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tProbe™ with Datacom Analyzer

Portable tProbe™ Datacom T1 E1 Analyzer

mTOP™ 1U Rack-mount tProbe™ Datacom T1 E1 Analyzer
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« The tProbe™ T1 E1 and Datacom analyzer is designed for test and verification of data communications equipment and circuits

« Software selectable modes are provided to emulate DTE, DCE and non-intrusive monitoring for both synchronous (Sync), and
asynchronous (Async) modes
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Main Features

» Supported Line interfaces — V.24, V.35, X.21, RS-232, RS—449, EIA-530 and EIA-530A
» Allows user to define custom frequency data rate for all encoding options

» Supports Frequency Measurement, PPP Analysis and HDLC Analysis

+ Sync BER from 300 b/s to 16.384Mbps - very wide dynamic range

« Async BER from 75 b/s to 115.2Kbps

« DTE or DCE emulation mode

* SYNC clock source and sense selection

« Windows Client / Server provides the capability of remote operation, automation, and multi-site connectivity

» Client Server (WCS) module also supports enhanced BER testing

OGL
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http://www.gl.com/t3-e3-ppp-analysis.html
http://www.gl.com/hdlc.html

Main Features (Contd.)

« Supports NRZ, FMO, FM1 and Differential Manchester encoding schemes
» Manchester IEEE BER from 75 b/s to 115.2Kbps
» Manchester GE Thomas BER from 75 b/s to 115.2Kbps
» Differential Manchester BER from 75 b/s to 115.2Kbps
» Manchester FMO and FM1 BER from 75 b/s to 115.2Kbps
» NRZI BER from 0.5Mbps to 10Mbps
* Real time View of Data
» Record Playback of Files
* Delay and Impairment of Data

» Protocol Analysis for HDLC and PPP

0 GL
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Typical Application

DTE Emulation

« Bidirectional monitoring with Y-adapter cable

» Monitor control leads, frequency

- DTE / DCE emulation for end-to-end testing of data networks, bidirectional monitoring for a greater level of
troubleshooting for data networks

» Verifying end-to-end transmission through DCE or DTE

oGL
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Frequencies

I L S
e [ e

Async 115.2 Kbps
Sync 300 bps 16.384 Mbps
R\S,'??:z Manch IEEE 75 bps 1.024 Mbps
EIA_530 ManchGE T 75 bps 1.024 Mbps
EIA_530A NRZI 0.5 Mbps 10 Mbps
RS-449 :

X.21 ManchDiff 75 bps 1.024 Mbps
ManchFMO 75 bps 1.024 Mbps

ManchFM1 75 bps 1.024 Mbps
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Async Mode of Operation

» Data is transmitted without the clock
» Adds the start, stop, and parity check bits to the data. The start bit is used to start the process

» Asynchronous transmission is easy to implement but less efficient as it requires an extra 2—3

control bits for every 8 data bits
* This method is usually used for low volume transmission

« Transmitters and receivers extract the data using their own clock, and they do not share the

common clock as in serial communication mode
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Sync Mode of Operation

* Requires the clock signal to be transmitted from the source along with

the data

« Data rate for the link is same for the transmitter and receiver

 Transmitter and receiver share a common clock

OGL
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NRZ (Nonreturn to Zero-Level) Coding

o

Uses two different voltage levels (one positive and one negative) as the signal elements for the two binary digits.

A change in the signal level occurs every time a "one" occurs, but when a "zero" occurs, it remains the same, i.e., no

transition occurs

10



Manchester Coding

bit sent —\
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interval(s)

—Transition occurs at the middle of each bit period
—Transition serves as clock and data

—Low to high represents binary 1 _I_

—High to low represents binary 0

—Used by IEEE 802.3 (Ethernet)

« Encode data by their direction (positive-negative is one value, negative-positive is the other).
» Transition occurs at the middle of each bit period
« The advantage over normal NRZ is that is has more transition density which improves the timing recovery at the receiver

OGL
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Differential Manchester

+V

Manchester _r I I 1 0

. . -V

+V

*Diff. Manchester _L_I— I I 0
. . -V

Data | 1] 0 1 Ol o1l 1

» Uses the presence or absence of transitions to indicate logical value

» In differential Manchester encoding, if a "1" is represented by one transition, then a "0" is represented by two transitions
and vice versa. It is a differential encoding

oGL
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Datacom Interfaces

« RS232C: It is a standard interface for serial data for connecting DTE to DCE computer serial ports

« RS-423: It is a higher speed unbalanced interface similar to RS-232C. The Datacom board supports this with RS-232C interface
setting

« RS-449: It is a high speed serial data communication interface. This interface used unbalanced or pairs of signals to transmit and
receive clock and data. This interface typically uses a 37 pin connector

 RS-422/RS-485: It is similar to the RS-449 standard with changes only to the logic levels. This is sometimes used with a multi
drop configuration of up to 10 receivers with 1 transmitter. Difficult to setup but can fill low cost reliable data communications

« V.35: It is another high speed serial data communication interface. This interface also uses unbalanced or pair of signals to
transmit and receive clock and data. This interface typically uses a 35 pin connector

« RS-530: It is another high speed serial data communication interface. It is a common interface used to replace a 25 pin
connector instead of using the RS-449 DB-37 or V.35 connectors

©GL 13
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ASYNC Configuration

x
—Daka Bits —— —Parity Bits — —Skop Bits —— Modify Selected |
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Configuration functionality allows to z Even

Exit |

configure various Tx/Rx parameters such

—Select Port, Modify Settings Abowe, Click "Modify Selected"

as Data Bits, Parity Bits, and Stop Bits

Park | [aka | Paritw | Stop |
1 d Mone g
2 g Mone 2
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Monitoring of Gontrol Signals and Frequency

=100 x|
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Monitoring of Control Signals and Frequency (Contd.)

RXD: (Received Data) -This is the serial encoded data received by a DTE from a DCE which has in turn
received from another source

RXC: (Receive Complete) -The RXC bit will be set to HIGH(1) when data is received and is available in the
buffer

TXC: (Transmit Complete) -The TXC bit is set to HIGH(1) when a transmission is completed and there is
no other data to send

CTS: (Clear to Send) - This is set to HIGH(1) by a DCE to allow/ prevent the DTE to transmit data

RI: (Ring Indicator) -This signal is used for auto answer applications. DCE raises when incoming call
detected

DSR: (Data Set Ready) -This should be set to HIGH(1) by a DCE whenever it is powered on. It can be
used by the DTE to determine that the DCE is on line

DCD: (Data Carrier Detect) - This is set to HIGH(1) by a DCE when it detects the data carrier signal on the
datacom line

Frequency: Displays operating Frequency in Hertz

TM: Test Mode

16
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RS-530 Male to Female Cable

DUt 1o

RS530 Male to RS530 Female

The RS-530 is a standard high speed data communications serial interface which can be used with external
cables to support different serial interface connectors

18
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RS530 Female to Female

RS530 Female to RS530 Female
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RS530 Male to Male

RS530 to RS530 Male

oGL
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RS232C

« This is a standard interface for serial data for connecting
DTE to DCE computer serial ports

It is used for slower data communications due to the logic
and interface used

oaL
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« This is a high-speed serial data communication

interface

» This interface uses unbalanced (RS-423) and
balanced (RS-422) to transmit and receive clock

and data

« This interface typically uses a 37 pin connector

oGL
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RS449

RS449 DCE to RS530

RS530 to RS449 DTE

22



« This is a high-speed serial data communication

interface

» Uses unbalanced or pair of signals to transmit and

receive clock and data

» This interface typically uses a 35 pin connector

oGL
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V.35 Mate to RS530 Male

RS530 Female to V.35 DCE
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Monitoring Data in Realtime

Rx Multiframes - DataComm Card #2

* This application permits viewing data on a

Frame # Data
Datacom port — both directions simultaneously L P D DL be Bt bt Do De D De bbb

4 SF D5 D5 D5 DE D5 DS DS DS DS DS DS

* Approximately 2 seconds of data is captured for 4 4B Dt Dt Dt Dt DE Dt Dt DE DE DE Dt
DE DS DS DS DS DS DS DS DE DS DE DL

1 H 4 CF DS DS DE DS DS DS DS DS DE DE DS
V|eW|ng DS DE DE D5 DS DS DS DS DS DE DE DS

MFEH#: |1 E

Mew Data
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« The Bit Error Rate Test (BERT) application for
Datacom Analyzer generates/detects data that are
defined in Pseudo Random Bit Sequence (PRBS)

oGL
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BER Test - DataComm Card &2

— Loaic Errors —
Statusz / Errorg FatSync
Total Errars 0
Ermor Rate [Cont) 0.00E+000
Error Second [ES] 0
Emor Free Second 1
%EFS 100.00
Severely Emor Sec a
%GES 0.00
Degraded Minutes o
%DMin 0.00
Lozs OF Sync Count 1
Loz OF Sync Sec 1
Available Seconds 18
Fhwaillable Sec 100.00
Unavailable Sec 0

Inzert Single Erraor

|nzert Ermor |

Bit Error Rate Test for Async and Sync

— Bipalar Yiolations —

— Frame Emors—

=10l x|

— Full-Fractional-Lnframe —
rframed j

— BER Patterns

Hestart

— Time-5lat Selection——
Start End

— BER Logaing
[~ Enable

Cloze
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Enhanced Bit Error Rate Test

=10) ]
Ble Wew YWindows Help
* The enhanced features include support for multiple =@ x|®
@ Card 81 T B Settings - Card #1 [ ; ;[ﬂj__il
ports, with a consolidated result view for all ports A R i =
Fesl ™ Transmit Recaive Coupled Settings [TxaFis] pphy To All Cards
- o cam— || -
* The Tx and Rx settlngs for all the cards can be Ts I Uniramed Timesiot Seksction ~ Emee Riate [Logic Enail
_Bx | i BER Batterns i “Control + cick” to seloct TS R =]
independently controlled or coupled as per the ||| | S d Y Uses Deined Rte
O N mmmmr | $ &% &  —
convenience of the user ‘ ——— |
A Ones | 41 Zeros |_I_F_| SelectAl | Unsslectal | sm::m}“ |
™ ANBEs Invedted Length |10 > — -
« The Enhanced BERT measures the correctness of | | S Charrnl Gefkion g™
i . 11111111 [FF
data received on datacom according to the
repetitive pattern file for a given transmission Lm—"j’
b
© W Reatlime Display Giaph Dursion [Gmn w] _ Events Selection |
J
06 5/2007-15:32- 30 Giaph Stast - [06,/15/2007-15:23:50] Gaaph End - [06/15/2007-15:34:50) 06/15/2007-15:34:50
Cadl Cad2 |
Shat
E“'/ 'ZZZZI'ZZZ'ZI'Z'ZZ'IZ'Z:Z'IZ'Z'ZZ'ZZZZZZ'ZZ'Z'ZZ'ZZZ'Zﬁﬂﬁﬁﬁ";"”” i -
o e ] ] ) T 1
] e :
h Do 2007 1530 00 OBNSA00T- 152100 mmnu:i'-lsafzm mnmoq:i'-m:um OSSR 15 24 00
Time in seconds
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* Precision Delay Measurement

measures the Round-Trip Delay of

a system

oGL
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Precision Delay Measurement

preciion Delay Measurement -Datacomm Card st ES|
B0 e e Time-Slot Selection
Error Count Delay Time (ms) Start End
[ [T50E+001 [ 4
Internal Delay: [ooo13427,
Stop | Measure RTD ‘

Calculate Internal Dela;{

Error Insertion - DataComm Card #2

—Manual Error Insertions

=10] %]

Logic Ermor l Etra Bits l

[ ational Bits l

EHE Errors | Bip

olar Yiolations l Y- Bit I

5 Bits l

Frame Errars |

MEEror ' CAS l‘-nh.n!tifrarnel

Iril Bits |

~ Bulk Delay

IV Enable Bulk Delay
Bulk Delay Units

' Miliseconds(ms)

" Microseconds(y-sec)

Bulk Delay ,15— ms

il

— limeslot Selection

1637 19192021 232324 29 26 21 .29 301
. 3

Select &l

Deselect Al

ki uitiframe l
task File:

—&uto Eror Insertions

Load ME Maskl

Interval
% Fized
" Random
€ Cortinuous MFs
ErorHate:

J—

€ Multiframe
{7 Burst

Error Insertion Mode

' Single Logic Error

Start AutoErrors I

I~ BRV

—_— 1.00E-005
J_ I

™ Logic Eror

™| Frame Emor

l
| |1 .00E-005

[~ CRE Ertor

|1 .00E-005

R ]

|1 .00E-005

Enter I {
Enter I a
Enter I f

Enter I 0
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Rx to Tx Loop back

TH/Rx Loopback - DataComm Card #2

Loop backs the received data from back to the

Trarsnmit Stop A=

transmitting port

Used in conjunction with a Bit Error Rate Tester to o .
Loopback iz in Operation

Card Selection

P

]

verify the operation of analyzer |lll

Py

28



Error Insertion

— ./ Error > —
Insertion
Datacom P . Datacom
e < Error D —
Insertion
Delay
\
A o

» Permits inserting single, fixed, automatic, random, and burst error into the incoming bit stream

oaL
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Manual Error Insertion

Error Insertion - DataComm Card #1 !El E |

— Manual Error [nzertions

Logic Errar | Extra Bitz | NatiunaIBitsl

Bipclar Violations | vei | aBi |

Frame Erors MF Errar | Cas Multiframal Intl. Bits |

— Bulk Delay

Bulk Dela a
I~ Enable Bulk Delay v e
Bulk Delay Units———— ]

{~ Microzeconds(p-sec)
% Milizeconds(ms]

— Timeslot Selection

SEEREEEREEREREEE .
Dezelect Al

kuiltiframe
b azk. File: I Load MF Masl:l

—Auto Ermor Ingertions

~ Interval Errar Insertion M ode
£+ Fixed % Single Logic Emar
" Randam " Multiframe
' Cortinuous MFs  Burst
Errar B ate:

— Start AutoErrors |
J_ |1 LOE-005  Enter

[~ ERY

| ]

[~ Logic Emar Jl |1-DDE'DD5 Enter I u
1

I Frame Erar 3 |1.IZIIZIE-IIIIZIE Eniter | o

| ]

[~ CRCEnor [ [LO0E-005  Eppey
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Loopback Testing

* No Loopback — This option disables any existing loopback conditions

« Outward Loopback — In this configuration the data sent from the CSU are received by the Datacom

interface and are immediately retransmitted to the CSU

« Diagnostic (Input + Output) Loopback — Loops the internal transmit clock and data to the internal

receive clock and data along with looping the external clock and data back to the incoming device

« Cross-port Loopback — It takes the Rx data from the DTE and places it on the Rx of the DCE. It also
takes Rx data from the DCE and places it on the Tx of the DTE

< GL 31
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Record / Playback Applications

Filename

Record Data to File =] |

Device Mo IEaru:I 2 j

IE:'&D ocuments and Sethingz\Adrinistrator\Deskiopbest hdl

= |

Time-5lot Selections

Start End ™ Limited Capture
Size in Bytes
[ Bute Reversal I with Drop/neert

[~ Sync Capture
Error reading D ataComm ztream

Captured Data Size: 0 Bytes.

Playback From File _ o (] A

Filenarme

Device Mo IEaru:I 1 j

communications inc\Dual Ultra HD T1 &nalyzer\BersLJR55.BER @

Time-5lat Selections
Start Erd

Bytes Transmitted: 24553 [2%]

[~ Byte Beverzal

v Continuous Plavback,

¥ Send|dle Code at End of Plavback,
¥ Broadcast File

[~ Apply Signaling Bits

sTaRT |

STOP

fi [t Bit Cloze

» Record / Playback Disk Files: This application permits capture of data being transmitted on the Datacom ports to / from a

file

oGL

Communications

33



Record from Multiple Cards

» This application permits capture of data being

transmitted on (any one or all) Datacom ports to a file
« Bytes may be captured in reverse order or normal order

» Limit captured (specific number of bytes) data to files

oGL

Communications

Record from Multiple Cards |
Filename
IE:HEast.pcm j Browsel |
— Select Timeslots and Devices far Capture
&l Devices |

I:Iear Devices

— Capture Size Ophions

[ Limited Capture

Gize [Bytes] I U Captured Data: SE4576 butes
[T Eyte Beversal lllll

Stop |

34



Automated Record/Playback (ARP)

¥ Automated Record/Playback — O ot
File Edit Process

Task # | Filenarme | Tef P | Card # | Tirmeslots | Capture/Transmit Size | lnvert Bits Fewerse Bits Continuous safe Margin

Q ChPrograrm Files\GL Communications InchDataca.,  Tx 1 Mo, 3 Yes Mo es Default

1 ChPrograrm Files\GL Communications InchDataca.,  Tx 2 Mo, 44 Yes Mo es Default

2 ChPrograrm Files\GL Communications lnchDataco,.,  RBx 1 M/, Ma Limit Mo Mo Mo Default

3 ChProgram Files\GL Communications InchDataco,.,  RBx 2 M/, Mo Limit Mo Mo Mo Default

£

Task # | Status | Bytes Tx/Rx | Bytes Underru..,
0 IM PROGRESS 0 0

1 IM PROGRESS 0 0

2 IM PROGRESS 6300160 0

3 IM PROGRESS 6300160 0

* Provide various menus to transmit/receive data simultaneously

« Comprises of various columns to display the status of parameters for any given data file

« Comprises of various columns to display the status of all tasks queued in the Task Status Viewer

oGL
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List of Available Protocol Analyzer

« HDLC Analysis
* Frame Relay Analysis

« PPP Analyzer



File Miew Capture Statistics

HDLC Analysis

BAeHDLC Protocol Analysis LAPF

Database Configure  Help

oGL
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=10 x|

ﬁ-’-i B @ MNEEE ES WS F W S D] [

GoTo |

Dev TSlat | Framett | TIME [H elative] | Len | Emoe | DLCI | DE | BECH | FECN | CIL | Socwenee Moz ||
0-23 1 0000:00.005239 E 1] o o 1] Sup...

\,.-’r 2 0-23 2 000000010479 38 1] o o 1] Infar

e 0-23 3 000000015290 E 1] o 0 1] Sup...

2 0-23 4 000000021135 E 1] o o 1] Sup...

2 0-23 5 000000026320 E 1] o o 1] Sup ll
Card? TimeSlots=0-23 Frame=0 at 00:00:.00.000000 QK Len=g6 =
HOLC Frame Data + FCS5
ooon EaA = ... o (o
goono CoR = ... 0. Command{User). Respon=e{Hetworl)
ooon DLCI = 0 {000ooo.. oooo. .. )

000l EA = ... 1 1 )

OO0l DE = .. 0. (03
0001 BECH = ... o.. (03
0001 FECH = oo o)
onnz Ctl = . 01 Supervisory b
0002 Supservizory Function = .. .00.. EE
ooo3s BAF = L. 1 (1) ~

4| | »
Hex Dump of the Frame Data

00 01 01 45 73 AA E=2

4| | |
_EE SLperisary Funcion | Frame Count{Superizary Funcion) |

RE (i) 493
fotal FR. ([ 9%

\CtWProgram Fileshal Communication | 526 Frames [ 2

37



Supported Protocols

- LAPD « HTTP

 LAPF - FTP

- IP « SNMP

- TCP - Cisco HDLC

- UDP « ARP

« ICMP « LAPB
STUN « DHCP
DNS

oGL
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sy Transmit HDLC

part 2

— Playback File

HDLC Playback

=101 x|

|E:HF‘rngram Filez Gl Commurications InchD atacomm Analyzershdlc_izdnhdoozs. hdl

V¥ | Continuous Flay Lirni

™| Limited

Browse,., |

I lreert Bits [| Complerment]
"Flags Between Frames—‘

OwerBuns: 24 [464736

— Tranzmizzion On All Selected Cards
Cardl tranzmitted 17 247 out of 27 946 Frames ...

Start I Abort | |7

i x|
File Wew Capture Statistics Datsbase Configure Help

wla| | S| AmEa] =e W s W[ S0 0 ] e
Dev_ | TSlat SubCh | TIME [Relative] | Len| Ermor | CTL | FUNC [ =
T 0000153416 45| | inamaton I
2 0-3 00:00:15.243912 E Infarmaticn

2 0-3 472205 00:00:15.343915 1 Unnumbered Reserved

2 0-31 472206 00:00:15.343921 1 Unnurnbered Reserved -
2 0-31 472207 00:00:15.343927 5 Infarmation

2 0-31 472208  00:00:15.343930 B Information

2 0-31 472209 00:00:15.343948 1 Information

2 0-3 472210  00:00:15.343967 1 Information

2 0-31 472291 00:00:15 343973 B Infarmation ;I
Card? TimeSlot==0-31 Frame=472203 at 00:00:15 343818 O Len=4G%

HDLC Frame Data + FCS

============ LAPD Layer ============ =

aoon CoR = .. 0. Command({U=zer). Response(Hetw
nooo SAPT = Qloooo. . (163

nool TEI = 1000000, (64)

non2 el = L 0 Information

ooo2 H{S) = 0100001 . (33)

noos P = ... o o¢o;

o003 H{R) = Qooo1ol. (53

1] | i3
Hex Dump of the Frame Data

40 80 42 04 10 41 DC 30 A0 20 <0 00 08 C5 19 21 @ie A0 A A &

94 C0 69 37 11 00 AC AD AC 4C B8C 4C 8C OE 10 00 1417 -—-LILI

2C 0D EC AC 2C 8C 2C 00 82 80 68 84 33 i-. 1. 11ha3

1| | -+

Cutput File Limit has been reached

|C A\ Temp.Hdl

|Captured 1 170209 Frames  [Errars O CRC, 510515 Fran|

oGL
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HDLC Link Impairment Utility (HLIU)
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Features

Provides flexible option to select Manual Error Insertion or
Automatic Random Error Insertion Mode to inject errors as
per requirement

The HLIU application has the following features: Logic
Errors, CRC Errors, Drop a Frame, Change Order of Frames,
Duplicate a Frame, Insert a Frame, and Delay Frames

Impairments can be introduced manually or automatically
with a specified random rate,
e.g. 1x10E-04, or one in 10,000

This application helps us:
» Understand the Delay a network can handle

» Simulate Inline Error Insertion with ability to transmit /
receive on different ports and allow hyper channel /
timeslot selection

» Control the error rate to correct the network

» Error counters display the total number of CRC, Logic,
Drop Frame, Change, and Duplicate errors impaired to an
HDLC frame

oGL
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HDLC Impairmmert Lkt Y ] S
Source
Hyper Channel S election hMode Selection
g i o 4 8 1216 20 . i
Device Selection 1 5 9 1217 1 & B4 kbps * tarwal Errar Ingertio
- 2 B o 1 .
Card1 3 7 :IH :Ilé :II!:| 73 ™ BE kbps " Automatic B andam
M anual Ermor Insertion
CRC Enmor Foeme [reaiiem Fandom Fate 0.000001-1.0 Error Counters
[ AddCRC
- E=E=| cc [P0 o
Logic Error to Frame
Drop Frame Define Frame Logic Ermrars: |':|-|:I 1]
Change Order Selected Frame: Mone Drap Frame |IJ_I] Iiﬂ
Duplicate
Change |':|-':| 1]
Delay Frame o mSec
Duplicate |':|-':| | 0
Rezet
D estination
Hyper Channel Selection
Device Selection - . —_
0 4 8 12 16 20
Card 2 - 1 65 9 1317 v B4 kbps
2 B 10 14 18 22
a3 7 11 15 19 23 " BE kbps



HLIU with T1 ET

HLIU 2

Impairments

i

A

tProbe™ T1 E1 VF Unit

T1 E1 Datacom

* CRC Error
HLIU 1 ° Logic Error

* Drop Frame

+ Change Order

* Duplicate

* Insert Frame

* Delay

>
T1 E1 Datacom

<
...Frames, Flags, HDLC Frames...

* Input stream of HDLC frames is contained in a “single” stream
* The output stream of HDLC frames is contained in a similar structure

» The output stream of HDLC frames may be on a different card or the same card as the input

oGL
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» The first byte of the frame
#1 changed from “00” to
“FF”

oGL

Communications

Logic Error

«ﬂMWWMMMWMMM

00:00:.. Com... O 0 Infor... 1
."1 2 DU.UU.... 8 Com... O 0 Infor... 0 0 1
Hex Dump of the Frame Data
00| 00 00 00 DE FC bu

PA¢HDLC Protocol Analysis LAPD
File “iew Capture Statistics Database Configure Help

|| Bl < || dEa =e] W] g%

| | GoTo I

Dey SubCh Frame#t | TIME[.. | Len Eror | C/R | SAPI TEI CTL | B2E NIS] N[R]
-“%: 0 | 00:00:.. ; 0 |lnfor. |0 J0 [0 |
% | 1 00:00.... B Res.. B3 0 Infor... 1 0 1]

£ 2 00:00:... 6 Res... B3 0 Infor... 0 1] 1
Hex Dump of the Frame Data
FF |00 00 00 OC 39 ¥ 9

43



The CRC error inserted on frame
#15 and the CRC value is
decremented from "E899" to

"E898"

HLIU application can insert a
Single Shot or Random Rate CRC

Error into an HDLC frame

oGL

Communications

CRC Error

PAtHDLC Protocol Analysis LAPD

File View Captue Statistics Database !'.;onl‘we Help

|| 0| 2@ || ggleaee| w1 o0 [ | GoTo |
Dev | SubCh|  Frame#t|  TIME (Relative)| Len| Enor|C/R | SAPI [ TEl [CTL |PF [ NGS) [ NR) | ~]
/1 14 000003813000 3 Com.. 0 0 Infor... 1 0 2 2
1 15| 00:00:03.933875 | a Com | 0 | Infor,.. | O [ O | 3
1 16 00.00‘04.078750 6 Com.. O 0 Infor... 1 0 3 hd
4| | »
Hex Dunp of the Frame Data
= ——t - + B et
00 00 00 06 ES 99 &l
| | |
[C:ATemp.Hdl |Captured 50 frames | 177

Running. Utilization 0.02%

Eie View Captwe Statistics Database Configwre Help

I = = N AR AR s e A B | GoTo |
Dev | SubCh|  Framett|  TIME (Relative)| Len| Enor|[C/R | SAPL [ TEl [CTL |PF [ NS) [ NR) | Fial
1 14 00:00:21.033000 3 Com.. O 0 Infor... 1 0 2 2
1 15 | 00:00:21.177875 | b |
/1 16 00.00.21.298750 6 Com.. 0 0 Infor.. 1 0 3 M
«| | »
Hex Dump of the Frame Data
+ + + - + S At e
00 00 00 06[E8 98 el
<| | i
Running. Utilization 0.03% [C:ATemp Hdl |Captured 50 frames [Enors 1 CRC, O Frame | 7
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Drop a Frame

« The frame # 1 order File View Capture Statistics Database Configure Help

number changed from

'01'to '02' due to a

Frame#t | TIME (...

1 0 00:00.... 6 Com.. O 0 Infor... O 0 0
dropped frame ' 0:00 6 | I 1 Infor... | 1 0 0
1 2  00:00 6 Com... O 0 Infor... O 0 1

Frame#t | TIME ...

1 0 00:00... 6 Com. 0 0 Infor... O 0 0
00:00:... 3 Com... | O | O [ Infor... | C [ O
1 2 00:00.... 6 Com.. 0 0 Infor... O 0 3
Hex Dump of the Frame Data
e ——————— e ———— e ———— e —————— B St S
00 00 00 |02]CC DF In

Q GL 45
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* The frame # 0 order number is changes from '00' to 01', the frame # 1 order number is changes from '01' to 00"

oaL
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Change Order

"'-'t HDLE Protocol Analysiz LAPD

FHVWEWDQMDMWH#

Hex Dump of the Frame Data
D e T T T e pmmmgpmmmfmmmfpm==

00 00 00 57 ED vi

M“ L AR B s e GaTa
Len Enoi|CR_|S&PL | TEl | CTL | P/F | WS) | NR] | FUNC
B Com.. 0 0 Imfow... | 1 1] 0
1 1 2 Do 13 Com., O 1} Irfat 1 o 1
Hex [ump of the Frame Data
T e S ot e e e
oo oo oo [oo] DE FC bii
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Duplicate a Frame

PAHDLC Protocol Analysis LAPD
Fle View Coptue Statetics Databsse Configwe Hep

*

ex Dunp of the Frame Data
----------- D e S B atatatatat D e et
0 00 00 00j DE FC Pu

D HDLC Protocol Analysis LAPD

S Vi L apkie “SUe D iabee s uciaie i Hol)

=|m| B
Dev TSiot

1 1
/1 1 2 00.00 3 Com_. 0 0 |lnkoe_ |1 0 0

Hex Dunp of the Frame Data
------ + . + L S St St
00 00 00 00 DE FC Pu

The frame # 0 duplicated as frame # 1
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» At the end of file transmission, a predefined frame is being inserted and the total frame count is incremented by ‘1’
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Insert Frame

|| B HDLC Protocol Analysis LAPD (= E3
Bo iew Capﬁue Satistics  Databate codb\u Heb

GoTo
oL [eF [ NSy [w@) [ Punc -

6 0 0 0 =
5 834125 2 Com ) 1} /

1 1 ] 16 000002015000 6 Com. 0 0 Infee.. 0 0 8 -
< | »
[Hex Dunp of the Frame Data
00 00 00 OF 29 04 i : )
<« | |

i| Oftdne Viewing [C\Documents and Settrge\Mahesh | 100 Frames | [ 7

I A HDLC Protocol Analysis LAPD HmEE
(Ede Yiew Cophue Jtatistics Datsbate Cochigre Hep

0 GoTo
TEI | CTL N[S). NiR) a
Infoe 0 0 !
/1 1 = 16 000001 8956’5 ”'s" ~ Com.. 0 0 Infor., 1 0 7 =
[Hax Dumnp of the Frame Data g
AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA 229222222022222)
AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA 2222232223223
AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA 2222222222222233
-‘.AI AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA 2202293323222222 ; -
bl »
| Oftdne Viewing [C:\Documents and Settings\Mabesh\[ 101 Frames | i[= Y =
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Delay Frame

PAtHDLC Protocol Analysis LAPD
File View Capture Statistics Database Configure Help

I B I L = T A A R A I A e A s e I O ="
Dev I SubCh | Framett TIME (Relative)| Len Error cm SAP| TEl |[ctL |[pF [ NS) | NER) Irum:
Ve 1 36 00:00:04.540625 L ‘ 0 | O | Unn... | O ‘

1 37 00:00:04.658500 3 Com.. 0 0 Unn.. 0 ul

1 38 00:00:04.779375 b Com.. 0 0 Unn. 0 ul

1 39 -00:04. 6 Com.. 0 0 Unn.. 0O ul

1 40 oo:oo;w.mszso| 3 Com.. 0 0 Unn.. 0 ul

1 41 00:00:10.020125 6 Com.. 0 0 Unn.. O Ul

1 42 00:00:10.021000 3 Com.. 0 0 Unn.. 0 ul

1 43 00:00:10.021875 3 Com.. 0 0 Unn.. 0O ul

\C:\Documents and Settings\Mahesh\Desktop' |92 Frames |

« The delay of 5 secs inserted between frame # 39 and frame # 40

oaL
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Supported Protocols for Frame Relay Analysis

 LAPF « HTTP

» Multi-Protocol Encapsulation « RIP

- |IP « NBNS (NetBIOS Name Service)
- TCP « |PM Reg (IPv4 Registration Message)
- UDP * Q933FRel

« SMTP « SNAP

« POP3  PPP over Frame Relay

« STUN « FRF.12, FRF12.1, FRF.15

- FTP - LCP

- SNMP « SVC Signaling

« DNS « LMI Signaling

« DHCP

OGL
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* Encapsulates other network layer protocols
like IP for transmission on synchronous
(like T1 or E1) and asynchronous

communications lines

oaL
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e PPP Protocol Analysis PPP

File Wiew Capture Statishics Detsbace Configure Help

PPP Analysis

| |l B S| MR =l 8194 F%[E] 0]k [0 GaTo |

Dev | TSit]  Framett| TIME [Hdau.ra” Len| Ewor| PPP Lapes3Protocol| MWippp SeqMo| Sourcs IP dddiess | Destination IP dddress | &
z 13 1 -O0:00:0006825.. 410 ML PPP 3130 T2.37 201145 202 174.156.34
2 131 2 00:00:00.001145 244 ML PFP NI 20217415634 72.37.201.145
2 131 3 000000833967 76 ML PFP NM 20217415637 72.37.201.145
z 1-3 4 (0000 00, 854660 6 ML FPP 3135 21217415637 T2.37.201.145
2 1:31 5 000000835395 7B ML PPP 313 20217415637 72.37.201,145
2 13 6 00:00:00.235103 76 ML PPP 3137 202174.156.37

|

72372145 &
3

Card? TimeSlots=1-31 Frame=0 at 00:00:00. 000000 O Len=182
HDLZ Frame Data + FCS

0000 Address

oooi Crl
0002 Protocol

FTEETEEEEEEEW HL PPF LﬂFET FEEEEEEEEEEEE

PFF Link Layer

11111111 (255)
0ooooo1l (3)
0oooQooo 00111101 ML FPP

3

0004 Begining Fragment 1....... Ye=s

0004 Ending Fragment A0 Yes

0004 Hlppp Class ooao (o} -
| | b
[Hex Dunp of the Frame Data

+ } 4 ¥ —— = ¥ t +

FF 03 00 3D CO OO0 OC 3C 00 21 45 OO0 00 Ak F9 £9 v =h ¢ IE 24

40 00 3F 06 C9 3C CA AE 9C 22 48 25 C% 91 0& ES 8 7 E<E®Q"HXE'

E8 9F 00 44 EE F3 4C 96 B9 52 80 13 00 D7 0B B84 &l DisLI*RE = 1

00 00 01 01 08 04 02 73 1B B2 02 53 64 22 03 00 s * 5"

00 76 08 02 Fe D1 03 1E 02 20 81 7E 00 s& 05 28 v ol i~ £ 8

00 54 84 06 OO0 08 91 44 00 03 08 00 OO 40 31 26 Ti *J F_

EC 6C FE 11 9C 26 53 41 4E 53 41 59 02 14 00 00 ~1p 1SAHSAY

00 OE 00 01 01 80 11 14 00 01 00 CA AE 9C 25 29 I EDpx)

72 00 Ch AE 9T 25 29 73 17 40 42 1D 0 04 01 00 r E@1%)1s @B

4E 00 01 01 &0 04 04 00 01 00 CA AE 9C 25 29 73 H i E@lk)s=

05 80 01 00 O1 OO 40 BS 00 OF 27 04 18 02 3C QE 1 L TR £

03 80 01 30 33 E7 113

1| |
Ciff-line Yiewing [E:\Program Files (x86)\6L Communic (L1 938 Frames [z
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Supported Protocols for PPP Analysis

Link Control Protocol (LCP)

Bridging PDU (BPDU)

PPP, Multiplexed PPP

Multi-class extension to MLPPP

Multi-link PPP

Network Control Protocol (NCP)

> Internet Protocol Control Protocol (IPCP)
» Bridging Control Protocol (BCP)

» PPP Mux CP

Cisco HDLC decodes

STUN, SNMP, RIP

Link Quality Report (LQR)

DHCP, DNS, ICMP

Van Jacobson TCP/IP compression decodes
IPHC

IP, TCP, UDP

IEC

PAP, CHAP

SIP, MGCP, MEGACO
RTP, CRTP, RTCP
ISDN H.225, MPEG2
T.38

RAS, SCTP

M2UA, M2PA, M3UA
ISUP, SCCP

SUA, IUA, TUP

Test & Network Management Messages
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* Windows Client / Server
applications allow the user to
operate analyzers remotely,
write scripts for automation, or
provide multi-client connectivity

to a single Datacom analyzer

 WCS supports Enhanced BERT

functionality

—
oGaL
o
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WCS Modules

k-

File Config

View

Monitor

IntrusiveTest

Special Applications  Window  Help

x|| Port

| Inte

rface

Loopback

| Termination Clock | Mode Data Rate | Set all can

olf 1
2

LEL]
V35

Ho Loop Back
Mo Loop Back

Internal
Internal

Terminate
Terminate

Sync
Sync

16.384 Mbps

16.384 Mbps <- Double-click)

Datacomm_|nterface.gls - GLClient

File Edit View Connect

O

Script  Log  User

R De

Help

- O

EFlae 8%

X

Connected to GL Server on 'MATLAB2011B'
set dc interface v35 #;

Port 1 DCE

| Porn2DTE |

RXD

RXC

TXC

CTS

RI

DSR

DCD

™

Freq

AR

AL

G

16 384 020

1er
%
1or

0K

0K

get cts, ris, dsr, dir, ded status #;
#.ctslout]=1

#1.rts(in)=1

N .dsrlout]=1

#1 . dtrfin)=1

#.dedout]=0

#2._cts[in]=1

#2.rts[ouf]=1

File Edit View Setup Help

L=y = el

#2.dsrfin]=1
#2.dtr[ouf]=1
#2.dcd(in)=0
get t< clock source §*
#.t<_clk_src=internal

12:43:50.276AM: Connected: client #1160 at 192.168.10.96
12:43:54.009AM: 1160[2]: set dc interface v35 #*;

#2.t¢_clk_src=internal

set datarate 16.384 mbps #%; J} Restore sensible setting

12:44:31.619AM: 1160(3]: set datarate 16.384 mbps #*. }} Restore sensible se
12:44:56.105AM: 1160(4]: get cts, rts, dsr, dir, dcd status #*;
12:45:41.061AM: 1160([5]: get t< clock source #%;

Ready

I B clock

get t< clock source #%;

Iset tx clock source external #*;
get t< clock source #%;

set tx clock source recovered #*;
get t< clock source #%;

set tx clock source internal #*;
get t< clock source #%;

I Fixed datarates

get datarate #*;

set datarate 300 bps #*;
get datarate #*;

set datarate 1200 bps #*;
qet datarate #*;

Ready

Ready

VerdB
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Pin Configurations on Datacom Units
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RS-530 Connections (DGE) Male Connector

Direction

Description

1 CHGND Chassis Ground Chassis Ground

2 RD - Input to tProbe Receive Data -

3 TD - Output from tProbe Transmit Data -

4 CTS - Input to tProbe CTS Receive -

5 RTS - Output from tProbe RTS Transmit -

6 DTR - Output from tProbe DTR Transmit -

7 GND Signal Ground Ground

8 DCD - Output from tProbe DCD Transmit -

9 TT + Output from tProbe Transmit Clock +
10 DCD + Output from tProbe DCD Transmit +

11 RT + Input to tProbe Receive Clock +

12 ST + Output from tProbe Secondary Timing +
13 RTS + Output from tProbe RTS Transmit +

14 RD + Input to tProbe Receive Data +

15 ST - Output from tProbe Secondary Timing -
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RS-530 Connections (DGE) Male Connector (Contd.)

Direction

Description

16 TD + Output from tProbe Transmit Data +
17 TT - Output from tProbe Transmit Clock -
18 ™ Input to tProbe Test Mode

19 CTS + Input to tProbe CTS Receive +
20 DSR - Input to tProbe Data Set Ready -
21 RI Input to tProbe Ring Indicator

22 DTR + Output from tProbe DTR Transmit +
23 DSR + Input to tProbe Data Set Ready +
24 RT - Input to tProbe Receive Clock-
25 LL Output from tProbe Local Loop
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RS-530 Connections (DTE) Female Connector

Direction Description
1 CHGND Chassis Ground Chassis Ground
2 TD - Output from tProbe Transmit Data -
3 RD - Input to tProbe Receive Data -
4 RTS - Output from tProbe RTS Transmit -
5 CTS - Input to tProbe CTS Receive -
6 DSR - Input to tProbe Data Set Ready -
7 GND Signal Ground Ground
8 DCD - Input to tProbe DCD Receive -
9 RT + Input to tProbe Receive Clock +
10 DCD + Input to tProbe DCD Receive +
11 TT + Output from tProbe Transmit Clock +
12 RTC + Input to tProbe Secondary Receive Clock+
13 CTS + Input to tProbe CTS Receive +
14 TD + Output from tProbe Transmit Data +
15 RTC - Input to tProbe Secondary Receive Clock-
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RS-530 Connections (DTE) Female Connector (Contd.)

Pin Signal Direction Description
16 RD + Input to tProbe Receive Data +
17 RT - Input to tProbe Receive Clock -
18 LL Output from tProbe Local Loop

19 RTS + Output from tProbe RTS Transmit +
20 DTR - Output from tProbe DTR Transmit -
21 RL Output from tProbe Remote Loop
22 DSR + Input to tProbe Data Set Ready+ or Remote Indication
23 DTR + Output from tProbe DTR Transmit +
24 TT - Output from tProbe  Transmit Clock -
25 ™ Input to tProbe Test Mode

oGL
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Thank you
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