 0) FReGEE)
E-@ L#0GEL)  LOS AIS  RRA  LPA  LMFA BPV %

][22l =] ) ] 7] [ a2 et ] et [ 22 i:{E
~ = DR EE R B EE R T T

R T o

A

Figure 19

Select the board level as the scope of operations. Open the “Setup Recording” by right-
clicking on the board (or use the icon on the toolbar) to setup and to activate all Lis

together (Figure 20).
-4 GOl f
=-Eg { Mk o 1
El{j I Record)Play y
| EEEW N e E
HOLiZ .ﬁ.nalyﬂs L4 a Skart Recording. .. @
E‘pj B L T T A S PUPE FU

Figure 20

Select all timeslots in the check box list by clicking “Select All” button (Figure 21Error!
Reference source not found.). Select the File Type “Binary file” in the drop down list
and type the name of the recording file in the “Capture File” field. Then click “OK”
button (Figure 22).
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— Timeslots Active for Recording

W T150m0 W 1508 W OTS516 0 v TS24

¥ 15 01 W 1503 W 1517 ¥ 1528

W 1502 W T510 W 1518 W TS 26

W T503 M T511 W 1513 v 1527

W T1504 W T512 W 7520 v T528

W 71508 W 1512 [ 152 ¥ 1529 Selagt Al

W Tso0e W T514 W 7522 W T530

W 1507 71518 W 1523 ¥ 1753 Clear &l |
Figure 21

— Capture Size

Limited Capture |0 IB_I,Ites j V¥ Continuous Capture

[T Circulan butfer

— File Capture Settings
File Type | Binary file =l

Capture File IE‘iﬂf"E_” |

Mate: Yiou are in group configure. Filename will be
automatic append with Board short name, board
nurnber and Li number.

[T Sequential file name

Figure 22
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Please note that the color of active scope for recording timeslots turned red (Figure 23).

Thor-2-PCI-PIos (Board 0) ,rDM.ﬂ. T

=R RLiz0 (E1) Las RRA LFA LMFR BPY
@

.ﬂffrFIIIIIIIIIIIIIIIIIIIIEEEFFFE

.o 1 sl s _..j

T CE—

Figure 23

3.7.2 Recording
To start the recording session, select “Start Recording” by right-clicking on the board
level label or clicking on the appropriate icon on the toolbar (Figure 24).
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J?l"’ﬂ‘"ﬁ|“|_|"| FIIIH_% I|J?§ﬁ"rsﬁ:

[ »1 @ 5 o || 26 2% 1E B¢ [ 22 22 17 T
=i Goal
= B Thor-2-PCI-Plus (Board 0) | DMA {
=R R0 (30} 105 AIS mRA LFA  LMPA

_.aIIIIIlllllllllllllllllllllll
o a0 2 ] 0 e e 2 ]
- Li#l (E1) s AIfE R®RA LFA LMFR BPY
o2 e ] o ] 2 9 e 2l
o[22z e ] o ] e 2 9 e 2l

e ".,..-lﬁ

I T

o e s,
M"-A'.h""'-\--\ Lt e T el . - -

Figure 24

3.7.3  Stopping the recording

Before stopping the recording, please verify that the recording time has appeared for each
span (Li) you asked to record (in Figure 25 — marked with an arrow).

To stop the recording session, select “Stop Recording” by right-clicking on the board
level label or clicking on the appropriate icon on the toolbar (Figure 25).

? F%rﬁ| T||_|'|J+ ..P’ | | | -H_I%a%| BERTBTBERT a:m

4
"}H ' '“ | @ ' '“ J ;:;5 ﬁ 55 H.B‘I:l‘ -H|;I:EI AHCLY HBI:I:l HBI:I:l

Stop Recording |
F-AS Goa :

= B8 Thor-2-PCI-Flus (Board 0) [ DMA f ;
: | 105 AIS RRA LFA LWMFA BPV 3
llllllllllllllllllllllllllll 2 ;11

o | ]
IR ChE BB BRI T R
=43 Li#l (E1) los AIF RRA LFA LMFR BPY
e 2 e s s e s e e e a2
o R N e e e e R R e e R s e e e =

R S,
e B m e A

F Y S T S S, e s

B e T e, e T, -

Figure 25

3.7.4  Viewing the recorded data

Now it is time to view the recorded data. Choose “Tools => Recorded Data Viewer”
option in the main menu as shown in Figure 26.

Tools  Applications  Help
4% Options

‘o) Recorded Data Viewer
HEX Wigwer

Figure 26

Doc. No. 1412-1-SAA-1011-1 www.odints.com Rev. 1.3
Copyright © Odin TeleSystems Inc., 2004-2010



OTX T1E1 Analyzer User’s Guide 20(112)

In the Recorded Data Viewer window go to the “File => Load” option (Figure 27) and
then choose the file you have just recorded.

Recorded Data Yiewer
| File

L2 3[4 5 e |7 8|9 (1011 121314 ||15]16 17

Reload

Properties

Close

00000005
00000005
Q0000007
O 00000005
00000009
(=000000045
(00000008

Ll

B = e =T g bt | TS T B SESE BN S S e L B !-a

U W N e

)
e Ay

Figure 27

Now you can see the recorded data in accordance with timeslots (Figure 28).

Recorded Data Yiewer - C:binfile_1_T2PP-Board#0-Li#0.bfs - |EI|1|

File:

oli1lzlal4ls]elzlalolofia]iz]1a]14]15]16]17|1a]19]z0]21]z2]2a]24]25] 26 27 |28] 29 30]31]~]

0x00000000 |FF [ 7F | 7F | 7F | 7F | 7F [ 7F | 7F | 7F | 7F | 7F [ 7F | 7F | 7F | 7F | 7F [7F | 7F | 7F | 7F [ 7F | 7F | 7F | 7F [ 7F [ 7F | 7F | 7F | 7F | 7F [ 7F | 7F :I
0x00000001 |FF [ 7F | 7F | 7F | 7F | 7F [ 7F | 7F | 7F | 7F | 7F [ 7F | 7F | 7F | 7F | 7F [7F | 7F | 7F | 7F [ 7F | 7F | 7F | 7F [ 7F [ 7F | 7F | 7F | 7F | 7F [ 7F | 7F
0x00000002 |FF [ 7F | 7F | 7F | 7F | 7F [ 7F | 7F | 7F | 7F | 7F [ 7F | 7F | 7F | 7F | 7F [7F | 7F | 7F | 7F [ 7F | 7F | 7F | 7F [ 7F [ 7F | 7F | 7F | 7F | 7F [ 7F | 7F
Sronnnongaen |75l 25 | 75 amland e | 7] 7e L pedar Lor | 75 el r | 7e | el am Land amlae e Lom b e | 72 25 T

Figure 28

3.8 Example Session — Playback

3.8.1 Preparing for playback

Select “Enable Playback” for each span you want to playback (Figure 29).

gRR2m| nelF|| 52 >0 e}
e A
H-AE Goa
- Eg Gimle-16-PCI-Plus (Board 03/ no DSP mode [ f DMA |
=-E@ Thor-2-PCI-Plus (Board 0) | DMA | '
=i ] 05 AIS RRA LPA  L§
R R R o= e R = R =

o a0l 0l 3] 5] ol e el

T Tl

Figure 29

Select the board level as the scope of operations. Open the “Setup Playback” by right-
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clicking on the board (or use the icon on the toolbar) to setup and activate all Li’s

together (Figure 30).
ol FiecordfPlay L4 +¢ Enable/disable Recording... 4
] BERT ¥ 2, Setup Recording. .. EEE.
El HOLZ Analysis 4 a Start Recording. .. [z a2 ;1
BBCD Signaling F B Stop Recording...
L1 Al G i L
Arms SEneration Erable/disable Plavback. .. i
fe Start All modules & Setup Plavback...
Q Stop Al modules [ start Plavback. .. :
T1 T1 Mode Il Pause lPIa;-'I:-al:k... :
Skop P :
[E1] E1 Made -
Propetties ...

Figure 30

Select files for playback by clicking the “Add” button. Select any raw file (for example,
text file) by choosing “All files” in the “Files of type” combo-box in the “File Load”
dialog box (Figure 31). Note that .xspf and .pcap formats are read-only.

File name: IEEI_H Z_zine.way j Open I

Files af type: Al Filez j Canzel |
All zupported files [F 7" ram;” wav;” bin] - }
Fla MuliFalder Structure [.mfz] [Loop smallest source

Single Folder Structure [ zfz)
‘or single] 'I || Binamy file [ bfs] [ Wse Least Commati b

Pure Binary file [.bin;*.*) when multiple sources;
libpcaplvz. 4).poap)
Frame data file [.raw]

Oty far first source. T(wave file [dovwnmix bo mono) [ wav]
Flaylizt file] wspf

r
4
S P e e Ty L ___.__-...;-4;;;..._\_;;.__._‘;.-_._..,_..-.-_...‘_.,

Figure 31

You can select sound files (*.wav) if the sound card is installed on your PC.

To add data for playback in timeslot, click on the “Raw data” or “Wave data” for the data
you want to add and then check the check-box corresponding to the timeslot (Figure 32).
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Ors 1 Ors 27 4
Orts1z Orvszs
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O7s 14 Ortsao 3
Ors15 Ors a1 )
Add... | Remove | Play |
— Playback Dptions Campilation Dptiu:unS;l
Flapback Time [Seconds]: I
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e e L Atk T e e T
Figure 32

You can select “Playback time type” (Figure 32 — marked with an arrow): longest source,
loop mode or you can adjust time manually (Figure 33).

Playback Options

; Flayback Time [Seconds]: Igg
Plavback tirme type: %
Specified j Playback Time [Frames]: 792000

A e B SN —

Figure 33

Please note that the color of active for playback timeslots turned green (Figure 34 —
marked with an arrow).

=- &3 Li#0 (E1) LGOS AlS RRA LFA LMFA BPV
o 11212 #] 511 7 2] 1 0] 12 1 ] 1 7 ] ] 5
= R R B E R BB R

Lasmt ey ey o AR . RS BEA RRA. LRSS . .

p R

=

Figure 34

3.8.2 Playback

To start the playback, select “Start Playback” on the toolbar (Figure 35).
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Figure 35
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Now you can see the compilation window for some time depending on the length of your
compilation (Figure 36). When it disappears, the playback starts. You can see the
progress bar and a figure expressed as a percentage showing the played part of the
compilation (Figure 37— marked with an arrow).

2 s s s 1 o e e e ﬂ

o 14l 153 16 1 e ] o 2 e

2o o] 1] 21 1 1 e 1 i v

Compiling playback configuration, ..

A
. S

T e
Figure 36
@ INEN s AmIs mma LEA LMER  BPV '
e ) 20 0 e e e o 27 2 [ 3 \
SRR EEREEE R EEEREEEE R R e EEE - | 26% %}
B T o e o
Figure 37

3.8.3  Stopping the playback

There are two options to stop the playback.

The playback stops when the compilation is finished (provided that the loop mode is not
selected in the “Playback Time Type”) (Figure 32 — marked with an arrow).

Playback may be stopped manually by clicking on the appropriate icon on the toolbar
(Figure 38).
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To pause the playback, right-click on the board/span level or click on the appropriate icon
on the toolbar (Figure 39).

Figure 39

3.9 Example Session - BERT

3.9.1 BERT Setup

Plug loop cable between

[EFEE TTOr-ZPLPIIS [E0arg U) ] LA | y
S RLix0 (E
=@ Dbl = o Realtime Manitor [ VE-Audio [ LPE 4
=l . _ _ EEEEEE a7 22z [ 21 4
. !._:El[ ﬁ T# Realtime Monitor | WF-audio CEE = deEaz I | e %z
-4 Li#1 (E1 3= Line Status hiﬁ BPY
z%{ RecardPlay k +° Enable/disable Recording. .. | 134
BERT 4 A Setup Recording, ..
HOLC Analysis b @ statt Recording...
ABCD Signaling F W StopRecording... ;
Help, press F1 83 T Signaling ""_., Enable/disable Plavback. ..
: g: R Signaling A Setup Playback. .,
Statk Playback. ..
T4 Ti Mode g "* C ,
1 Pause Playback. ..
] . |E1 Et Mode Il Pause Playba )
A o o e e gl A By O I RIS v L

two spans you plan to use.

Select “Enable BERT” for each connected span (Figure 40).
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Figure 40

Select the board level as the scope of operations. Click on the “BERT Setup” icon on the
toolbar to setup all spans together (Figure 41).

* odin TeleSystems - OTX T1/E1 Analyzer
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=4 oGl F
=B R Thor-2-PCI-Plus (Board O) FEEGEY
=& Li#0 (E1) Wos AIS RRA LPFA

T B P P I e e Er [P Pl | PP PR

Ackion  Wiew  Tools  Applicakions Help

Figure 41

Select the bit pattern (Figure 42) and active timeslots by clicking on the “TS Selection”
button (Figure 43).

BER Testing

: 3
—EEF Fiesults Dizplay—4
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Figure 42
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Figure 43

After finishing the set up click the “Save setup” button.

Please note that the color of active for BERT timeslots turned ice green (Figure 44).
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Figure 44

3.9.2 BER Testing

Select the board level as the scope of operations. Start up the BER Testing on all spans
simultaneously by clicking the corresponding icon on the toolbar (Figure 45).
The BERT should run on both spans connected by the loop cable.

0Odin TeleSystems - OTX T1/E1 Analyzer
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sl 2121z )] ] 7 ] et ] 2
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Figure 45

Doc. No. 1412-1-SAA-1011-1 www.odints.com Rev. 1.3
Copyright © Odin TeleSystems Inc., 2004-2010



OTX T1E1 Analyzer User’s Guide 27(112)

BERT conditions are:
Wait (Figure 46) — bit pattern is not detected;
Err (Figure 47) — several errors occurred in the short run;
(Figure 48) — the test is in the progress, status is Ok; error rate is shown.

a3t
a1

Figure 46

=i(3| BERT: ERFR
33

Figure 47

&8 EERT: OK Rate=0

a1

Figure 48

Select the span level as the scope of operations.

Without stopping BERT, click on the “BERT Setup” button (Figure 41).

In the appeared window (Figure 49) pay attention to the Error Counters and the BERT
progress indicator (marked with an arrow).
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Figure 49

3.9.3 Stopping BERT

You can stop BERT by clicking the corresponding icon on the toolbar (Figure 50), or by
clicking the “Stop BERT” button in the BER Testing window (Figure 49).
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3.10 Example Session — HDLC

3.10.1 HDLC Tx Setup

Plug loop cable between two spans you plan to use.
Select “Enable HDLC Tx” for one of the connected spans (Figure 51Error! Reference
source not found.).

|22 m| niale| s r-||-|+... ?

J "Jh ' '“ | @ ' '" J ;I‘I;E HOD: HPDE H.IZIE +TE M HI:ILC HI:ILC
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= g GOGL |Enal:u|e,l'DisaI:uIe HOL
EIH Thior-2-PCI-Plus (Board 00 [ DA [

= E s A5 RRA LFA  LMFA BPV -

a0 )2 2] 5] ) 7] ] ) o 22 4] 15 ] 2

e 0 2]l (][ ] 2 ] ] [

=160 Li#1 (E1) 105 AIS RRA LEA LMFA mg

I Xk Y G A PR R

Figure 51

Click the “Setup HDLC Tx” button:

%
HOLC

Input hex string to transmit (Figure 52).
You can also check the loop mode check-box (marked with an arrow).

Tx HDLC (Sleipnir #0, Li #0) =101 x|

HOLLC Transmit | Setup & Timeslat Selection

~HOLC Tranzmit
= HODLE File: IE:hTracej_S‘I-EDardﬂD-LiﬂD-DDDD.hdlc |

™| Custom format: I

Frares silence source
’irh Erom file [shauld contain comrect tmestamps] € Custom [msl: I

&% Shing [HEX]:IEID 01 02 &8 4B AC

— Contralz

Start | Stop [ Continuous transmit file [Loop mode]

Save setup |

Figure 52

Go to “Setup & Timeslot Selection” tab (Figure 53).
Select the timeslot (marked with an arrow) and Data rate.
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Tx HDLC (Sleipnir #0, Li #0) M E3 |
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[T 1sop 1518 [ 71523 [ 753

Select A1 | Clear &1 | FS? Mode

[~ Enable

Timezlot Capacity Options
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Figure 53

Save zetup

To finish the HDLC Tx set up click “Save setup” button.
Please note that the color of active for HDLC TX timeslots turned purple (Figure 54).

S @TYEN ws AIS RRA  LFA  LMFA BPV L
—g 0 1|2 3|4 BB F 8900 1|12 1314 15|16 17|12 19|20 21|22 3|24 28|26 & (2R 2 (a3 ?
HI:I1234EE?83.1112131415181?18193]21222324252‘52?33283]31 £

-
:

e T e T T e o e e e T e et — i

Figure 54

3.10.2 HDLC Rx Setup

Select “Enable HDLC Tx” for the second connected span (Figure 55).
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Figure 55
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Click on the “Setup HDLC Rx” button:

Select the same timeslot and Data rate (Figure 56) as for HDLC Tx (Figure 53).
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Figure 56
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Please note that the color of active for HDLC Tx timeslots turned aqua (Figure 57).
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Figure 57

3.10.3 HDLC transceiving

Go to the “HDLC Receive” tab. Click the “Start Receiving” button (Figure 58).
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I ————
R HDLC (Thor-2-PCI-Plus #0, Li #1) o || 5*

HOLC Receive I Setup & Timeslot Selection | R ecording options I

Statistics
| Total | Rate | Bad | FI5U | Lssu |
Frames 1] 1] 1] 1] 1]
Bytes a a a a
Timeztamp | Ewent | Sequence # | Length | [rata

< | i
Filter | StartHeceivingl Stop Receiving [lear | Save setup |

O

!
g
i
/
g

el .
LR AP o RS

Figure 58

Then close the HDLC Rx window. You can see the HDLC statistics on the main screen
(Figure 59 - pointed with an arrow).

Start HDLC Tx by clicking on the appropriate icon on the toolbar (Figure 59).
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Figure 59

You can see the transferred data on the main screen (Figure 60).
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Figure 60

Open the Setup HDLC Rx window (Figure 62Error! Reference source not found.).
You can see the report on receiving data.
To stop HDLC Rx, click on the “Stop Receiving” button.

[ o retesysems -orx /et mnlyzer— SETE]
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I CNEE
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—elol[1[2[z [Tatal [Rate [ Bad [rs0 [ Lssu I FPS: 1, BPS: 10
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Timestamp | Ewent | Sequence # | Length | Data ;I
3 HOLC Frame Received 538 10 00 07 02 &4 & AF &F FF |
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234933482 HDLC Frame Received E01 10 00 07 02 &4 &8 AF &F FF |
234934506 HODLC Frame Received E0Z2 10 00 07 02 &4 & AF &F FF |
234935402 HDLC Frame Received E03 10 00 07 02 &4 & AF &F FF |
234936426 HDLC Frame Received E04 10 00 07 02 &4 &8 AF &F FF |
22:45:37.480  HDLC Frame Received E0S 10 0001 02 A4 AB AE AF FF |
234938474 HDLC Frame Received EOE 10 0007 02 &8 4B AF AF FF /&
4« | »
Filker | Start Heceivingl Stop Heceivingl [Clear, | Save setup |
|Setup HDLC Ri... 2.12.1.0 1 Board v
Figure 61
To stop the HDLC Tx, click on the corresponding icon on the toolbar: -
Tz
HDLC

3.10.4 HDLC logging

Go to the “Recording options” tab of the Setup HDLC Rx window (Error! Reference
source not found.).

Add new trace by clicking on the button “Add”. Then enable the trace by choosing the
corresponding check-box. Set file for logging by clicking the Browse button. Click the
Save setup button. (Figure 63Error! Reference source not found. - pointed with an
arrows)

Now when you will start HDLC Rx, HDLC logging will run automatically.

Doc. No. 1412-1-SAA-1011-1 www.odints.com Rev. 1.3
Copyright © Odin TeleSystems Inc., 2004-2010



OTX T1E1 Analyzer User’s Guide 34(112)
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[ Add info about zpan and board ta File Name W Sequential fils name
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Figure 62
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4 Base Package

This section describes the basic features of the Analyzer (when no add-on modules are

installed). Description of add-on modules is given later in this Guide (refer to chapter “5

Add-On Modules™).

4.1 Drop-down menus

411 File
This menu (Figure 63) is simple, and is used to exit the application.
[:gile Ackion
Exit |
Figure 63
4.1.2 Action
The “Action” menu (
Figure 64) allows to carry out basic actions on boards and spans.
fckign  Wiew  Toal:
T1 Il Setup
E1 El Setup
Properties. .
K. Clear History
Figure 64
In this menu you can select T1 or E1 (Layerl) operating modes of the current span or
board:
T1 Setup/ E1 Setup — to set up T1 or Eloperating mode;
Properties — to set up the operating mode of the board or spans;
Clear History — to clear the operating dynamic statistics of the span or several spans.
This menu is context-dependent and supports group operations.
You can operate on one span, on the whole board or on all the boards of the system
depending on the position in the hardware tree. For example, to change the operating
mode of all the spans of the Thor-4-PCI-Plus board from T1 to E1 you should select the
board in the hardware tree and select “E1 Setup” in the menu. At the same time if the
boards have different operating options or some options are incompatible with one of the
boards in the system, the Analyzer will set only compatible options.
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413 View
The “View” menu option (Figure 65) enables to control the Toolbars display, the Status
Bar and allows to refresh the window if the shown condition does not represent the fact.
You can separately control the display of each toolbar listed in the “Toolbars” submenu.
The “Toolbars” menu is also available via right-clicking on any toolbar-free space
intended for the toolbar’s indication.
N Tools  Applications Help
Status Bar Ackion
Refresh Record/Play
EERT
HOLC
Analysis
SpectrumfOscilloscope
ABCD
L1 Alarms Generation
Figure 65
The following toolbars are presented in the current Analyzer’s version:
Base package
® K2 32 PR
Standard — J
This toolbar allows to change program options (See 4.1.4.1), to get help or to launch
Recorded Data viewer (See 4.1.4.2).
. lime|
Action —
This toolbar allows to change span or board properties as described in 4.1.2
Add-ons:
Record/Play, BERT, HDLC, Analysis, Spectrum/Oscilloscope, ABCD and L1
Alarms Generation. Add-on toolbars will be described later in this Guide (See 5).
414 Tools
The “Tools” menu option (Figure 66) allows to access the application’s and the modules’
global settings and also to open some Plug-In modules, integrated into the Analyzer, such
as “Recorded Data Viewer” and “HEX Viewer”.
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FF, Recarded Data Yiewer
HEX Viewer

Figure 66

37(112)

“Recorded Data Viewer” allows to view the file formats, recorded with the Record

module. The data is available as a group of timeslots represented frame by frame. This
module also supports converting into other formats.
HEX Viewer allows to look through the data of a separate timeslot as in HEX so in a text
format. This module can be launched directly from the “Tools” menu option (Figure 66),
or from the “Recorded Data Viewer”.

4.1.4.1 Options

The Application settings window consists of two parts: the settings tree is indicated in the
left part and settings themselves are placed in the right part (Figure 67).

Options
= Global ) .
Main [" Disable Splash Window at Startup
User info — ¥ Saving application & modules windows position and state
Direckories : 5 - 5
Enviranment v Restore Analyzer ‘Window size and position from previous nn at Startup
Playback | Recard V¥ Restore Modules Windows size and position from previous run at Startup
Log V¥ Reopen Modules windows from previous rn at Startup
i';t::izrd Fiestore default windows size and pozitions
Hdle Rex
HE¥ Yiewer  Section Display Options
Runtime Threads . .
Burst Threshald ¥ Enable group operations floating toolbar,
Bert Skatus
TCP Server - Configuration
Load... Save... Rezet options & configuration
Save & Close I Cancel
Figure 67
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= Global

User info
Direckories
Erviranrment
Flavhack | Record
Log

Sound Card
Advanced

Hdlz R

HEX Viewer
Runtime Threads
Burst Threshold
Berk Skatus

TP Serwver

Figure 68

Global Options (Figure 68) have the following settings subgroups:

41411 Main

Main - basic application settings as well as load, save and reset configuration;
User info — user’s data used for registration and technical support;

Directories — default directories settings for modules and the temporary folder;
Environment — options settings for hardware tree display on the main screen;
Playback / Record — default options settings for “Record” and “Playback”
modules;

Log — Log module settings;

Sound Card — setting of operating parameters of the Microsoft Windows® sound
subsystem; Playback and Record Output Devices, their operating modes and VF-
Audio module default parameters’ settings are specified;

Advanced — power user settings;

Hdlc Rx - HDLC RX module settings;

HEX Viewer - HEX Viewer module settings.

“Global/Main” setting groups’ functions (Figure 69):
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" Disable Splash Window at Startup

— ¥ Saving application & modules windows position and state

¥ Restore Analyzer Window zize and position fram previous run at Startup
v Restore Modules Windows size and position fram previous run at Startup
¥ Feopen Modules windows from previous un at Startup

Festore default windows zize and positions |

— Section Display Dptions

¥ Enable group operations floating toolbar,

— Configuration
Load... Sawve... Fezet optionz & configuration

‘I\.\_ L e e e i e B i L

———r e B e R e e i T e it i S S g g

Figure 69

Disable Splash Windows at Startup — at the startup of the application the splash
window is displayed by default. If it irritates you, disable the splash window by putting a
tick not to display it.

Saving application & modules windows position and state - you can save and restore
all modules and main window's size, position and state (minimized, maximized or
normal) between program executions by selecting this check-box and other check-boxes
in this frame.

¥ Festore &nalyzer Window size and position fram previous run at Startup

Figure 70

Save the last position and the size of the Main window from the previous start up (Figure
70).

¥ Festore Modules “Windows size and pozition from previous run at Startup

Figure 71

Save the Modules windows size and position from the last module start up position and
size (Figure 71).

¥ Fieopen Modules windows from previous run at Startup

Figure 72

Open the utility with the Module windows shown from the previous start up positions
(Figure 72).

Doc. No. 1412-1-SAA-1011-1 www.odints.com Rev. 1.3
Copyright © Odin TeleSystems Inc., 2004-2010



OTX T1E1 Analyzer User’s Guide 40(112)

Section Display Options

Enable group operations floating toolbar — if this option is active the group operations
floating toolbar display is enabled. The toolbar is displayed if the mouse cursor is pointed
at the device in hardware tree. The toolbar is context-dependent and allows to minimize
the number of clicks for carrying out some actions on modules. With this toolbar the
active modules startup is possible as well as the group startup of all active modules. The
startup and the stop is possible as on the span level so on the board level and system
level.

Configuration

Load... - the load of the previously saved configuration (hardware and modules settings);
Save... - current configuration’s saving;

Reset options & configurations — all current settings and options reset to their default
values.

Note: This option is recommended to implement after the Analyzer’s version has been
changed.

4.1.4.1.2 User Info

User Info (Figure 73): here you can specify your personal data. This data can be saved as
product registration info, as additional information to the recorded files or can be used for
Odin TeleSystems Inc. support issues.

I e ) . I, e
et ' e Ll T TP — o=,

I arne: ’
Pleaze fill in 2ome information about pou,

IBiII Smith Thig information will be uzed for support
izzLIEs only.

[ritialz:

IBS
b ailing &ddress:

5
4
?
800 E. Campbell Bd., Suite 334 g

R i T PN

L

Richardsor], T 75801-8173

i =

B s P b pll

Figure 73

4.1.4.1.3 Directories

In the “Global/Directories” section (Figure 74) you can specify the default folder for
“Record” module capture files and Temporary files’ Folder. If you would not specify the
folders by yourself, the Analyzer will use the system’s Temporary folder for temporary
files and the current folder for Capture Directories.
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Figure 74

4.1.4.1.4 Environment

“Global/Environment” options group (Figure 75) allows to specify display settings. At
present only one item is available:

Display Burst DMA operation mode in Main Screen — enables Burst DMA operating

mode display.

I}._‘--‘__ T =T e T T e T et L e e % i e L = —-.-
| v Display Burst DA operation mode in Main Screen 4
i {
F ¥
o B Iy~ S
Figure 75

4.1.4.1.5 Playback/Record

“Global/Playback-Record” options group (Figure 76) allows to specify the module
settings. At present the following settings are available:

Ignore file extensions while load — put a tick to auto-detect the file type irrespectively of
its extension. If you clear the check-box, the auto-detection will be disabled and the files
will be loading according to their extension.

Limit number of concurrent timeslot in playback/record in DSP mode — “Record”
and “Playback” modules’ capacity in DSP mode is strongly dependent on hardware
configuration, DSP type, system load and other factors that is why it is highly
recommended not to record/playback more than 20 timeslots simultaneously. However,
you can override this limitation at your own risk by disabling this option.

Limit temporary playback file to — set the temporary playback file’s maximum size.
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[ Ignare file extenzions while load [autadetect by content]
I Limit nurnber of concurent timeslat in playback frecord in DSP mode. [20 T5/Li)
Limnit ternparary plagback: file to: |1 024 kb [ aximur: 2 Gb [2043 kb]

¥ Save last record format o use in next record configuration by default.

Py ey Ry

|
\
E
|
|
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Figure 76

41416 Log

“Global/Log” options group (Figure 77) allows to specify Analyzer’s logging settings.

Log lewvel: I 1-Al j

[V wirite date for every event

IV “wirite time for every event

Size limit: I Butes v Urlimited

IV Auta OpendClose log file in each wiite, [Affected after restart]

[ Do not tuncate [recreate) the Log file per each session.

Yoo L e A L BT

— = T e = rr T e e e A= = L A e e e A ar Ty .-—ll'f-—.r.-—l"'"r

Figure 77

At present the following settings are available:

Log level — allows to set log file details level. 1 — all messages, warnings and errors, 5 —
only warnings and errors, 8 — only errors. Values from 2 to 4 and from 6 to 7 are
intermediate, e.g. values from 2 to 4 - all errors and warnings and only some messages
will be written; values from 6 to 7 — all errors and some warnings will be written.

So the lower details level - the more information the log file contains, and vice versa, the
higher details level - the less detailed the log file is. Note: for the application’s stable
operating it is recommended to keep the default value of this parameter. High detailed
logs influence the Analyzer’s efficiency and reduce hard drive space.

Write date for every event — adds event’s date to every record in log-file.

Write time for every event — adds event’s time to every record in log-file.

Size limit — you can set the maximum log file size and if the size limit is exceeded the
old record will be overwritten by new ones. To disable the size limit function tick off the
«Unlimited» option.

Auto Open/Close log file in each write — this option changes the logging subsystem
operating that at each record the file opens or closes, the file data is always actual.

Note: Change this setting only if recommended by support service.

Do not truncate(re-create) the Log file per each session — in a usual mode the log file
is re-created at each startup, by erasing the data of previous startups. By checking this
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option the log file will be append.
Note: It is recommended not to use this option to save the hard drive space.

4.1.4.1.7 Sound Card
Sound card options:

VF-Audio RX:

Sound output device selection and setting of its parameters (Figure 78).

Output device — The list of all output devices detected in the system is presented here.
Default device is selected.

NOTE:

1. The list of output devices in Direct Sound and MCI modes can be slightly different, the
output device selection should be made separately for each mode.

2. After adding or deleting the system devices their identifiers can change and the
selection should be made manually.

Sound Card Buffer size - Sound Card Buffer size in milliseconds.

Sound Card buffers count - Sound Card buffers count in MCI mode.

HW Read Buffer size - Read Buffer size from OTX devices.

Adaptive Interpolate sound frames - Adaptive Interpolate sound data for sampling
frequency synchronizing of sound card and OTX devices. It is recommended to use this
function.

Use Direct Sound - use DirectX for Playback. Otherwise MCI is used. We recommend
to use Direct Sound mode as you can achieve good results of Adaptive Interpolation only
in this mode.

Allow multiple timeslot connections to one channel — allows multiple timeslots
connections to one physical sound output channel. To use this option your output device
should support this function (It is available in all sound cards that support DirectSound).

— WF-Audio B
Output device: | gundh A Digital Audio |
Sound Card buffer size [in ms]: : |1 pon [defaul: 1000 ms)
Sound Lard buff f: | 10 [default: 10]
ound Card buffers caur | I
Hw Fead Buffer size [bytes): | Iann [default; 200)

¥ Adaptive Interpolate sound frames. [ON by default]
Thiz feature iz needed to sync soundcard and 0T Board clocks.

¥ Use Direct5ound [Recommended)

v allow multiple imeslot connections to one channel.
[This feature requires hardware or zoftware mixing)

Figure 78

VF-Audio TX:

Sound input device (Sound recording device) selection and its parameters setting (Figure
79).

At present only MCI operating mode is supported.

Doc. No. 1412-1-SAA-1011-1 www.odints.com Rev. 1.3
Copyright © Odin TeleSystems Inc., 2004-2010



OTX T1E1 Analyzer User’s Guide 44(112)

Input device — the list of all Sound input devices detected in the system is presented
here. Default device is selected.

Sound Card Buffer size - Sound Card Buffer size in milliseconds.

Sound Card buffers count - number of DirectSound buffers to be used in real-time.
HW Read Buffer size - Read Buffer size from OTX devices.

~yF-Audio T
Input device: | Soundhx Digital Audio =l

I‘I oo [default: 1000 ms)
I‘I 1] [default: 10]

Sound Card buffer size [in mz):

Sound Card buffers caunt;

Hiws wfrite Buffer size [butes): : Ia[uj [default: 8O0
Figure 79

4.1.4.1.8 Advanced
“Global/Advanced” options group (Figure 80) allows to specify the following settings:

Display All Supported Line Loop modes — includes the possibility to select any Line
loop mode supported by the hardware.

Default codecs — you can specify default codecs for modules separately for T1 and E1
modes. u-Law codec for T1 mode and a-Law codec for E1 mode are default.

¥ Display & Supported Line Loop mades

— Default codecs

T1 Li bMode: IMu-Law VI E1 Li Maode: I.-'l‘-.-Law vI

—E1 Frame Formats List Group

|07 Defaults =l

¥ Feset modules TS mapping onto span configuration changes CA5 or UNFRAMED mode

B P I e & R,

F MMW‘MJ‘N”-M"MHHMP‘F’#HH-\J

Figure 80

Different E1 frame formats are available:
- OTX (Default)

- HP compatible format

- Generic format

Choose E1 frame format from the drop-down list illustrated below (Figure 81):
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0T Defaulks
HF Compatible
Genernc

Figure 81

41419 Hdlc

“Global/Hdlc™ options group (Figure 82) allows to set trace files’ format patterns. This
feature allows to work with all known trace formats without pre-converting.

M ame | Farmat String |
QT Comma zeparated ... Zp-Em-2d, 2k 50 s
0T TAR separated [SE..  Ep-Em-%d Ehiiks

[elete ﬂ

Figure 82

At supply 2 format patterns are predefined:
OTX Comma separated and OTX TAB separated.

You can create your own format patterns by right-clicking and selecting “Create New”.
Then in the format editing dialog (Figure 83) specify its name and format string.

Edit
M arne: I

String: I

E wample;

Figure 83
You can indicate the format string by using tags (Figure 84).

Format zpecification [tags, caze sensitive]:
Date and time of event:
Zd-Day of month Zm - Maonth Ey-Year %h - Hour
i - Minute #z-Second  Eu - Milizecond

Fayload information;
#n - Sequence number  ZF - Frame End Code
% - Frame length b - Frame Data [HE]

Figure 84

Note: Every tag starts with % symbol. If you just need to get % symbol but not the
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corresponding tag, indicate %% specifier.

41.4.1.10 Hex Viewer

“Global/HEX Viewer” settings group (Figure 85) allows to change the module’s
displaying modes:

Bytes per row — amount of bytes indicated in one row.

Show HEX View — Data display mark in HEX format.

Show ASCII View — Data display in ASCII format.

Address width — displayed offset width (in symbols).

Colors — allows to change background and text color in the window.

I. S N L R S S S PO __-",,-'.I
I Bytes perrove: [15 - 1
] ]
{ ¥ Show HEX View

L

I ¥ Show ASCI View !
i .

£ Address width: Ig vI

1 §
£

¢ [ Calars g
b ’V Background: I vI Text: I - v'| ’
y

E

i, Maote: You need to reopen HER Yiewsr window to apply changes. !

Figure 85
4.1.4.1.11 Runtime Threads

Runtime Threads settings group (Figure 86): allows to change the module’s runtime
thread priority.

Runtirme Threads Priarity
Thread: IBurst 140 Threads j

Prionity: | Time Critical (Realime thrsad)

Maote: To apply new threads prionties you must restart modules or whole application.

e T T T B L

i = e e A A el g e i I B e Sy e e ot R o oo P A o g AT

Figure 86

Select the mode of the thread (Figure 87).

Thread

Burzt 140 Threads
FRecard Thread
Flayback. Thread

Figure 87
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Set the priority of the thread from lowest to highest (Figure 88).

47(112)

Priority

|dle

Lowest
Below Mormal
Marmal

4.1.4.1.12 Burst Threshold

Burst Threshold settings group (Figure 89): allows to configure the burst warning error

on the main screen.

[¥ Enable Burst Threshold watch-dog

—Aborts

|v Display warning on mainscreen when sbove

[ Display alert message box when shove

1 fezecond

1 fzecond

— Ermars

¥ Dizplay warning on mainscresn when above

[ Display alert message box when shove

1 fzecond

1 #zecond

- [Ower/Under]mnz

|v Display warning on mainscreen when sbove

[ Display alert message box when shove

1 #zecond

1 fzecond

— Uzer [0/U]uns

¥ Dizplay warning on mainscreen when above

[ Display alert message box when shove

1 Ysecond

1 fzecond

— Db& Busy

|v Display warning on mainscreen when sbove

[~ Display alert meszage box when above

LI LI

1 fzecond

1 #zecond

Figure 89

4.1.4.1.13 Bert Status

g O L e L e O e i o

2
E
|
A

Bert Status settings group (Figure 90): With attention first to the Figure 90, details are

provided concerning an exemplary operational setup wherein a bit error rate tester

("BERT") module.
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v Show HEER/LBER Error rate statuz and different color of TER in Bert 'Window
BERT statuz parameters dizplaved on the Main Screen Add ta list I Fermove |

M ame | Faormat String |
Default minirirn (St 1S: 22| T: Zet|Em Zhe |
[ Default extended [S... 15: %2 | P: %patten | T: Zet | Em: %be | Rate=%cer | LOS...

—Edit
M arne: I

String; I

E =ample:

Format specification (tags, case sensevity):

rFS
—

= - State (WAIT, 0K, ERER) jpattern — Current pattern
%at - Elap=sed Time {(default format: 1 day z3:59:53)
Custom Elapsed Time:
¥Dh - Days, #TH - Total Hours, %H - Hours,
TM - Total Minutes, 3M - Minutes, 35 - Seconds s
¥1l=s - Layer 1 BLIP= $1le= - L1 Errored Seconds
(he - Bit Errors ithe - Total Bit Errors
%cer - Current Error Rate iter - Total Error Rate
(es - Errored Seconds 3efhe - Eror Free Seconds
(efz - %EFE (zeshe - SES (ses - %S5ES _:J
Figure 90

4.1.4.1.14 TCP Server

Global/TCP Server settings group (Figure 91): allows to set up the Analyzer utility server
options for the Analyzer Remote Control utility connections.

Mode is Enabled — to make the server enabled.

Listen on the interface — to make a selection of an interface.

TCP Port number — is the listening port number for the server. The default listening
port number for the server is 1894.

Maximum connections — This parameter specifies the maximum number of connections
that TCP Server may have open simultaneously.

Modules warnings — to set the preferred type of dialog box if warnings occur (Figure
92).
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¥ tode is Enabled

Lizten an the Interface: IEI.EI.EI.EI (&l interfaces) j

TCP Port number: |-| 994
 auimurn conhections: |2|:| [0 - ra lirmit)

™| fecess only fram:
* Subnet: I
fdazk: I
Modules warnings: I.ﬁ.nswer 0K, Yes or Ignore ta all question j

R T SN e TR T iy e Y e S

MIOTE: *ou must restart the application to take effect!

ik A i e e e e il e S T L J

Figure 91

Anzwer 0K, Yes or lgnore to all question L

Angzwer DK, ez or lgnore ko all question
Anzwer Dk, Mo, Abort to all question
Dizplay meszade bow on Analyzer server screen

e gk *w*"‘” A
Figure 92

4.1.4.2 Recorded Data Viewer

With the help of this module you can view the data made by the “Record” module as well
as to export any part of the file into a new file in Binary Raw Data format (Figure 93).

Recorded Data Yiewer - CDocuments and Settings' Administrator', My Docu;

File

Q00007541 45
Q00007582 13
Q00007543 F&
Q00007544 Gl

000007585 28 -;
AN =T < =15 P PR P el Pl Y A POl (U PO R (PO U S
Figure 93

File menu (Figure 94) allows to open the recorded file (“Load...”), to reload already
opened file (“Reload”), to view the properties and record parameters of the opened file
(“Properties”) and to close the module window (“Close”).
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| File

yiood

Reload

Properties

Close

Figure 94

File Properties (Figure 95) window contains:

e date and time of recording;

e user name (who made the recording);

e recording source — board: its type, serial, number;

e span and its work mode, number of recorded timeslots, flag, Recording Bits (e.g. DL-
Bits);

o file size (frames/seconds).

File properties |

Date of recording: | 31 May 2006 16:41:59

User Mame: I

Board type: | Gimle-16 PCI Plus

Board setial: I 5164130501037
Board #: ||:|
Li#: |0

Wiork mode: I T1
Fecorded TS: | 1

Recording Bits: | Mo

Size (Frames)sec): I G0000 [ 10,00

Figure 95

The Main module window (Figure 96) is a table where lines are recorded frames, and
columns are timeslots. In every cell HEX values of the needed frame and the timeslot are
indicated.
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Oe00007541 45 . e i
0x000075A2 13 ’??e% ~~ |
0x00007543 F& o 9

00007584 a0
000075485 Pk
Q00007586 05
Q00007547 45
Q00007543
00007545
00007544
00007586
0000754
Q00007 540
Dx000075AE

Hexvalres far
timeslat 1
(per frame)

Frame numbhber

Figure 96

In status string (Figure 97) the current module state, current frame number,
total number of recorded frames and recorded timeslots are indicated.
Necessary hints also appear.

|For Help, press F1 Frame @ Ox75410:1 3680 TS Mum: 1 4

Figure 97

Parts of the Recorded Data Selection:

You can select the part of data using mouse. Press left mouse button on the upper left
corner of the necessary selection area and drag the cursor to the right lower corner of the
needed area. Release the button. The selection can also be done from bottom to top. To
scroll the window put the cursor out of data borders but not out of module window
borders. To select all data by any timeslot click on its number in the table heading.

Instead of mouse selection you can set start and end frame using right-click popup
(Figure 98), using submenus “Set Start Frame” and “Set End Frame”. So you can select
only the needed group of timeslots by selecting the heading and you can specify the
lower and upper selection borders via popup menu.

You can set start frame to first frame, or enter offset of start frame manually.

5 3

et End Frame Enter Offset., .,

3o ko Frame...
Offset skyle k

Expart selection, ..

Figure 98

To export the selected area into a new file choose “Export selection...” in the menu and
specify the destination file (Figure 99).
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EY
EN[ES

=l

]

o |[en

T b e e e S,

R Y T

000007543
Q00007584
Q00007545
00007546
00007587
Q00007545
Q00007549
000075484
000007546
Q0000 7SAC
0000 7SA0
Dx00007SAE

T T r e[

|F|:|r Help, press F1

Set Skark Frame L4
Set End Frame L4
o ko Frame. ..

Offset skyle L4

o s e B il

P e P T e S P P SO N S S LR

Figure 99

52(112)

You can change the frame’s number offset style into decimal (Dec) or to hexadecimal
(HEX) via “Offset style” menu tab (Figure 100).

Set Skatt Frame
Set End Frame

k

(2o ko Frame...

Export seleckion, ..

Figure 100

41.4.3 Hex Viewer

With the help of this module (Figure 101) you can view any file in HEX and ACSII
formats as in any other HEX-viewers.

HEX Yiewer - C:'\Documents and Settings', Administrator,My Documents',G16PP-Board#0
File

00000000 3C 4F 74 78 46
ooo000lo  3C 54 53 4D 61
00000020 &E 3E 0OA4 20 20
oooooo3o 20 20 3C 4D 6F
00000040 04 20 20 3C 44
ooooooso 42 69 74 73 3E
00000060 72 63 61 6C 3E
00000070 33 37 3C 2F 42
ooooooeo 04 20 20 3C AC
00000090 3C 42 eF 61 72
00000040 0& 20 20 3C 42
000000BO  3C ZF 42 6F 61
ooo0000co 55 Y3 65 Y2 4E
gooooopo 4E 61 6D 65 3E
000000ED  3E 31 3C 2F EB&
0o0o0000FD  4C 61 73 74 52
oooooioo 61 73 74 52 78

“reclO.mfs

<OtxFilelnfor. .
<TSHask»2<{ TSHa=
k. <Ts:l<sT=>
¢Hode>1<-Hode>
... <«DLBit=:>0<~-DL
Bitsy. .. <BoardSe
rial»G16X1305010
37¢-BoardSerial »
<Li>0<sLi>
<Board:0< Board:>
.. .<BoardType:>21
<~ BoardType:>.. . <
Nzeramne: . < U=zer
Hame:. . <Version
»lesWersions. . . ¢
LastExFrame:0<-L
astREEFrame: < 0t

|F0r Help, press F1

s |

Figure 101

Doc. No. 1412-1-SAA-1011-1

www.odints.com
Copyright © Odin TeleSystems Inc., 2004-2010

Rev. 1.3



OTX T1E1 Analyzer User’s Guide 53(112)

Depending on the module settings HEX and/or ASCII display can be hidden. You can
also change the number of data shown in one string and other settings. The more detailed
information you can get in chapter 4.1.4.1.10.

As the maximum the module window content contains offset, HEX-view and ASCII-
view.

The offset is shown in hexadecimal format for the first byte in a row.

4.1.5 Applications

“Applications” menu (Figure 102) allows to activate, set up and enable Analysis
Applications:

Line Status — display module of the span’s current state, errors and alarms protocol. It
displays the Layer 1 T1/E1 parameters.

RX Realtime Monitor / VF-Audio — monitoring module of data received from spans in
a real-time mode and stream output module from timeslots to sound card.

TX Realtime Monitor / VF-Audio — transmitted data monitoring module in a real-time
mode. Stream transmission module from sound card to T1/E1 timeslots.

BERT - Bit Error Rate Tester module: receiving and transmitting,.

Record/Play — timeslot data Record and Playback modules.

Spectrum Analyzer - data stream multichannel Spectrum Analyzer module.
Oscilloscope Analyzer — data stream multichannel Oscilloscope Analyzer module.
ABCD Signaling — operating module for ABCD-signaling and Rob-bits.

HDLC Analysis — operating module with HDLC-frames.

L1 Alarms Generation - connection-monitoring and T1/E1 alarm-generation features
module.

Help
8= Line Status
fF5] R Realtime Manitor | YF-Audio
5 T+ Realime Moritar | ¥F-Audio
EERT
Record/Play
Spectrum Analyzer
Qscilloscope Analyzer
ABCD Signaling
HOLC analysis

L1 Alarms Generation

- v v v v w w

Figure 102

4.1.6 Help
Application’s documentation can be opened from the “Help” menu option. To call
“Help” you can as well use “F1” shortcut combination.
Note: if you press “F1” but Analyzer informs you “Help” file can’t be found” address to
technical support service.
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In “About T1/E1 Analyzer” (Figure 103) menu option you can find information about
Application’s version, license and technical support.

Help

_%I:u:uut T1/E1 analyzer... ‘

Figure 103

4.2 Main Window

Analyzer’s Main Window (the part of it is shown at Figure 104) is a real OTX devices
tree. You can get more detailed information on OTX devices in the OTX Programming
Guide.

The first tree level is a computer (system). It is always one option (for the present
moment), and its name is the workstation computer’s current name.

On the second level there are OTX boards installed into the computer and enabled to be
used in the application. The board is identified by its name and type, location (board’s
system number) and operating mode (without DSP, DMA)

ﬁ Gimle-16-PCI-Plus (Board 00/ no DSP mode [ [ DMA [
=- B8 Thor-4-PCI-Plus (Board 03 j DMA |

Figure 104

On the 3d level there are board’s spans with the current condition and operating modes
information.

On the 4™ level there are span’s timeslots divided into receiving (RX) and transmitting
(TX). A status of active analysis modules is also indicated on the 4™ level.

More detailed info on tree levels you can find in sections 4.2.1, 4.2.2, 4.2.3.

Actions on devices and operations on modules can be reached by different ways:

Via menu bar.

Via toolbar.

Via right-click on the menu of a node in the Main Window.

Via mouse hover-over feature over a node in the Main Window.

In this example (Figure 104) the Analyzer is running two boards: Gimle-16-PCI-Plus
board and Thor-4-PCI-Plus board.

Consider the following example of the Main Window view (Figure 105):
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Figure 105

The name of the workstation computer here is WALES, there is 1 board in the system -
Thor-4-PCI-Plus, its system number is 0 and DMA operating mode. All board’s spans
operate in T1 mode. Spans 0 and 1 are active, spans 2 and 3 are inactive, the BERT is
running on span 1 and 0 on all timeslots, BERT condition is OK, no errors found, on the
2 span the recording is set on 2, 3 and 4 timeslots.

Here the span 2 is selected; all actions in the menu and toolbars will be applied to this
span. On the spans 2 and 3 the LOS and LFA errors are detected.

System level

System level can be reached from the properties of the first tree level of Analyzer’s Main
Window which we selected in Figure 104.

On the system level you can see information about all boards found in the system (Figure
106). By clicking “System Report” button (Figure 107) you can get the generated report
on all OTX-boards installed in the system. To disable some boards for using in Analyzer,
remove the tick from the boards you do not want to use and save the changes by clicking
the OK button. The board will be concealed in the list of boards at the next startup and
can be used in other applications.

Warning: If you disable all the boards, the Analyzer will not run.

T1,/E1 Configuration

System Information | T1 Eunfiguratiunl E1 Ennfiguratiunl
Eoard | ## | Serial | Mode |
Gimle-16-PCI-Plus 0 G16<130501057  Burst
Thar-3-PCI-Plus 0 T4PFX110801005  Burst
Figure 106
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Figure 107

The T1 and E1 configuration for the entire system (all boards and all Line Interfaces) can
be set in the System Properties Window. The T1 settings are in chapter 4.2.3.1 and the E1
settings are in chapter 4.2.3.2.

4.2.2 Board level

On the hardware tree board level the following board’s settings parameters are available
(Figure 108):

Clock source: internal or one of the spans.

Use Burst Device for Analysis applications: use Burst mode instead of DSP (default
mode).

Use TSO for playback: allows to record TSO slot in E1 mode (for several boards).
Dongle Type: Dongle Type choice for PCMCIA boards (an obsolete option, added for
consistency).

Sync record/play mode: synchronous Record/Play startup (only for PCMCIA).

T1/E1 Configuration ll

Board Configuration I T I:::unfiguraticunl E1 Ennfiguratiunl

Clack Source

¥ Use Burst Device for &nalysis applications

"'l-uq,_ At T et T ot it e, 4.]'5:

[T Wze 150 For Flayback l}
[Manale Type I - j
[T Svnc Fecard?Flavback mode (Dl for PEMENS boards]
e W e ey St
Figure 108

In the lower part of the window the board is displayed (Figure 109).
Board information contains serial number, board build, CPLD build, bus parameters and
other service information.
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Figure 109

The T1 and E1 configuration for the entire board (all Line Interfaces on the selected
board) can be set in the Board Properties Window. The T1 settings are in chapter 4.2.3.1
and the E1 settings are in chapter 4.2.3.2.

4.2.3 Line Interface (Li) Level

Line Interface level is the level of span and its timeslots (Figure 110). Span condition,
errors history, timeslots and active modules conditions are available.

Let us examine the Li0 span condition (Figure 110) which is indicated in the hardware
tree on the main screen:

@ Li#0 (T1) Las AlF

—al1

118

&2l e [l 2 3 1 1 [

BERT: O Rate=0

o
w
=
=
=
o

a1

Figure 110

Green circle indicates that span is operating, synchronization is being carried out, line is
hooked up and active. The remote site sends the signal with correct parameters of Layer 1
possible conditions:

Green — everything is OK.

Red — critical errors. There is no Carrier detected or spans are in different modes (T1 and
E1). There can also be connection problems. Check the correct connection and
connector’s layout. If the problem continues refer to the Odin TeleSystems technical
support service.

Yellow — there are errors but on the whole the span is runnable, there is a carrier signal.
Usually there are differences in Layer 1 parameters, kind of CRC4 or MFA.

You can see Layer 1 detailed status on the top of Figure 110.
There are 3 conditions of each parameter: no errors (gray), there are errors (red, blue or
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yellow), errors occurred (gray with red “button” icon)

The more detailed information on statuses you can get in chapter 4.3.1.

To the right of status indicator the red pin can be shown meaning that errors happened to
be (there are records in the history). If you want to clear the records, enter

“Action menu => Clear History” option (chapter 4.1.2).

In disabled modules condition the timeslots are indicated gray. The upper timeslots’ row
is data transmission, the lower — data reception. To the left of the timeslots pad there are

correspondent data stream pointers.

Depending on the current active modules the timeslots can be marked with the following

colors:

Color Module Direction

Red Record RX

Green Playback TX

Light BERT RX/TX

blue

Yellow VEF- RX
Audio

Cyan VEF- TX
Audio

Pink HDLC TX

Cyan HDLC RX

To the left of the timeslots there is an icon indicating which string is a receiver and which
is a transmitter, as well as Record and Playback icon at active correspondent modules.

If the Loopback span mode is active the correspondent “Line Loop” icon is displayed to
the right of the error indicator (Figure 111). The more detailed information on Loopback
mode you can get in chapter 4.2.3.1.

LMFE BPYVE O
&l 14| z1[21 22 = 4 Ly
eI s

Figure 111

The Li can operate in either T1 or E1 mode. Each mode is associated with specific Layer
1 configuration settings. The Layer 1 configuration settings are accessed via the T1 and
E1 property pages.

4.2.3.1 T1 Properties (Layer 1 settings)

On “T1 Properties/Layer 1” settings tab (Figure 112) you can change the following T1
stream options:
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T1/E1 Configuration

Eoard Configuration  T1 Configuration | E1 Eu:unfiguratiu:unl

¥ Enable CRCE

Transmit Line Code

Receive Line Code IBBZS

Frame Format IESF V¥ Autematic Bespnchionization

Tx Bemate Alarm Format IYELLDW_.-’-‘-.

v Automatic Femate Alam

Led Led Lo Led

Rx Remate Alarm Farmat IYE LLOM A

LOS Sensitivity |1 0
LOS Recovery |2-| ™ Receive Equalizer
Line Length I1 0
- [ Transmit with High Pawer
LF& Sensitivity |'wRONG_2_0UT_OF_4 = |
Signaling Mode |ccs x| T Mode
Connection options ITerminate - 1004120 ohm balanced differential signal j
Line Loop INEINE [all loops off] j
Idle Byte [ |54 Hex value. By default - Oxb4.
[T Set custom input B threshold walue: |59':| milli+/alks
| k. I Cancel | Help
Figure 112

Transmit/Receive Line Code:
AMI - Alternative Mark Inversion (AMI) Line Coding
B8ZS - Bipolar 8 Zero Subsititution (B8ZS) Line Coding

Frame Format:

F12 - 12-frame multiframe format (F12, D3/4, SF)

F4 - 4-frame multiframe format (F4)

ESF - 24-frame multiframe format (F24, ESF)

F72 - 72-frame multiframe format (F72, SLC96, remote switch mode)

Tx/Rx Remote Alarm Format:

Select the Remote Alarm Indication (Yellow Alarm) format to be expected in
Receive/Transmit direction with the F12 and ESF Frames.

If Format A is selected, with F12 Frame Format the bit #2 in every channel is set to ‘0’.
With ESF Frame Format a pattern on ‘1111 1111 0000 0000 ... is sent in the data link
channel.

If Format B is selected, with F12 Frame Format the Frame Synchronization (FS) bit of
frame 12 is set to ‘0”'. With ESF Frame Format the bit position 2 in every time-slot is set
to ‘0.
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With F4 and F72 frames formats the Yellow alarm is indicated in both formats by forcing
the bit position 2 to ‘1’ in every speech channel.

YELLOW_A - F12: bit2 =0 in every channel (ESF: pattern ‘1111 1111 0000 0000’ in
data link channel)

YELLOW_B - F12: FS bit of frame 12 (ESF: bit2 =0 in every channel)

LOS Sensitivity:

Sets the sensitivity level for the Loss Of Signal (LOS) detection.

A LOS alarm will be generated if the incoming data stream has no transitions during
programmable number (N) of consecutive pulse periods.

The number given as the LOS Sensitivity value will be multiplied by 16 to arrive to the
pulse count number N. The time for detecting LOS will be 16 x LOS Sensitivity x Pulse
Length (488ns).

The maximum time is 16 x 256 x 488ns = 2ms

Possible Values: 1-256

Example Value:

LOS Sensitivity = 128 (16 x 128 x 488ns = Ims)

LOS Recovery:

Sets the sensitivity level for the Loss Of Signal (LOS) recovery.

A LOS alarm will be cleared if in the incoming data a number of Pulses (N) occurs
during the time period set with the LOS Recovery parameter. The time interval starts
with the first detected pulse transition and a pulse count is incremented with every
received pulse. If the pulse number is greater than the number N set with this parameter,
the LOS alarm will be cleared.

Possible Values: 1-256

Line Length:

Specify the length of the T1 line cable in meters. This information is used by the T1
transceivers to adjust the transmit pulse masks according to the line length.
Possible Values: 0-65535

LFA Sensitivity:

Set the condition when the Loss of Frame Alignment (LFA) is reported.

LFA can be reported if 2 out of 4, 5, or 6 framing bits have been detected to be incorrect.
WRONG_2 _OUT_OF_4 - 2 out of 4 framing bits incorrect

WRONG _2 OUT_OF _5 - 3 out of 4 framing bits incorrect

WRONG _2 OUT_OF_6 - 4 out of 4 framing bits incorrect

Signaling mode:
CCS - Common Channel Signaling
CAS_BR - Channel Associated Signaling (Bit Robbing)

Connection options:

Terminate - 75 ohm balanced unipolar signal - Xmit is enabled, Amplifier is disabled,
Monitor mode disabled, Termination mode is 78 Ohm

Terminate - 100/120 ohm balanced differential signal - Xmit is enabled, Amplifier is
disabled, Monitor mode disabled, Termination is 100/120 Ohm

Line loop:
NONE - All Line Loops off.
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LINE_LOORP - Line Loop (Payload Loopback of the external highway). Looped data
will pass through the entire receiver including the wander and jitter compensation.
REMOTE LOOP (with JITTER) - Remote Loop with Jitter Attenuation On (Loopback
of the external highway bypassing the framer).

REMOTE LOOP (without JITTER) - Remote Loop with Jitter Attenuation Off
(Loopback of the external highway bypassing the framer).

LOCAL LOORP - Local Loop. The receiver on the external highway is disconnected. The
internal highway is looped back to the time-space switch.

Idle byte:
Byte indicated in this field will be transmitted in span if the modules are not active.

Enable CRC6:

Set whether CRC6 checking and generation will be enabled when using the ESF frame
format. When disabled, the receiver will not perform the CRC6 check and the CRC6 bits
are set to ‘1’ to the transmit direction.

Automatic Resynchronization:

If checked, the Framer will automatically re-synchronize after loss of synchronization. If
unchecked the Framer will not synchronize automatically but a re-synchronization
procedure must be specifically initiated by the software.

Automatic Remote Alarm:

If checked, a Remote Alarm (Yellow Alarm) will be sent automatically in the outgoing
data stream when the receiver is out of synchronization.

The alarm will also be automatically removed when the receiver returns to the
synchronized state.

Receive Equalizer:

The Receive Equalizer can be used match the 18dB ITU-T 1.431 requirement. When the
Equalizer is turned off (unchecked), the Receiver is 6dB, when turned on, the Receiver is
18dB.

Transmit with High Power:

When checked the pulses on the line interface will be sent with high power. If unchecked
the pulses will be sent with low power.

J1 Mode:
Enables J1 Frame Format mode.

4.2.3.2 E1 Properties (Layer 1 settings)

On “E1 Properties/Layer 1” settings tab (Figure 113) you can change the following
Elstream options:
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T1/E1 Configuration

Board Configuration  E1 Configuration |

Line Code IHDBS j ¥ Extended HDE3 Error Detection
Frame Format IEFIDl kuilkifrarme -PCM 3 j PLCk31
AlS Detection IG??E j v Regain Multiframe Automatically
LOS Sensitivity |1 i ¥ Automatic Remate Alam
LTS Flesmyey |2-| [ Receive Equalizer

_ [T Tranzmit with High Power
Line Length |1 1]
Connection options ITerminate - 100120 ohm balanced differential zsignal j
Line loop INEINE [all loops off] j
|dle Byte [ I?F Hex walue. By default - 0x7F.

[T Set custom input B threshold salue; | S00 millfalts
| k. I Cancel Help
Figure 113

Transmit/Receive Line Code:
AMI - Alternate Mark Inversion (AMI) Line Coding
HDB3 - High Density Bipolar 3 (HDB3) Line Coding

Transmit/Receive Frame Format:

DOUBLE FRAME - Double Frame: PCM31

CRC4 MULTIFRAME - Cyclic redundancy check 4 Multiframe: PCM31
CRC4 MULTIFRAME G706: PCM31 - CRC4 Multiframe format with modified
CRC4 Multiframe alignment

CAS Multiframe - PCM30 - Channel associated signaling (CAS) Multiframe
CAS+CRC4 Multiframe - PCM30 Cyclic redundancy check 4 (CRC4) and Channel
associated signaling (CAS) Multiframe
UNIFRAMED - PCM32 Unframed E1

In “PCMxx” abbreviation “xx” is the number of “active” timeslots.
The list of available frame formats is selected in the “Options\Advanced”.

AIS Detection:

Set the algorithm that is used to detect the Alarm Indication Signal (AIS).
According to ETX300233 an AIS alarm is detected if the incoming data stream contains
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less than 3 zeros within 512 bits and a Loss of Frame Alignment is indicated. The alarm
will be cleared if 3 or more zeros will be detected within 512 bits or a Frame Alignment
Signal (FAS) word is found. According to ITU-T G.775 an AIS alarm is detected if the
incoming data stream contains less than 3 zeros within a doubleframe (512 bits) over a
two doubleframe period (1024 bits).

The alarm will be cleared if 3 or more zeros are detected within a doubleframe for two
consecutive doubleframes.

ETS300233 - AIS alarm will be detected according to ETS300233

G775 - AIS alarm will be detected according to CCITT G.775

LOS Sensitivity:

Sets the sensitivity level for the Loss Of Signal (LOS) detection.

A LOS alarm will be generated if the incoming data stream has no transitions during
programmable number (N) of consecutive pulse periods.

The number given as the LOS Sensitivity value will be multiplied by 16 to arrive to the
pulse count number N. The time for detecting LOS will be 16 x LOS Sensitivity x Pulse
Length (488ns).

The maximum time is 16 x 256 x 488ns = 2ms

Possible Values: 1-256

Example Value:

LOS Sensitivity = 128 (16 x 128 x 488ns = 1ms)

LOS Recovery:

Sets the sensitivity level for the Loss Of Signal (LOS) recovery.

A LOS alarm will be cleared if in the incoming data a number of Pulses (N) occurs
during the time period set with the LOS Recovery parameter. The time interval starts
with the first detected pulse transition and a pulse count is incremented with every
received pulse. If the pulse number is greater than the number N set with this parameter,
the LOS alarm will be cleared.

Possible Values: 1-256

Line Length:

Specify the length of the T1 line cable in meters. This information is used by the T1
transceivers to adjust the transmit pulse masks according to the line length.
Possible Values: 0-65535

Connection options:

Bridge - HighZ - Xmit is disabled, Amplifier is disabled, Monitor mode disabled,
Termination mode is HighZ

Terminate - 75 ohm balanced unipolar signal - Xmit is enabled, Amplifier is disabled,
Monitor mode disabled, Termination mode is 78 Ohm

Terminate - 100/120 ohm balanced differential signal - Xmit is enabled, Amplifier is
disabled, Monitor mode disabled, Termination is 100/120 Ohm

DSXMON -20dB - Xmit is disabled, Amplifier is disabled, Monitor mode enabled,
Termination is 100/120 Ohm

DSXMON -30dB - Xmit is disabled, Amplifier is enabled, Monitor mode enabled,
Termination is 100/120 Ohm

Line loop:
NONE - All Line Loops off.
LINE_LOOP -Line Loop (Payload Loopback of the external highway). Looped data will
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pass through the entire receiver including the wander and jitter compensation.

REMOTE LOOP (with JITTER) - Remote Loop with Jitter Attenuation On (Loopback
of the external highway bypassing the framer).

REMOTE LOOP (without JITTER) - Remote Loop with Jitter Attenuation Off
(Loopback of the external highway bypassing the framer).

LOCAL LOORP - Local Loop. The receiver on the external highway is disconnected. The
internal highway is looped back to the time-space switch.

Idle byte:
Byte indicated in this field will be transmitted in span if the modules are not active.

Extended HDB3 Error Detection:
Selects the error detection mode. When turned off, only double violations are detected.
When turned on, “0000” strings are detected as code violations as well.

Regain Multiframe Automatically:
When enabled, the receiver will search a new basic and multiframing if more than 914
CRC errors have been detected in a time interval of one second.

Automatic Remote Alarm:

If checked, a Remote Alarm (Yellow Alarm) will be sent automatically in the outgoing
data stream when the receiver is out of synchronization.

The alarm will also be automatically removed when the receiver returns to the
synchronized state.

Receive Equalizer:

The Receive Equalizer can be used match the 18dB ITU-T 1.431 requirement. When the
Equalizer is turned off, the Receiver is -10dB (short haul), when turned on, the Receiver
is -36dB (long haul).

Transmit with High Power:

When checked, the pulses on the line interface will be sent with high power. If

unchecked, the pulses will be sent with low power.

Set custom input RX threshold value — option is used to set the RX threshold value in
millivolts.

4.3 Applications

In this section the list of the applications included in the base package is introduced.

4.3.1 Line Status

In the Line Status window you can see the line current condition, error’s statistics, span
events log, and also you can clear the statistics (Figure 114).

Doc. No. 1412-1-SAA-1011-1 www.odints.com Rev. 1.3
Copyright © Odin TeleSystems Inc., 2004-2010



OTX T1E1 Analyzer User’s Guide 65(112)

Thor-4-PCI-Plus £0, Li# 0 Condition

@

Lozs of Signal
AlS, Blue Alarm

Remate Alarm, ellow Alarm

Lozz af Multiframe Alignment

L
2
2} Loss of Frame Alignment
L
2

Bipaolar Wiolation

PP

Frequency

Frequency in Hz |'|544|:”:":I Power in dE I

Erru:ur Enunters
|V CRC EBIT SLM SLP

T Logdlamms Fleset Histu:ur_l,ll
Figure 114

Let us examine each portion of the window.

Window heading (Figure 114) shows the board’s type and number as well as span’s
number.

Line status is indicated by colored circles in a traffic light mode:
e Red - error (this parameter is in “error” condition);
o Yellow - alarm (this parameter is in OK condition, but has been in “error”
condition);
e Green - OK (the parameter is in normal working state).

The following parameters conditions are shown in Figure 115:

LOS (Loss of Signal) - Red Alarm, means the span is disabled, there is no carrier.
Probable reasons: the cable is not connected or parameters or operating mode are set
falsely.

AIS, Blue Alarm - Alarm Indication Signal (Blue Alarm), means that errors occur in the
stream. Check the span settings and AIS detector’s type.

Remote Alarm, Yellow Alarm — means that the second site resynchronized the stream
because of stream’s errors.

Loss of Frame Alignment - Stream frames alignment error. Check Layer 1
synchronization and span settings.

Loss of Multiframe Alignment — Loss of alignment in multiframe alignment mode.
Please check Layer 1 settings on both ends.

Bipolar Violation — BPV error has been detected, please check current mode.
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Figure 115

Error statistics (error amount) (Figure 116) is shown by the following division:

CVE - Code Violation Count

CRC - CRC Error Count. I.e. in CRC4 of Layer 1 is on. Some non-stable links (like
long-DSL) has CRC mode enabled. It causes decrease of data bandwidth but assures data
were not corrupted. Please check connection and test it with BERT.

EBIT - For E1: E-bit Error Count, For T1: Error Block Count.

SLN/SLP - Receive Slip Negative/Positive — Please check clock source. Usual cause:
both sides are in slave mode, waiting for sync from the same Li infinite.

CWE CRC EBIT SLM SLP

KN C R (N

Figure 116

For some boards the span current synchronization frequency and its Power in dB can be
indicated (Figure 117).

Frequency in Hz |1544|:":":| Pawer in dE I':I

" Frequency

Figure 117

All span events are logged and can be viewed. Click ”Show History” button and you will
see the logged events in a new window (Figure 118).

Events History i

Timestamp Event
| |

17:56:04 T1: Errored Second

17:56:04 T1: Receive Slip Megative
17:56:04 T1: Code Violation Count
17:56:03 T1: Frame Alignment B ecovery
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Figure 118
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4.3.2 Oscilloscope

The Oscilloscope feature can be enabled and started from the toolbar and the main menu
(under “Applications”). See Figure 119.

| @ e b

Figure 119

The Oscilloscope (Figure 120) can be enabled on any board that supports Burst DMA
operating mode, i.e. Thor-8-PCI-Plus or Thor-2-PCI-Express.

The Oscilloscope shows oscillograms of the selected timeslots for the data period of a
second/frequency refresh.

On Y axis signal value (from -0 to +0) is shown, -Inf (minus infinity) is the center, i.c.
infinitely small signal. On X axis the samples are shown.

&1 Oscilloscope Analyzer - Thor-2-PCI-Plus #
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.:\I i J':I A i |'"|

|'|
dB - Inf |.|,,.

280 'n‘ VoY 'I'I " W "" 'I,I' '|l' "J Y " W 'u
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-21.4 ' \
-18.4
-16.49
For Help, press F1 o
Figure 120

To setup the Oscilloscope as well as to start and stop it you can use the toolbar in the
Analyzer’s main window or in the popup menu (Figure 119, Figure 121). In the popup
menu you can change module parameters and control start and stop.

i || |||| |ﬁ In | il r'I ! [Il ||f|| lil |n|
|||H||| = A

.14.|:| |”| ||| ||| |||| [Nl Start/stop || IR
lllI.'Fl-"-"-"l-""l-"-""' |l

Figure 121

The main settings of Oscilloscope module are illustrated in Figure 122:

Refresh — refresh frequency in milliseconds. Here you can set refresh time interval, it
depends on number of frame buffer data to be displayed on-screen per one turn. For
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example, at 100 msec value the oscillogram will be refreshed 10 times per second and
will show data collected for 100 msec period.

Scale — Y-axis scale factor. Default value is 1.0 X, use it for full dynamic range display.
You can adjust this factor if you need more detailed view, but in this case some peaks can
be beyond the edge of the window.

Monitoring Timeslots — you can select the timeslots for which the oscillogram needs to
be displayed. To activate the timeslot tap off the check-box to the left of the timeslot’s
name and select the codec and line’s color.

Oscilloscope Setup k

T1Li |

Refrezh [mzec): - Scale [1# =full): I'I.EIX vI

— Manitaring Timeslats
[~ 15m j - [~ 1513 j -
I~ 1502 Al = Totse 2\
W 1503 [law = -l [ 1515 - |
[ 1504 - - [T T51E - -
P .,_4-..—\.4: T [ P, _A.a.--\_q.ﬂnE[ A v BTSN P
Figure 122

In this case we had picked to monitor one timeslot, TS3. There is u-law data stream in it.
We are seeing a 500 Hz sine-wave in this timeslot. The oscillogram is displayed
acceleration on the time axis (Scale 1.0X); refresh frequency is 10 times per second.

Timeslots’ additional settings and “Select All/Clear All” functions are located in the
lower part of the window (Figure 123):

Thick lines — if you tick off the check-box, the line will double increase in thickness.
Select All — to activate all timeslots.

Clear All - to disable all timeslots.

Other Colors:

Background — oscilloscope background color.

Grid — oscilloscope grid line color.

e T e T T T T =T e e e T e e e e

[T Thick lines Select Al | Clear All

— Other Calars

Backaground: I- vl Grid: I- vl
Start I Cancel | Help

Figure 123
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4.3.3 Spectrum Analyzer

The Spectrum Analyzer application can be enabled and started from the toolbar and the
main menu (under “Applications”) as well as using right-click popup in device tree on the
main screen. See Figure 124.

|

Figure 124

Spectrum Analyzer module can be enabled on any board which supports Burst DMA
operating mode, e.g. Thor-8-PCI-Plus or Thor-2-PCI-Express.

With Spectrum Analyzer (Figure 125) you can view the real-time spectrum analysis of
selected timeslots.

Note: this module can work in a multichannel mode.

On Y-axis there is spectrum energy on selected frequencies (X-axis).

Bl Spectrum Analyzer - Thor-2-PCI-Plus #0, Li# 1 -0 x|

flill
,_HI'I B ;
.]T\ij:ﬂfl;ﬁj’ “\ﬁ'\l;ﬁ?}:ﬁw

a =11 120 270 3E0 450 540 E30 T20 210 =lun} 1000 Hz

Faor Help, press F1 =

Figure 125

In this example we are listening to a 60 Hz sine-wave and 300 Hz triangular waveform.

To set up, start and stop the Spectrum Analyzer use the toolbar in the main window or
popup menu (Figure 124, Figure 126)

Figure 126
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Spectrum Analyzer’s main parameters are illustrated in Figure 127:

FFT Size — defines the frequency range amount of FET algorithm for which the spectrum
power is valued. The higher the parameter’s value, the more detailed analyses will be and
more processor time will be needed.

Smoothing window — chose the algorithm for FFT algorithm smoothing. It is known that
on the boundaries the algorithm is in the error. To minimize it the data is additionally
reprocessed before the FFT algorithm.

Refresh — refresh time in milliseconds, e.g. at the value of 100 msec the spectrogram will
refresh 10 times per second. The best way is to set refresh interval as 500 msec. In this
case the system load will be reduced, but the current processes dynamics can be analyzed.
Db Range, Freq, range — input data scale can be set, e.g. if it is necessary to show one of
the peaks more detailed.

Hold peaks during monitoring — using this option peaks are storied on the screen during
the set time in seconds. The option allows to see average data, prevailing frequencies in
the signal.

Save last monitored view — if you check this option the spectrogram will not clear after
module stops, otherwise the window is cleared.

R

; FFT Size: Srnaathing window: |<nu||> 'i 1
1 Refresh [mzec): |350 - !
L dB range: |-1 B0 "I dB to IEI de i
'{ Freq. range: IEI Hz to |4EIEIEI Hz [max: 4000] :
3

J}a ™ Hald peaks during monitaring [zec): |3 _I: ;
f‘,_ V' Save last monitored view ‘
Figure 127

You can select necessary timeslots for monitoring (Figure 128). To select the timeslot
tick off the checkbox to the left of the timeslot’s name and indicate data format (a,w-law
or PCM-8) and curve color.

— Manitaring Timeszlotz
™ 7501 =l <l ro1sis
I~ 7502 =l <] 1514
¥ T503 [alaw v| ~| [ 1515

[

i

[~ 71504 = [~ 1518 =
M o1ans |, ~| «L I 1517 -| -
Figure 128

This module supports multi-channel operating mode, so another selected timeslot and
color will also be shown on the screen. This mode is convenient to compare 2 signals
visually.

Let us explain the rest of the parameters in the bottom of this dialog (Figure 129). In the
window lower part the following additional settings and “Select All/Clear All” functions
for all timeslots are located:

Thick lines — oscillogram line’s double increase in thickness.
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Select All — to activate all timeslots.

Clear All - to disable all timeslots.

Other Colors:

Background — Spectrum Analyzer window background color.
Grid — Spectrum Analyzer area grid line color.

I~ Thick lines Selectall | Clearsl
— Calars
B ackground: I- vI Grid: I- vl
Figure 129

4.3.4 RX Realtime Monitor / VF-Audio

RX Realtime Monitor/VF-Audio application can be enabled and started from the toolbar
(Figure 130) and from the main menu (under “Applications”) as well as using right-click
popup in device tree on the main screen.

PERrEES 8w :
|

] J+¢

HNlTE HATE L=

|
e

R Realtirme ManitorYF-Audio, |

Figure 130

With the help of this module you can view the incoming data in real time, and also listen
it via sound output device at your computer (Figure 131).

RX Realtime Monitor / ¥F-Audio {Thor-2-PCI-Plus &0 !'!
TS 00 FF Ts0g | BD Ts16 | B? 3
TS5 01 D7 T503 | EB TS17 | ED .
TS 02 ED TS10 | B7 T518 | D7 i
T503 EE T5 11 BB T513 | DB
TS 04 BD T512 | DE Ts20 | 7D !
s N P e L e aa b o | 77 e

Figure 131

Data in the window is displayed in hexadecimal format separately for each timeslot.
When the data is changed the cell’s background color temporarily turns red.

To listen to the data coming to the given timeslot via soundcard output right click on the
necessary timeslot cell, choose codec and connect to one of the channels of your sound
output device (Figure 132, Figure 133).
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When you enable the timeslot to the right of the cell there the “speaker” will appear
indicating that the timeslot is enabled.

At closing the window all active timeslots switch off.

= s Tt 12l [l [l e e
TS |:|3 ? T 44 I;.I h I'ri'\- - 54
TS 04 £ Conneck o Ln.a L Channe 1
1505 Fe Connect ta Right Channel Eq
TS 0B Rd Drata Format a-Law
T5 07 54 T515 a4 T5 2'T
T5 03 ks T5 16 I R4 T5 2 PCM-3
Figure 132
13 L T 1o lu a4 1w 1g HE
TSI:I3 12 Tr 44 # Tr 4An 54
1S 04 Conneck ba Left Channel 54
15 05 ﬁ Conneck ba Right Channel Eq
TS 06 a4 Daka Format L4 R4
TNz lefd - wTodas=l_Fd .. Fe=aa B4
Figure 133
T5 M a4 T509 a4 T517 a4
TS 02 a4 T510 a4 T518 a4
T5 03 a4 ‘:HE T5 11 a4 T5139 a4
TS5 04 R4 T512 R4 TS5 20 a4
T5 05 a4 T513 FF T5 3 A4
T5 06 R4 T5 1% FF T5 22 A4
TS 0OF a4 TS5 15 FF TS 23 a4
T5 08 R4 T5 16 7E T5 24 a4
Figure 134

In this example (Figure 132, Figure 133, Figure 134) TS 03 connection to the left channel

of the sound output device using mu-Law codec is shown.

435 TX Realtime Monitor / VF-Audio

TX Realtime Monitor/VF-Audio application can be enabled and started from the toolbar
(Figure 135) and the main menu (under “Applications”) as well as using right-click

popup in device

tree on the main screen.
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T Realtime ManitorYF-Audio,

Figure 135
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With the help of this module you can monitor in real time the data transmitted to the

stream by Analyzer’s modules separately at each timeslot (Figure 136).

Note: this is possible only in Burst DMA operating mode and only for Burst-modules.

TX Realtime Monitor / ¥F-Audio {Thor-4-PCI-Plus #0,...

T5M 54
TS 02 54
TS 03 26
T A .-T

Figure 136

TS09 | 54 TS 17
T510 | 54 TS 18
TS5 11 54 T518

Using this module you can transmit audio-data from your PC sound device to some
timeslot. Right-click on the needed timeslot’s cell, choose the codec and connect to one

of the channels of your sound input device (Figure 137, Figure 138).

In case of sound channel will be connected and stay active you will see notification: a
mic icon on the right from timeslot cell for the right sound channel and on the left — for
the left sound channel. In case of closing the window all active sound channels will be
deactivated for all timeslots.

15 U od E=R T -t 1505 H4

TS 03 20 Rk — - hd

7504 [ 5 Connect ko Left Channel £4

T8 005 —5 Connect bo Right Channel E4

T506 [ & DataFormat v b [ 54

Tenr L R, .. 7oAl R Teeoa L FA
Figure 137

Tso3 | o S N

T Connect ko Left Channel =)

15 05 —E“ Zonnect to Right Channel 01

T5 06 Drata Format » a-Law

1507 | 54 1515 54 152/ v [

Tsoe [ 54 7516 54 Tsz  PCMa
Figure 138

In this example (Figure 137, Figure 138) TS 03 connection to the left channel of the
sound input device using mu-Law codec is shown.
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4.3.6 ABCD Bit TX Signaling

This module allows to transmit previously recorded ABCD-bit sequences or manually set
ABCD-values.

To transmit from some file please select it using “Browse” button, if continuous circle-
wise playback is needed tick off “Continuous playback” and click “Start” button or save
settings by clicking “Save setup” button and start playback from the main window
(Figure 139, Figure 140).

| +tr1, By, A Eg,
AECO MBCO COArfi MECO
Figure 139

To stop the playback use “Stop” button or the corresponding functions of the main
window (Figure 140).

Tx Signalling Bits {Thor-4-PCI-Plus #0, Li# 2)

Playback I b arual Tranzmit I

File: || Browse I

[T Cortinuos plavback

Control o aE
’V Setup

Stap Start

Figure 140

For manual transmit use t he “Manual Transmit” tab (Figure 141). Set bits using mouse.
Change the value from “1” to “0” and vice verse by clicking buttons of corresponding
bits on the needed slots.

Tx Signalling Bits {Thor-4-PCI-Plus #0, Li# 2)

Playback Manual Transmit |

Chit & B C D Chi & B C D Chi &B CD

[ 7 u|n|n|n| =N u|u|n|n| 17 & u|n|n|n|

e = a L P i i R [ [ P T | TR s [y SR

Figure 141

To transmit use the “Transmit” button. You can also save the bit sequence to file using
“Save” button or load the previously saved sequence using “Load” button (Figure 142).
Note: at transmitting all bits of all timeslots are transmitted at once regardless of what
spans you changed.
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08 ¥ n|1|1|n| 16 W |:||1|1|n| 24 ¥ 1|1|1|1|

Save | Load | Deselect.ﬂ.lll Select.-’-‘-.lll Transmitl

AN L uJLlLIU e L g |_||Ll|u|u| EE L U|U|L||LI| H

Figure 142

4.3.7 ABCD Bit RX Signaling

Using this module you can monitor ABCD bits changes in real time and also you can log
the changes into text file for further analysis or playback. For recording please use the
“Recording” tab. Using “Browse” button select receiving file and click the ”Start” button
or “Save Setup” button for saving the configuration and further start/stop from the main
widow. To stop recording please use “Stop” button or the corresponding functions of the
main window (Figure 143, Figure 144).

-

Figure 143

Rx Signaling Bits {Thor-4-PCI-Plus £0, Liz 2)

Recording | Dizplay I

File: | Browse |

Contral
S ave
’7 Stop Start Setup

Figure 144

Use the second tab “Display” for monitoring (Figure 145).
Tap off the timeslots in which you are going to monitor the bit changes.

Rx Signaling Bits {Thor-4-PCI-Plus #£0, Li# 2)

Fecording  Display |

Chit & B C O Chi & B C D Chi & B CD

i v n|n|n|n| 09 |:I|EI|EI|EI| 17 n|n|n|n|

ne & alalalal anohe. ol alalal 2o o alalalal
Figure 145

You can also tap off all the timeslots or use the “Select all” and “Deselect All” buttons.
To save the current bit situation in a text file use the “Save” button. See Figure 146.
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R | —_—e iy —_e .y
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Save | Deselect.ﬁ.lll Select All |

Figure 146

5 Add-On Modules

This section describes the optional add-on modules of the OTX T1E1 Analyzer.
Each module is available via top menu, toolbar or right-click popup on the
span/board/system of main screen.

5.1 Record/Playback Add-on Module

To start work with the Record/Playback Add-on module, you should enable
Record/Playback on the spans you need or on the board level, however it is most
desirable to disable Record/Playback on the spans you do not use to prevent errors during
launching.

Note: there is a color code used in Analyzer in the Playback/Recording GUI: red for
Record and green for Playback.

In this example we are recording on TS2-TS4, and we are playing a file on TS3 (Figure
147).

112 1] 14l 15 v 17 ] ] 2] 2 3
112 1] 14l 15 v 17 ] ] 2] 2 3

w
=

ORI EBEE
=B EEEEE

w
=

Figure 147

Note also the Record and Playback indicators to the left of the timeslots.

%

oo
Ll

Figure 148

Small red circle indicates that the recording is active for this span and small green
triangle indicates that the playback is active (Figure 148). However timeslots can be not
active.

5.1.1 Recording

Setup a recording (Figure 149):
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=1 Record)Play [ |+_¢ Enable/disable Recarding. .. i
BERT "+ Sefup Recarding. .
HOLZ Analysis » a Start Recording... i
ABCD Signaling F W Stop Recording, .. i

Figure 149

In the appeared Setup Recording window select the timeslots active for recording (Figure
150). To simplify the selecting process you can press the “Select All” or “Clear All”
button.

— Timeslots Active for Becording

[~ J5 00 [~ 1509 I~ 1517 I DL Bits
v 1502 [~ 1510 [ 1518 Select Al |
V¥ 1504 1512 [T 1520 Clear Al |

v 1503 151 [ 1519
™ 1505 r1e1a [T 1521

Figure 150

You can limit the recording continuance by time and by size in capture size settings by
entering the corresponding value into the “Limited capture” edit box (Figure 151):

Capture Size
Limited Capture |2EI Isecnnds j [ Continuous Capture
[T Circular buffer
Figure 151

Select the unit (Figure 152):

gecondsz

Cseconds
minutes
hours

Figure 152

You cannot limit the recording size by selecting check-box “Continuous Capture” (Figure
151). If you need only the latest recent data and you want save hard disk drive (HDD)
space, select “Circular buffer” option.

Setup File Capture Settings: select the needed File Type and Structure for the recording
(Figure 153, Figure 154).
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— File Capture Settings

File: Type FultiFalder Structure

Faot Path IE:'\D::u:uments and 5 ettingzhadministratorikdy Docu

Sub Dir IHT#F‘F‘-Enard#DHLi#E

Capture File ItESH O.rifg

[™ Sequential fle name

Figure 153

File Types for the recordings are:

MultiFolder Structure — files for each span are stored in separate folders, each timeslot
with its own sub-folder.

Single Folder Structure — timeslot files for each span are stored in one folder.

Binary File — all spans’ data is stored in one file.

Pure Binary File — all spans’ data is stored in *.bin format file.

libpcap (v2.4) file format — support saving captured pockets to a file; files can be written
using libpcap, to be able to capture network traffic and analyze it.

I kultFalder Structure j

kAuiltiF older Structure
Single Folder Structure
Binany file

Pure Binary file
libpap(ve. 4] file format

Figure 154

Note: If you need more detailed information on file structures and data formats, please
contact by email our Support Service: support@odints.com.

After finishing of Setup settings you can start recording by pressing the “Start recording”
button on the toolbar.

The current version of Analyzer supports group operations of recording from several
spans, board or the whole system.

To start the recording on several spans simultaneously, start the recording on the Board
level. To start the recording on several boards simultaneously, start the recording on the
System level.

Note: Analyzer supports synchronous recording mode of several spans (on the same
board). In this mode the data is recorded synchronously frame by frame for several spans.

To activate this mode, please select “Sync recording mode” in Board properties.

After start of Record module you can see a mini-status on the main screen at the right
from Timeslots pad. There are different modes of such indication:

o If the size of the recording is not limited, the duration of recording and the
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sandglass are indicated (Figure 155).

= CATMAN
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Figure 155

o If the size of recording is limited, the progress of recording operation and the
ratio of recording time to total time are displayed (Figure 156).

£l {5, CAYMAN
Eﬂ Thaor-2-PCI-Express (Board 0) [ no DSP mode | agis J
- Li#0 (E1) LOS AIE  BRA LFA LMFA BPUY 3
SONBEBEBEBEE [ EECTEE T | 17 [}: j

=0 1elals slrls suln e s n Mdlsacians aslaa s
eS| (EL) AR, BB . oo LEA LMRA . oY e APt

Figure 156

5.1.2 Playback

Set up Playback, for example, by right-clicking on the timeslot pad (Figure 157).

RecardPlay L |+_0 Enable/dizable Recording. ..
BERT r /% Setup Recording.. .
HOLC &nalysis L4 a Start Recording. ..
ABCD Signaling M W StopRecording...

L1 Al e i L4
SIS ENEFAtiGm R |+_[:- Enable/disable Playback. ..

Spectrum & Oscilloscope

Setup Plavback. .,

2% TxSignaling [= sStart Playback...
g: R Signaling Il Fause Playback, ..
W Stop Playback, .,

11F Manual Events SerLd. .

CIESSER TR e R e R —— o —

Figure 157

All the settings you have made during the setup session can be saved in a file for a quick
load later in the future.

Compilation file name: C:ADocumentz and SettingshAdminiztratarskdy Documentsh T estEd.pIayI:uau:kJ

Figure 158

Having done all the necessary settings click the “Save as...” button and give the
compilation file name (Figure 158). Now you can upload these settings anytime you wish
by clicking the ”Open...” button.

You can also reset the compilation by clicking the “New” button. See Figure 159.
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You can add files to compilation by clicking the “Add...

” button.

According to the file type the content will be indicated in the sources tree:
Raw data, Wave data or Timeslot data (Figure 160).
To map the data into the timeslots drag-and-drop data “into” the timeslot or select data in
the sources tree and then check necessary timeslots.

80(112)

— Compilation map

— Sources

"7 Raw data

: L Raw data
El@ tzdandtsh. bfz
il Ts04

Figure 160
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El Tl TrackDd Adlaw raw

~ Playback To %
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Right-click on the source file (Figure 161). You can add all the source data channels to
the compilation (likewise double-click on source file). You can also look at the source

file properties.

‘8 Raw data

El B TrackOd Adav raw

E‘ t?-' m Load all channels to mapping

el .-
O 5oz
W 753

A=
R
il Properties
o
L, - || | | =
Figure 161

Using right-click menu under “Playback to” you can (Figure 162):

5

5IIIII!EI
ts4%

7

- set output format at all mapped timeslots to a-law, u-law or PCM-8;
- load channel as was recorded (in this case the source is added to compilation);
- set start silence — to delay source playback to defined value.

4 zfz_ 4. zfz
[¥] 7510 sfs_d.sf T510 O 75 2
75 11 T | Y - -
* Update all mapped timeslots Set output Format ko a-Law
0 7513 Clear all mapped timeslats Set output format bo pu-Law
075 14 Load channel as was recorded. .. Set outpuk F nat ko PCM-5
0 71515 Set starking silence (0 ms)... | I 0 s
T Pr——— pl—. . ‘“'_”"'---\_J“‘ P
Figure 162
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Select Playback time type (Figure 163):

Longest source — Playback time is equal to the longest source time.

Continuous — after playback of the longest source is finished the Playback restarts.
Specified — user sets the Playback time manually in one of the Playback time fields.

Playback Options

Plavback Time (5 dz];
Playback time bype: apbal TimE (S ecarits] IED-DUU
Continuous (Laop) j Flapback Time [Frames]: 150000

Longest zource [all for single
Spemf!_ed — urze, This action will change Litt it filename, no more!]

‘Confinuous [Loop]

Figure 163

You can also enable “Loop smallest sources” option (Figure 164). It means that the
smallest sources will be played several times while the longest source is in the progress.
If this option is not activated all the sources are played once while the longest source is
being played.

Compilation Options

[ Loop smallest sources  Compilation Length [MB]: 0,31

™| Uze Least Commarn Multiple to) calculate compilation length
when multiple sources,

Figure 164

“Group File Names” option (Figure 165) allows the information on Li number to be
added to file names. This option is applicable for the file formats that have not been
designed for recording from several spans, i.e. *.SFS.

™| Group File names (Dl for first source, This acton will change Lt in flename, no more.]

Figure 165

5.2 BERT (Bit Error Rate Tester) Add-on Module
This section describes the BERT module features.

Enable and then Setup BERT by right-clicking on the timeslot pad (Figure 166) or by
clicking on the corresponding icons on the toolbar.
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Figure 166
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BERT timeslots are indicated purple. In this example we have picked TS1-TS10 and
TS15-TS16 for the BERT operation (Figure 167).
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Figure 167

Let us have a look at BERT settings in detail.

BERT patterns

Analyzer supports generation and detection of the following pattern types:

PRBS (Pseudo Random Bit Stream) — Bit sequence sent by algorithm is pseudo

random. Transmitted data Generation algorithm is based on frame bits shifting.
For the successful test passing the base frame and the shifting algorithm of the
receiving end should be identical to the generator. In this application the 3-byte

base frame and the static shift table are used.

Static — Static data that does not vary with time are transmitted. The receiving
end should get the identical byte for the successful test passing.

RBS (Random Bit Stream) - Bit sequence sent by algorithm but within some
particular distribution law. The receiving end controls the proper bit stream
filling.

There are several predefined patterns:

Pattern Pattern type Description

name

2°6-1 PRBS taps [5,6]

2°9-1 PRBS taps [5,9]

2710-1 |PRBS taps [7,10]

2°11-1 |PRBS taps [9,11]

27°15-1 |PRBS taps [14,15] (verified w/ T-Berd in T1 mode)
(CCITT)

2720-1 |PRBS taps [17,20] (verified w/ T-Berd in T1 mode)
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5211

2723-1 |PRBS taps [18,23] (verified w/ T-Berd in T1 mode)
(CCITT)
QRSS |PRBS taps [17,20] (verified w/ T-Berd in T1 mode)
MARK | Static All bits of transmitted data are 0. 0x00 byte is transmitted
(All Ones)
SPACE | Static All bits of transmitted data are 1. OxFF byte is
(All Zeros) transmitted.
1:1 RBS or static | In each bit pair one bit is 1, the other is 0. In a static mode
0xAA byte is transmitted
1:3 RBS or static | In every bit quadruple one bit is 1, others are 0. In a static
mode 0x88 byte is transmitted
3:1 RBS or static | In every bit quadruple 3 bits are 1, and one is 0. In a static
mode OXEE byte is transmitted
1:7 RBS or static | In every byte one bit is 1, the others are 0. In a static
mode 0x80 byte is transmitted
7:1 RBS or static | In every byte 7 bits are 1 and one is 0. In a static mode
OxFE byte is transmitted
3-IN-24 |RBS or static  |In every sequence of 24 bits (3 bytes) 3 bits are 1, the
others are 0. In a static mode 0x440004 sequence is
transmitted
2-IN-8 |RBS orstatic |In every byte two bits are 1, the others 0. In a static mode
0x42 byte is transmitted
Gamma Send bytes from 0 to 255(repeats).
Test Gamma sequence: 00 01 02 ... FE FF
User Customizable user sequence
Defined
Timeslots Sends bytes from 0 to 24 (T1) or 31 (E1), starting at TSO
Test and repeats every frame. Each byte value is placed exactly

in timeslot with the value number.
Timeslots sequence: 00 01 02 ... 1E 1F

User Defined Pattern

You can create your own pattern using the option “User Defined Pattern”.
In the “Bit Pattern” menu dialogue select “User defined” option (Figure 168):

Bit Pattern

T1/E1 TS

Construct pattern

TS

[T | Static pattern mode
Selection | [ Inverted pattern mode

[T sutodetect pattern

Figure 168

Press the “Construct pattern” button.
Select the pattern type: PRBS Pattern, Random Bit Stream or Static Pattern.

Doc. No. 1412-1-SAA-1011-1

www.odints.com

Rev. 1.3

Copyright © Odin TeleSystems Inc., 2004-2010



OTX T1E1 Analyzer User’s Guide 84(112)

5.2.1.1.1 PRBS Pattern
Whereas the base of PRBS algorithm (Figure 169) are the pseudo-random bit streams of
3-byte length with shifting bits, you should check the corresponding TAP in the PRBS

pattern configuration dialog.

PRES Pattern |Ran|:||:|m Bit Skreamm I Static patkern I

[~ TaP 1 [~ 1ap 9 [T 1ap17z I© 78R 2S5
[~ Tap2 Mrapi0 [ 1ap1s [ otapee
[~ Tar 3 [ 18P 11 [Citap19 [T Tap 2y
[~ TaF 4 [T tap1z [ tepzo [ Tapes
[~ TaPs [~ T14P 13 [T tapz1 [T TAP 29
[~ Tar s [ 18P 14 [Citapzz [T Tap a0
[~ Tap 7 [~ 18P 15 [Citap23 [T 7aP 3L
T-Taps  Totapis  ToTaped T TApze

Figure 169

Note: The given pattern type could not be automatically detected by the Analyzer. You
should set up the given pattern type and its parameters on the remote site manually for the
successful test passing.

5.2.1.1.2 Random Bit Stream

Random Bit Stream pattern type (Figure 170) is based on the random bit sequence,
transmitted within some certain distribution law.

PRES Pattern  Random Bit Skream | Static pattern I

Please specify parametrs of Random Bit Stream pattern.
Makice: Length of patkern must be 2, 4, & aor 24 hiks,

: I | i~ Hint: Seleck one of parameter by
T 2 G =8 tadio-button, Enter other

RS 6 e I i f+  parameters, selected parameter
will be calculated automatically.
Length of pattern: I 0 C

Motice: The sum of Cnes and Zeros will be equal to length of
pattern.

Figure 170

You can specify the length of pattern (2, 4, 8 or 24 bits) and the number of Ones and
Zeros in the frame. You can select any two parameters and the third one will be
calculated automatically (Figure 170).

Note: This pattern type could be detected automatically using Autodetect pattern
function.

5.2.1.1.3 Static Pattern
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In this mode the 3-byte static sequence is transmitted. The receiving end should get the
identical byte for successful test passing.

FRES Pattern I Random Bit Stream  Static pattern I

Specify kest bytes:

Byte: [~ v W W - ox |70
Be L C MO C VT ox |9
ezt W W IV ¥ ¥ ¥ ¥ 0= |FF

Figure 171

In the configuration dialog you have to mark one-bits of static frame bytes (3 bytes) using
check-boxes. Alternatively you can enter HEX values in edit fields (Figure 171).
Note: This pattern type can be detected automatically using Autodetect pattern function.

5.2.1.2 Timeslots Test

You can observe timeslots mapping using the “Timeslots Test” option.
In the “Bit Pattern” menu dialogue select “Timeslots Test” option (Figure 172):

Eit Pattern ITimesIDts Test j
T1/E1 TS Comstruct pattem |

™| Static pattern mode
TS 8

Eelection| T Irverted patterm made

[T Autodetect pattern

Figure 172

While timeslots testing you can click right mouse button on appropriate span and choose
“RX Realtime Monitor” option from the options list. The following window will appear
(Figure 173):
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RY Realtime Monitor / ¥F- x|

TS00 | DF TS08 | 08 TS16 | 10 TS24 | 18

TS 0 o1 TS09 | 09 T517 | 11 TS25 | 19

TS02 | 02 TS0 | 04 T518 | 12 TS 26 | 1A

TS03 | 03 TS11 | OR T513 | 13 T527 | 1B

TS04 | 04 T512 | OC TS20 | 14 T528 | 1C

TS 05 05 TS513 a0 T5 21 15 TS 29 10

TS06 | 06 T514 | DE T522 | 16 T530 | 1E

TS07 | 07 1515 | OF TS23 | 17 TS31 | 1F
Figure 173

86(112)

TX data sends and RX Realtime Monitor checks that in every timeslot placed its number.

5.2.2 Timeslot selection

After the pattern has been selected, select the timeslots for BERT data transmission.
Click the “TS Selection” button (Figure 168).

T1 Mode | E1 Mode |

v TS 01; v Ts 03
WV 1502 ¥ 1510
W 1503 V¥ 1511

¥ 1504 v 1512

e PR S S,

Figure 174

¥ 1517
v 1518

v 1520

Al g

Select Al

_Selectal |
¥ T519 Clear Al |

Timeslot is activated if check-box near its name is marked (Figure 174).

5.2.3 Static Pattern mode

For several predefined patterns you can set the “Static pattern” mode (Figure 168).
In this case the transmitter will work in the static frame transmission mode instead of
Random Bit Stream. In DSP mode only static frame transmission mode is available.

5.2.4 Inverted Pattern mode

For several predefined patterns you can set the “Inverted pattern” mode (Figure 168).

5.2.5 Autodetect pattern

The Analyzer has a very interesting feature: “Autodetect pattern” mode (Figure 168).
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In this mode BERT receiver automatically defines the pattern type, transmitted by the
remote site. All standard pattern types are detected.

After the pattern has been successfully detected BERT activates this pattern type and
starts transmitting procedure of it.

Note: This mode should be used only on the one site. Worst case occurs when both sides

will be in unsteady-state process trying to select the applicable pattern without success in
infinite transition process.

5.2.6 Logging

To do it, please check BER Logging check-box to enable logging mode and specify log
file name (Figure 175).

|' [~ BEF Logging

L

Figure 175

5.2.7 Controls

There are several runtime BERT controls (Figure 176):

Controlz

Stat BERT | Stop BERT |

HestartTestl Clear Errors |

Figure 176

Start BERT — starts BERT on the current Li.

Stop BERT — stops BERT on the current Li.

Restart Test — restarts (stops and then starts) BERT on the current Li.
Clear Errors — clears error counter without stopping BERT.

Also there is single error insert feature (Figure 177):
It can be used for generation/simulation of Layer 1 errors for test of remote side.

Insest Single Evor ~ Insert Entor | Insent BPY | e ch”

Figure 177

Insert Error — inserts bit error in the data stream.
Insert BPV — inserts Bipolar Violation error.
Insert CRC — inserts CRC error.
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5.2.8 Results and Status

BERT status is indicated in bottom left corner of BERT setup/status window (Figure
178):

Elapzed Time IEI'EIS'EIE
hkemmczs)

Lire: AAILABLE
Syhc: M

Figure 178

“Line” status characterizes the line state: AVAILAVLE (is carrier detected in line) or
UNAVAILABLE (no carrier in line).

“Sync” status shows if BERT is synchronized:
IN — is synchronized; OUT - is not synchronized.

On the right side of window you can see BERT results (Figure 179, continue in Figure

180):
—BER Resultz Dizplay
’V e SLIPs IEI Erared secands ID—
—BitEmors— - BPY——— - CRC——
Ermraors 1] 0 1]
Total Errars 0 0
Current Error Fate 0 o 0
Tatal Error Bate 0 1] ]
Errared Secands 0 0 1]
Emor Free Seconds | |196 138 136
%EFS 100,005 100,00 100,005

Figure 179

SLIPs & Errored seconds - Slip seconds error counters are showing the values of the slips
for the current interval. If slips are presented on the line, it means that there is a clocking
problem.

Errors — shows the amount of error for the last BERT session

Total Errors — shows total amount of errors.

Current error rate — recent error rate (for about 3 seconds).

Errored seconds — number of seconds when BERT receiver had no correct bit sequences
but had ERR or WAIT states.

Error Free Seconds — operation time without failures (OK, SYNC states).
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%EFS — the ratio of operation time without failures to the elapsed time after run.

Severely Errored EI
Seconds I
ZSES 000z

Degraded Minutes 0

%Degraded Minutes | |0.00%
Lozs of Sync Count ]
Sailable Seconds 246

“Available Seconds | |99.43%

Unavailable Seconds | |2

Figure 180

SES — operation time with failures (in seconds) (ERR state).

%SES - ratio of the run-with-failures time to the total elapsed time.

Degraded minutes — the number of degraded minutes in the stream (minutes with faulty
data).

%Degraded minutes — the ratio of the number of degraded minutes to the test operation
elapsed time.

Loss of Sync Count - the count of number of times the pattern sync was lost.

Available Seconds - the number of seconds with a BER in each second better than .0¥10-
3.

%Available Sec - the ratio of available seconds to the Test Run Sec multiplied by 100.
Unavailable Seconds - the number of seconds with a BER in each second worse than

1.0%10-3.
HOME
1E-2 [HEER]
1E-3[LEER]
1E-4 [LEER]
Perindical Errar Injection |MOME j 1E-B [LEER]
1E-7 [LEER]
1E-2 [LEER]
Figure 181

Periodical Error Injection - Error insertion control (Figure 181).
Periodic insertion errors - 1 error 1E * X bits:

NONE - no error insertion

1E-2 - error insertion rate is 1.0e-2
1E-3 - error insertion rate is 1.0e-3
1E-4 - error insertion rate is 1.0e-4
1E-5 - error insertion rate is 1.0e-5
1E-6 - error insertion rate is 1.0e-6
1E-7 - error insertion rate is 1.0e-7
1E-8 - insert single error
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5.2.9 BERT Main Windows Status Indication

While the Bert module is running there are BERT Status and current Error rate
Indications on the main screen just opposite right to active spans (Figure 182).

- Li#l (T1) oS AIS RRA LPA  LMFA BPY
122l ) 5] a) 7] 2] ) e ] 1 917 1 11 [z 21 [z [z~ EERT: Ok Rabe=5. ZE-006
=212 (5] e 7] ) ) o e v e o ] e

o

Figure 182

5.3 HDLC Encoding/Decoding Add-on Module
This section describes the HDLC module features.

Click the “Enable HDLC Rx” button (Figure 183), and then “Setup HDLC Rx” button on
the toolbar.

Note: as HDLC Rx and HDLC Tx are two different modules they should be enabled
separately (refer to chapter 3.10).

lee2m| nalE | b2 »nE|h A
|+ v @ =i ;-ﬂxwt e T

=4 Goal :
. EnablefDisable HOLC RX.
- 8@ Thor-2-PCI-Plus (Board III}] gbleBchic | {

=@ Lig0 (E1) 05 AIS RRA LFA LMFA B
R R R R e = R R R R L
R BEEEEEE 1] 1218 14 151 ] 2 [

a0
=@ 105 AIS RRA LPA LMGA BPV
R RIS 1] 12 18] 14] 185 16 7] 1 193321"2:«_1?

F ][l

- e —'-"'.m*m_Lr.\."-l_u_? 2| da Lt [ ][

",

o
w
=

=
-
o
w
=

»
Al
)

o
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Figure 183

Color code for the HDLC Rx is cyan, and magenta is for HDLC Tx. In this example we
have picked TS5 for the HDLC Rx and HDLC Tx operation (Figure 184).

= ) 0§ AIS RRA LEA LMPA BPV* O
=l 2] 2]l 51 8]z ] o2 ] ] e o2

A R R R R e

(]

(]

RE

Figure 184

53.1 HDLC Receiving (RX)

The HDLC receiver function decodes HDLC frames from the incoming T1/E1 bit stream.
This module allows not only to monitor incoming HDLC frames, but also to record files
in different formats, defined by the user.
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5.3.1.1 Setup and Timeslot Selection

To use HDLC Rx feature you have to select active timeslots (Figure 185):

— Timesglots
71508 T 1516 T 7524
1509 1517 [T 7525
1510 T 1518 T 752
71511 [T 1819 [ 7527
1504 [ 7512 [ 1520 [ 1528
W 1505 [ 71513 [ 1821 [ 71524
71506 [ 7514 T 7522 [ 150
1507 1518 T 71523 I 753

Select Al | Clear &1 |

Figure 185

Next you should set the timeslot capacity (Figure 186):

Timeslot Capacity Options

[rata rate: I T I kKhbps Bit masgk:
I 0FF
Start Bit Offset: ||:|

Figure 186

Set other options (Figure 187):

O ptions

[ Bitlnversion [ Feverzed bits order

CRCMode:  [CRCTE =l

[riterframme Fill: I.-’-'-.II OME=z j
Figure 187

Set minimum Interframe time characters (Figure 188):

"Min Interframe time characters

{* SHERED FIE

Figure 188

Set SS7 Filtering features (Figure 189):
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S57 Filtering
’7 W FIsU [~ Ls5U

Figure 189

For additional information refer to chapter 5.3.2.1.

Note: Any changes in settings, made during the operation of the HDLC Receiver, take
effect only after restarting the receiver.

5.3.1.2 Recording Options

If you want to record incoming HDLC stream to files, please go to “recording options”
tab.

How to add a trace:

Please click on “Add” button. A new trace comprising the board’s name and number and
the Li number will appear (Figure 190).

i

&dd

Femove

Figure 190

To record the data to the file you should enable current trace and specify the name of the
file, in which the information will be recorded (Figure 191).

For easy browsing the file can be automatically spitted when its size exceeds the
specified limit.

¥ Enable thiz trace

Log File: IE:HDDcuments and Settingz administratorsty DocumentztHdle Browse |
[ Automatic split recieved files when file size exceeds I Kilobytes.

Figure 191

Set Event String Format (Figure 192):
You can set Event String Format manually using tags (refer to chapter 4.1.4.1.9), or
select one of the predefined string templates.
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Ewent gtring format
Siring: So-Emed ZhiE Ee ZuMEns 2D ~| Help |
Example:  2006-05-2011:32:28.513 51 0x04 B 01 02 03 04
05 06
Figure 192

You can set the Filter options (Figure 193) (as in chapter 5.3.1.3.1):

Filter [record only thiz frames]
¥ Good frames ¥ Bad frames

" Frame length

Frames, contain [HE=]:

Fram: I'I To: |2EI¢18 Sample: A0 D5 EBF

Figure 193

The Analyzer allows the automatically record to new files according to the schedule
(Figure 194).

Create new file every
’V [ Minute ¥ Hour [T Day [~ Month

Figure 194

By using this option the recording into the new file will be carried out every minute,
hour, day or month correspondingly. In this case a time mark is added to the file’s name.

Save zetup |

Figure 195

To save the changes click on the “Save Setup” button (Figure 195).
To cancel the changes just close this dialog.

5.3.1.3 HDLC Receive Real-time Viewer Console

When HDLC Rx is started, HDLC Receiver Real-time Viewer Console monitors real-
time information about received frames, FPS, number of bad HDLC Frames, received
FISU and LSSU frames (Figure 196).
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Rx HDLC (Thor-4-PCI-Plus #0, Li #3)

HOLC Receive | Setup & Timeszlot Selection I Recording options I

Statiztics
[ Total | Rate | Bad | FIsU | Lssu |
Frames BR2E2 15 0 FE02716 0
Biytes 421486 129 0 10508 48
Figure 196

HDLC Receive Viewer Console also shows content of received HDLC data frames
(Figure 197):

Timestamp | Event | Seguence # | Length | D ata :l

10:33:58551  HDLC Frame Received 44895 17 EDEGOE 85 F1 A3FCET

10:23.58852  HDLC Frame Received 44896 3 ED EEON

10:33:59543  HDLC Frame Received 44897 3 EE EE 00

10:40:00.381  HODLC Frame Received 443333 14 ~ EEEYOBBRF1AIFC I
Figure 197

In the bottom of HDLC Receive window there is a group of buttons of HDLC Receiver
control (Figure 198):

“Stop Receiving” and “Start Receiving” buttons,

“Clear” button (is active when Receiver is stopped),

also HDLC frames filter button is available.

Eilker | Start Beceiving

Clear Saye setup

Figure 198

5.3.1.3.1 HDLC Display Filter

HDLC Display Filter is applicable for filtering HDLC frames according to variety of
different parameters.

You can set filter on frames type in events (Figure 199):

Good frames — to show frames only without errors.

Bad frames — to show frames with HDLC protocol errors. The most common error is
CRC. Also in several HDLC operation modes frames could be truncated.

Event bvpe
’]7 aaood frames ¥ Bad frames

Figure 199
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You can set filter on Frame length (Figure 200Figure 200):

"Frame length

Fram: |1— Ta: IW

Figure 200

Frames can be filtered by length. In this case there will be shown only those frames the
length of which corresponds to the specified range.

You can set filter if frames contains some HEX sequence (Figure 201):

—Frames, conkain (HEX):

Sample: A0 05 BF

Figure 201

This filter allows to show only those frames which contain specified HEX string.
Note: CRC bytes (16 or 32 bits) separate by hardware and are not available for search.
For their analysis simple recording of the given timeslot can be used.

5.3.1.4 Main Window HDLC RX Status Information

During runtime of HDLC RX module you can see real-time statistics (Figure 202); it is
displayed on the main screen opposite right to the active spans.

IFR BPYY

21z

ferl

21z

ferl

Figure 202

o
HDOLC: Frames: 97310, Bytes: 513248, Baly 0, FPS: 13, BPS: 101

éi?

5.3.2 HDLC Transmitting (TX)

The HDLC TX function encodes HDLC frames into one or more timeslots of the
outgoing T1/E1 span.

It is possible to send frames manually (send simple text string) or from prerecorded trace
files as they has been recorded. It is possible to use log files from many other applications
including OTX HDLC demos or Third-Party products without any conversion.
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5.3.2.1 Setup and Timeslot Selection

Timeslots selection (Figure 203): To select some timeslot(s) just click on their caption
name(s) one-by-one. Note that higher timeslots are grayed for T1 mode. There are TS1...
TS24 are available in T1 mode. In E1 mode only TS0 is grayed, other timeslots are
available for use.

You can simplify timeslots selection by clicking “Select All” or “Clear All” buttons.
Timeslots selection will be memorized even if the Analyzer was restarted until you will
reset mode.

— Timeszlatz
1508 [ Ts16 [ 7524
1509 1517 T 7528
[~ 71510 [~ 1518 [ 7526
1511 T 1518 I 7527
1512 1520 I 7528
71512 T 1820 [ 7529
r 1514 T 1522 [ 7520
F 1518 T 1523 [ 753

Select All | Clear &l |

Figure 203

The Analyzer supports setup of timeslot’s capacity (sub-channels) (Figure 204).

You can set the connection speed to 64, 56, 48, 32, 16 or 8 kbps. You can also manually
set ordinary HEX mask commonly used in OTX platform. Every bit means 8 kbps
channel bandwidth and bit order means timeslot’s data arrangement in byte.

You can work with HDLC sub-channels using the connections different then 56 or 64
kbps.

Timezlot Capacity Options

Drata rate: I T I k.bps Bit magk: —
I 0=FF
Start Bit Offset: ||:|

Figure 204

Other options (Figure 205):

The Bit inversion mode allows you to inverse all significant data bits in the timeslot
mask.

The Reversed bits order mode allows you to send first the high bit of the original data
byte into the HDLC bit-stream.

CRC mode: there is a possibility to add CRC16 or CRC32 fields to the end of the
transmitted frame in accordance with HDLC protocol. It allows to control the transmitted
data integrity.
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Cptionz

[ Bitlnverzsion [ Feversed bits order

CRCMode:  [CRCTS =l

|nterframe Fill: I.-'i‘-.II OME= j
Figure 205

Minimum Interframe timefill characters are illustrated in Figure 206.

HDLC frames starts and ends with 01111110 (0x7e) bit sequence. In idle state HDLC
sender sends some filling characters. Minimal number is 2.

Common interframe fillers are: All Ones (0xff) and Flag (0x7¢).

Special case if Fill character is Flag (0x7¢) — that case we have always 01111110
between HDLC stuffed data. Analyzer supports both types of filler characters.

There is a special mode:

"Min Interframe bime characters

Figure 206

In this case there is a SHARED interfill characters. In this mode sequential frames use
one Flag character as a divider between frames to save link bandwidth.

SS7 mode (Figure 207) is an HDLC protocols subset. Signaling System #7 is used to
connect switches in real time. That is why real-time communication problems of data
links are so crucial for this connection type.

In this mode the transmission is conducted in the SHARED flag mode. In this mode Idle
mode is implemented different way. There are special HDLC filler frames: FISU (3
bytes) and LSSU (4-5 bytes). These frames fill all unused bandwidth capacity of link
while there are no information messages (MSU) available to send.

557 Mode
’V [ Enable

Figure 207

5.3.2.2 HDLC Transmit Source Options

You can use the previously recorded file (refer to chapter 5.3.1.2) as a source for HDLC
frames transmit (Figure 208). Silence periods between frames can be used from source
file or can be overridden manually.

If string format is not specified in recorded file or if you want to override it, please add it
to the new format in the “Custom format” field.

You can read more about HDLC files strings in the chapter 4.1.4.1.9.

You can also transmit the manually entered HDLC string consisting of HEX numbers
divided with spaces (Figure 208).
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=HOLC Tranzmit

&+ HOLC File: | |

[T Custom format; I

Framesz silence sournce
’VF From file [zhould contain corect imestampz] £ Custom [ma]: I

" Sking [HEX]:lEIEI 01 02 &4 AR AC

Figure 208

Examples of string to transmit:
0001020304050607080910111213141516
AA AB AC AD AE AF FF FE FD FC FB FA

A1 0058 ED 6A 44 BF 36

Runtime controls (Figure 209) are very simple:

= Contrals

Start | Stop | [T Cortinuous tranzmit file [Loop mode]

Figure 209

Press “Start” to start HDLC frames transmitting. Press “Stop” to complete.
“Continuous transmit file” option allows to repeat HDLC send procedure from the
beginning in the Loop mode.

Progress (Figure 210):

= Controls

Start | Stop | I™ | Cortinuows tranzmit file [Loap made]

Tranzmitted 1 frames, 0 errors

Figure 210

During the runtime there are several progress indicators available on-screen. You can see
total progress and number of HDLC frames sent to Li.

There is also the statistics of the possible transmission errors in the DSP mode.

Note: Odin TeleSystems Inc guarantees fault-free module functioning in DSP mode if the
number of channels does not exceed the supported number of channels of this DSP type.
There are no such limits for Burst mode.
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5.3.2.3 Main Window HDLC TX Status Information

5.4

54.1

During run of HDLC Tx module you can note that there is real-time statistics on the
main-screen opposite right to the active spans (Figure 211).

EPVY O

mi(zzjz2¢f  HOLC: Transmitbed 1366 frames, O errors

Figure 211

Number of Transmitted frames is the base parameter here. Transmission errors
information is also available. For further information refer to chapter 5.3.2.2.

L1 Alarms Generation Add-on Module

This section describes the L1 Alarms Generation module features. L1 Alarms Generation
module is only working for spans.

L1 Alarms Receiving (RX)

The L1 Alarms receiver function decodes L1 Alarms frames from the incoming T1/E1 bit
stream.

This module is not only allows you to monitor incoming L1 Alarms frames, but also to
record it.

Click the “Enable L1 Alarms Rx” button (Figure 212), and then “Setup L1 Alarms Rx”
button on the toolbar (Figure 213).

L1 Alarms Receiving (RX) dialog will be displayed (Figure 214).

Note: L1 Alarms Rx and L1 Alarms Tx are two different modules; they should be
enabled separately.

32 0 M EE S 8w

122 || he|ne re me |ty 22 vp 0
s
I}

i

Enable or disable L1 Alarms R module, |

Figure 212
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= N EES N w

) || e e e me| e 22 22 N2

' b
% |Setup L1 Alarms R2... l

Figure 213

L1 Alarms Generation {Sleipnir #0, LiZ 0} x|

Playback Recordtofile | panual zend I

File: | Browse |

~ Mode

* Fecord cument span status [incoming events]

" Record uzer actions [events sent from "Manual send” page) Save

Setlp

— Control
Stop I Start I Reset

Figure 214

5.4.1.1 Configuration and Control

To use L1 Alarms Rx feature — first you have to specify a file to write by clicking on the
“Browse” button next to the Output file text field (Figure 215).

After clicking on the “Browse” button, a standard screen will be displayed where you
have to specify a file to save.

Figure 215

Next you need to determine the recoding option by choosing the proper Option button to
set the desired recoding mode (Figure 216):
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Fode

% Record cument span status [incoming events]

™ Fecord uzer actions [events sent from "Manual send"' pags]

Figure 216

Record current span status — to record all incoming events.
Record user actions — to record only the sent events from the “Manual send” page.

After these configuration changes are made, you are able to start the L1 Alarm event
recording by clicking on the “Start” button (Figure 217).

Control
’V Stop I Stark |

Figure 217

Save Setup — to save the recording configuration settings you made.
Reset — to reset the last saved configuration settings (Figure 218).

Figure 218

5.4.1.2 Main Window L1 Alarms RX Status Information

During runtime of L1 Alarms RX module you can see real-time statistics (Figure 219); it
is displayed on the main screen opposite right to the active spans.

RRA LFA LMFR BPV
14)/ 1516l 1712} 1el 0] ezl z[zdl. L1 Alarms: 136 bytes writken
14 15 1 17 12 1 o 21 2z

Figure 219
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5.4.2 L1 Alarms Transmitting (TX)

Click the “Enable L1 Alarms Tx” button (Figure 220), and then “Setup L1 Alarms Tx”
button on the toolbar (Figure 221).

Note: L1 Alarms Rx and L1 Alarms Tx are two different modules; they should be
enabled separately.

3= M EE S i w

A A
by

[Enable or disable L1 Alarms Ti module, |

Figure 220

(RE rEED 8w

ol ol [ Bl BT T

[Setup L1 &larms Ta... |

Figure 221

L1 Alarms Receiving (TX) dialog will be displayed (Figure 222).
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L1 Alarms Generation (Sleipnir #0, LiZ 0) x|

Flayback. I Fecord o fiIeI bl anual sendl

File: I Browse |
[~ Continuous playback:
Save
Contral Setup
Stap Siat Reset
~ File info
Mo file.
Figure 222

5.4.2.1 Configuration and Control
To use L1 Alarms Tx feature — first you have to specify a file to play by clicking on the
“Browse” button next to the Input file text field (Figure 223).

After clicking on the “Browse” button, a standard screen will be displayed where you
have to choose a file to read.

File: I Browse | .

Figure 223

Check the check-box for continuous playback (Figure 224).

[T Continuous playback

Figure 224

After these configuration changes are made, you are able to play the captured L1 Alarm
events by clicking on the “Start” button (Figure 225).
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Figure 225

Save Setup — to save the playback configuration settings you made.
Reset — to reset the last saved configuration settings (Figure 226).

Figure 226

Selected input file information will be shown at the bottom of the playback tab window,
in the “File info” frame (Figure 227).

— File info

Defectz/Switches ;B
Size 1728 Butes
Druration D28 zeC

Recording info:
Board: Sleipnir #0, Li #0, kMode: T1

B

LTS

Figure 227

5.4.2.2 Main Window L1 Alarms TX Status Information

During runtime of L1 Alarms TX module you can see real-time statistics (Figure 228); it
is displayed on the main screen opposite right to the active spans.

S RRA  LFA  LWFA BPYV
1121314l 15163 17 1 e ] 2] 2 5 e
1212 1] 15 1] 17 1 1l [ [zl L1 AMMarmns: 189
v

Figure 228
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5.4.3 L1 Alarms Manual Sending
This section describes manually generating L1 Alarms by sending a specified alarm.

Click the “Manual sending L1 Alarms” button on the toolbar (Figure 229).

T e L T e L

$$ ﬁﬁﬁﬁﬁﬁm
VR m [ [[Te 2 b me [Ty ke b 2

Manual sending L1 Alarms and events.,, f—

L Y ey PR Vo S N NP AT ey T, e ot e, o i e

Figure 229

Manual sending L1 Alarms dialog will be displayed (Figure 230).

L1 Alarms Generation (Sleipnir #0, Li# 0} x|

F'Iaybackl Fecord tofile  Manual zend |

—Alarms zends towards the Remote End

Send Remate Alarm Indication, Bal ... RAl elaw Alarm |
Send Alarm Indication Signal, &15 . A5, Blue Alarm |
Send Lozt of Signal, the link will stop to generate a |
carrier frequency LOS, Red Alam
Send Alarm Type Auxillian Pattern, AU=P ALP Alarm |
—Single Bit Defect
F&S MFAS | | CRC | BPF | FRES |

[ Repeat nest send defect every I I millizeconds I ’I times

Figure 230

5.4.3.1 Alarms sends towards the Remote End

Take a look at the Figure 231 where “Alarms sends towards the Remote End” options are
illustrated:
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— Alarmz zends towards the Bemate End

Send Hemote Alarm Indication, Rl Rl ellow &larm

Send Alarm Indication Signal, A1S AIS, Blue Alarm

Send Lost of Signal, the link will stop to generate a

carier frequency LOS, Red Alarm

Send Alarm Type Suxiliary Pattern, AP ALP Alarm

Figure 231

Send Remote Alarm Indication (RAI) — to send a Remote Alarm Indication to the
board click on the “RAI, Yellow Alarm” button (Figure 232).

Send Remote Alarm Indication, Ral

Figure 232

Send Alarm Indication Signal (AlS) —to send an Alarm Indication Signal to the board
click on the “AlS, Blue Alarm” button (Figure 233).

Send Alarm Indication Signal, A5

*

Figure 233

Send Alarm Type Auxiliary Pattern (AUXP) — to send an Auxiliary Pattern Alarm
Type to the board click on the “AUXP Alarm” button (Figure 234).

Send Alarm Tepe Auxilliary Pattern, AP ALXPE Alarm

Figure 234

Send Lost of Signal (LOS) — to stop the generation of the carrier frequency for the link
click on the “LOS, Red Alarm” button (Figure 235).

Send Logt of Signal, the link will stop to generate a

carmier frequency I LOS. Hed Alarm

Figure 235
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5.4.3.2 Single Bit Defect

This frame is using to generate a single bit defect (Figure 236).

~ Single Bit Defect

F&s MFAS [CA5 CRC EPY FRES

™ Bepeat next send defect every m milizeconds |10 Tl times

Figure 236

Frame alignment sequence (FAS) - FAS ensures the synchronization of frames and is
represented by a repeated pattern of 001011.... In case of losing proper synchronization,
the receiver needs to listen to five consecutive SFs and find the correct sequence to
synchronize - to send Frame alignment sequence (FAS). It can be done by clicking on the
“FAS” button.

MultiFrame Alignment Signal (MFAS) - when Timeslot 16 of the E1 frame is used for
Channel Associated Signaling purposes, Frame 0 contains information that is used by the
receiver to identify the incoming frame. Specifically, this pattern in Timeslot 0,

Frame 0 is called the MultiFrame Alignment Signal (MFAS). To send MultiFrame
Alignment Signal (MFAS), click on the “MFAS” button.

Channel Associated Signaling (CAS) - to transmit Channel Associated Signaling (CAS)
information, click on the “CAS” button.

Cyclic Redundancy Check (CRC) — is a method to verify for errors in data transmitted
to the card. To send Cyclic Redundancy Check (CRC), click on the “CRC” button.

Bipolar Violation (BPV) - a line problem cause a pulse to be deleted or an unintended
pulse to be transmitted, two consecutive pulses with the same polarity on the line results.
To send Bipolar Violation (BPV), click on the “BPV” button.

Pseudorandom Bit Sequence (PRBS) - errors running a pseudorandom bit sequence
test. To send Pseudorandom Bit Sequence (PRBS), click on the “PRBS” button.

Repeat next send defect — select the check-box to send more than one single bit defect for
a specified time period and for a specified total number of times (Figure 237).

[™ Repeat next send defect every IEEI "I milizeconds |10 7 tipes

Figure 237

The Figure 238 below shows an example of a CRC defect transmission repetition with a
total numbers of 10 times in every 50 milliseconds.
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Information about the process is shown at the bottom of the frame with a “Stop
repeating” cancellation button.

~ Single Bit Defect

Fi5 fFAS | [CA5 | CRE | EFY | FRES |

Inzerting CRC Defect 10 of 10 every 50 ms. .. Stop repeating |

Figure 238
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6 References

List valid references, such as:
e Programmer’s Guide for OTX Hardware Driver (Odin document # 1412-1-SAA-
1006-1)

o API Reference Guide for OTX Generic Hardware Driver (Odin document #
1211-1-SDA-1006-1)

e Installation Guide for OTX PCI Adapters (Odin document number 1512-1-
HCA-1001-1)

Etc.
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7 History

Rev. 1.0 2006 A First Version. Prepared by Hanz Johansson.

Rev. 1.1 2008 Prepared by Alexey Arhipov.

Added supported Operating Systems: Windows 2000/XP/2003 Server.
Added Bert Patterns: Gamma Test, User Defined.

Rev. 1.2 2009 Prepared Victoria Kovalchuk.

Added supported Operating Systems: Windows Vista/2008.

Added supported OTX Boards: Gimle-16-PCle.

Added “Configuring the Analyzer” chapter.

Added new dialogue windows with description: TX HDLC, TX HDLC Setup.
Added Transmit/Receive Frame Formats.

Changed formatting.

Rev. 1.3 2010 Prepared by Victoria Kovalchuk.

Added supported OTX Boards: Alvis-CSI series.

Added “Remote Access to the Alvis-CSI board” chapter.
Added Bert Pattern: Timeslots test.

Added “License” chapter.

Updated the “OTX Boards and other Odin Software” picture.
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8 Glossary
e OTX - Odin Telecom FrameworX
e Li- Line Interface device (T1/E1 device in this particular document)
e DSP — Digital Signal Processor
o BERT - Bit Error Rate Tester
e HDLC - High-Level Data Link Control is a bit-oriented synchronous data link
layer protocol developed by the International Organization for Standardization
(ISO).
e SDK — Software Development Kit
e TS —timeslot
e RX —receive direction
e TX — transmit direction
e API - Application Programmer Interface
e CPU - Central Processing Unit. Refers to the host PC (laptop) in this document.
o EEPROM - Electrically Erasable Programmable Read Only Memory.
e FPGA - Field Programmable Gate Array.
e LED — Light Emitting Diode
e LS - Least Significant
e MS — Most Significant
e SS7, SS#7 — Signaling system #7.
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9 OTX Boards and other Odin Software

Odin TeleSystems Inc
Open Telecom for Open Minds

T1/E1/31 Interface Boards:

Sleipnir-1-PCI-Plus is a half-size
PCI card with a single T1/E1/J1
interface

Thor-2-ExpressCard is a
ExpressCard/54 card with 2
T1/E1/J1 interfaces.

Thor-2-PCI-Plus is half-size PCI
card with 2 T1/E1/J1 interfaces.

Thor-4-PCI-Plus is full-size PCI
card with 4 T1/E1/J1 interfaces.

Thor-8-PCI-Plus is full-size
PCI card with & T1/E1/J1
interfaces.

Gimle-16-PCI-Plus is full-size
PCI card with 16 T1/E1/J1
interfaces. Monitoring only

Slepnir-1-PC104-Plus 1xT1/E1/J1
card in a PC104+form factor.

Daughter Board Modules
providing DSP resources

@"\ Ocn Tl Systams |lnE “:'
Thor-2
A -

THOR-2-PCMCIA-PRO is a
PCMCIA card with 2 T1/E1/J1
interfaces.

T1/E1/J1 PCle Board:

Stand-alone Boards:

Gimle-16-PCle is full-size PCI-
Express card with 16 T1/E1/J1
interfaces.

Alvis-4-CSl is a complete stand-
alone processing system with 4
E1/T1 interfaces, Ethernet and

USB

Alvis-8-CSlI is a complete stand-
alone processing system with 8
E1/T1 interfaces, Ethernet and

USB
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