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ISDN Analyzer

ISDN Switch Terminal
Equipment 1

T1/E1 Trunk

Terminal
T1/E1 Equipment 2
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ISDN Analyzer

« |ISDN analyzer can capture and analyze stream of frames on an ISDN PRI link
« It decodes LAPD according to Q.921
« Supports the following types of ISDN analyzers:

»Real-time ISDN Analyzer

»Remote/Offline ISDN analyzers
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Key Features

Perform real-time / offline / remote analysis

Consolidated GUI — Summary of all decodes, detail, hex-dump views of each frame, statistics view, and call detail

record views
Supports various protocol standards for proper decode
Capture options - Channel selection, CRC, bit reversion, bit inversion, scrambler and more

Call Detail Recording feature includes data link groups that help in defining the direction of the calls in a given network

and form logical groups comprised of unidirectional (either 'Forward' or '‘Backward') data links

Fine tune results with filtering and search capability based on SAPI, TEI, C/R, N(S), N(R), P/F, Supervisory Functions,
and ISDN message types

Trace File Saving Options
Remote-access capability

Option to create multiple aggregate column groups and prioritize the groups as per the requirement to display the

summary results efficiently

Allows the user to create search/filter criteria automatically from the current screen selection



Supported Protocols

- LAPD « DASS?
* Q931 - DPNSS

e 4ESS « ARINC 746

« 5ESS « QSIG ECMA
« ETSI (Euro ISDN) « DMS 100

« QSIG ETSI « DMS 250

 BELL NI2 (Bellcore National ISDN-2)

 ANSI

—
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Different Views

B2 15D Protacal Snalysis 0,93 B6-hit - O X
File iew Capture Statistics Database Call Detail Records  Configure  Help
Sl B ]| AmwE] =[0] WP PIE[WE 06 B[ ] o]
D T5lot SubCh Framett TIME [Relative] Len Errar Meszzage Type Zall Reference Valug  Channel Mumber Called Mumber C A
(3.93x 93u .93« 93u

00:00:00.379137 £

o B2 0 ]

o B 0 E 00:00:00.379775 "
w1 0 7 00:00:00.3580175 g
<

e O

CalLL PROCEEDING

E704784

>

Cardl TimeSlot=0 Frame=4 at 00:00:00. 378362 OE Len=46
HDLZ Frame Data + FCS
LAPD Laver

*%% Hight click to SHOW-HIDE lave s

}C:\Ijrograrﬁ Files\GL Communications InchU [27 D46 Frames

aooo CoR e 1. Response(lzer) Command(Hetworl)

ooon SAFI = gooooo. . (03 =
0ool TEI = goooooo. (03

ooz cCrl = 0 Information v
< >
Hex Dump of the Frame Data

62 01 50 62 IﬁS 02 06 02 EIIE o4 03 80 ‘::!EI A3 18 03 I Pbl I E:EI

49 83 86 eC 08 80 35 35 35 36 30 30 30 70 08 80 @pnl e5556000p € -—
36 37 30 24 37 38 34 D 02 91 Bl Al 14 4F 6704734} "1 O

__zj Device # | Frame CountiDewvice #) ] s
1 13973

total 1 13973

b 13973 =
total 2 13973 e
Call 1D | Call Status Calling Mum | Called Mum Call Start Date & Time Call Duration | Release Complete Cause | DeviNo | TS | CFWl Interfs
=i completed 5551000 5179641 2019-03-11 15:06:49.1652560  00:00:00.5413867 Marmal call clearing 1 0 1794

=t completed 5552000 1626921 2019-03-1115:06:49.17358256  00:00:00.574650 Mormal call clearing 1 0 2050

= completed 5553000 ge04110  2019-03-11 15:06:49.1682400  00:00:00.566350 Marmal call clearing 1 0 2306

=L completed 5554000 9402851 2019-03-1115:06:49.1908587  00:00:00.559737 Mormal call clearing 1 0 2562

=4 rormnlated RERRMNN A7RI7OAR  2NM19-N3-11 1RNK-49 199R7R nN-nn-Nn KR*4NnN tlarmal call Slearins 1 n =R/ -
<

» Summary
view

ey Detail
view

ey Hex Dump
view

Statistics
view

—

e CaII_trace
view
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Different Views

Summary View: This pane displays the columns that contain Card Number, Timeslots, Frame Number,
Time, Frame Error Status, Command/Response, Length, Error, C/R, SAPI, CTL, P/F, FUNC, and more

in a tabular format

Detail View: This pane displays in detail about a frame in order to analyze and decode by selecting it in

the summary view
Hex Dump View: This pane displays the frame information in HEX and ASCII format
Statistics View: This pane displays the statistics that are calculated based on the protocol fields

Call Trace View (Optional): This pane displays the call specific information for each individual call

from the captured data and display the information in an organized fashion



Protocol Standards
RI=EY

Save Load Default

| = Select summary colurmns ko disple= =

(i)

Menu checked options

% Protocol standard selection
%NetwnrHUser side selection

EE} Time Format
;\f} Wiew Filker

ﬁﬂ View Search

@D: TCP Connection Opkions
.‘_

i SRIMC 746
Periodic Trace Saving Cptions Q5IG EChd
f‘::?Startup Options Mational ISCH PRI
@Date Link. Groups
I o —

FF View Font Size

IMNI Decode Options

T Nefine Summary Caliimns
L |

. il

« Please visit http://www.gl.com/isdn.html for a complete list of supported protocols and specifications for
ISDN
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Protocol Standards

« Layer 2: Conveys user information between Layer 3 entities across ISDN using the D-channel. LAPD is parsed according to Q.921

« Layer 3: ISDN information parsing depends on the user's selection of the following ISDN Standards

> Bell NI2 (Bellcore National ISDN-2): It is used in USA (Bellcore). It includes components to communicate information between

ISDN user equipment, and the ISDN switch

AT&T/Lucent switch 4ESS and 5ESS (TR41449, TR41459 and 235-900-342): It is an ISDN variant adopted in USA by AT&T
ETSI 300-102 (Euro ISDN): This variant is adopted in all European countries

QSIG (Q-reference point Signalling System) ETSI: QSIG is inter-private PABX signaling system

Q.93x: Itis an ITU implementation of ISDN

YV YV Y VY VY

Nortel's switch DMS-100/250(NIS-A2111-1 and NIS-A211-4): It is a Northern Telecom’s implementation of National ISDN
> ISDN ANSI decode - T1.607 (Specification)

 MLPP (Multi-Level Precedence. and Pre-emption) procedures are supported for -
» |ISDN ANSI decode - T1.619 and T1.619a (Specifications)
» ITU implementation - Q.955.3 (Specification) and

» Facility Information Element - Q.932 (Specification)

OGL 13
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Protocol Standards (Contd.)

DASS?2 - Digital Access Signaling System No 2 - Specification BTNR 190

DPNSS - Specification ND1301:2001/03

ARINC 746 - Aeronautical Radio, INC is a signaling protocol based on Q.931

QSIG ECMA (Q-reference point Signaling System) —Standard ECMA-143 4th Edition - December 2001

National ISDN PRI CPE (Telcordia — SR-4994)

14
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Real-time Analysis

Streams can be captured on the
selected time slots (contiguous or
non-contiguous), sub-channels
(fractional DSO to DS1) or full
bandwidth

Frames may also be contained in n x
64 kbps, Single Channel — 64 Kbps,
56 Kbps

Card and Stream Selection

¥ " Protocol Capture Configuration

Save Load Default

[lg:l Capture File Options
nﬁ Card & Stream Selection
‘i; Capture Filter

[3;[ Gui & Protocol Options

|PORTACTIONS | Port\TS |00 |01 |02 [03 |04 |05 |06 |07 |08 |09 [10 |11 [12 (13 [14 [15 |16 |17 [18 |19 |20 |21 |22 2 |

VIx[@
WIX[EL] 2

Data Transmission Rate
-Single Channel —

(¢ 64kbps

(™ 56 kbps

z Hyper-Channel -
" Nx64kbps

" Nx56 Kbps (bits 1-7)
" Nx56 Kbps (Bits 2-8)

: Multiple Hyper-Channels —

" 128, 192, ... kbps

-| - Subchannels 8-56 kbps -

8

16
24
32
4
" 48

56

- T 1} 7

All Port Settings

~HDLC FCS -

% 16 bits
" 32bits
" None

Interface
& User

| € Network

[ Bit Inversion 1<->0

™ Octet Bit Reversion
(MSB <->LSB)

~Row (Port) Select, Clear, Paste Operations

118

T

—Paste Clipboard to Port List

15
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Real-time Analysis

Streams can be captured on the selected time slots (contiguous
or non-contiguous), sub-channels (fractional DSO to DS1),

Hyper-channels (n x 64 kbps, n x 56 kbps), or full bandwidth

Frames may also be captured based on their FCS (16 bits, 32
bits, none), bit inversion, octet bit reversion, user/network side

options
Recorded trace file can then be analyzed offline

Capability to export summary view details to comma separated
values (CSV) format for subsequent import into a database or

spreadsheet

Capability to export detail decode information to an ASCI| file

PA¢ISDN Protocol Analysis Q.93x

File Wiew Capture Statistics Database Call Detail Records Configure Help

. ’ﬂmm 3| 00:00:18.960500 4|| mmm‘ i H Il n-w
J1 23 44 00:00:15.098375 § Co. O Super...

/123 45 00:00:15.135250 16 Res.. O Irifarm... 0 13 11 4 CALL PROCEEDING
JS1 23 46 000018137375 15 Res.. O Inform... 0 14 1 L) ALERTING

123 47 00:00:19.139375 11 Res. O

| Inform... 0 15 " 4 CONMECT =
[3

CardZ TimeSlot=23 Frame=43
HDLC Frame Data + FCS
s=========== LTAPD Layer ==

C/R

SAPI

TEI

Cctl

at 00:00:18.960500 OK Len=40 il

...... 0. Command({User). Response{Network)
oooooo. . (0}

0000000, (0}

....... 0 Information

Hex Dump of the Frame Data

DEI 01 14 14 IJB 02 00 04 EIS
All 83 86 6C 08 21 81 35 35
4

04 03 80 9EI A2 18 03
35 30 30 35 70 07 Al

e
igll 1g555005p i

|25 Devie# | [ Frame Count(CiR) |

1 150

fotal 1 150

2 102

fotal 2 102

callp | Call Status | Caling Num | Called hum | Call Start Date & Time Call Duration Release Comple.~ |
‘.:? completed 565009 554009 2008-12-22 170710153375 00:00:40,384750 i
'.;'.'8 completed 555010 554010 2008-12-22 170710 610875 00:00:41 281750
?9 active 565011 554011 2008-12-22 170711 149275 000112829600
‘K‘IH 0 active 555012 554012 2008-12-22 170712 626875 0001 12 352000 _l;‘
4 [ 3

|C:\Temp.Hdl 1dle. 252 frames [ 4

16
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Offline Analysis

Off-line analysis is equivalent to capturing a file in pre-defined timeslots

Captured frames or only the filtered frames can be exported to *.HDL file for the further off-line analysis

Trace file for offline analysis can be loaded either through analyzer GUI or through simple command-

line arguments

[H I5DM Protocol Analysis 0.93x

File Wiew Capture Statistics Database

My Documents

™

by Computer

R I = W 2

2]

=) 3to102bytel EM. Rl
CalRecords

dioss. bl
IpCwerLapd, HOL

E:I ISDM_Surnmary

| 1SOMCallCapture, HDL
15DMCanfig isd
Lsdnllserhet, HOL

lack_IE.HOL

QsigEura.HOL

telicaz. hdl

telicaz01, hdl

File name: IISDNEaIIEapture j Open I
Files of type: IHDLI: Files [%.%] j Cancel |

[~ Open as read-only

17



Invoke ISDN Offline Analysis

BAe Off-line 1SDN Protocol Analysis .93x 10| x|

File Wiew Capbure Statistics Database Call Detall Records  Configure  Help

o] 0 2|S| Alza =(e W Fw®E S0 T ] sowo
Dev | 75..[ Su. | Framett| TIME (Relativel|  Len] R | Sarl [ 71El oL [ PeF [ wis1 | mED [ FUNE CRY | Message Tupe =]
20 0 00:00:00.000000 § Co. 0O i Super.. 1 40 FR -

1 0 1 00:00:00.000037 B FHes..

....'! Fes..

o 43 FR
I 1 T I
1 43 RFR

1 a 3 00:00:00.000375 E Co. 00 a

1 a 4 00:00:00.373362 46 Res.. 0O a Infarmm... 0 a0 43 1538 SETUP

2 a B 00:00:00.373137 E Res. 00 a Super.. 0 4 RR

2 a E  00:00:00.373775 1 Co.. 00 a Infarmn... 0 49 4 1538 CALL PROCEED =
‘I 1 n - ML L O nne e [nd [ n n I [ pp—— n [=in} mnr —'I—I
Card? TimeSlot=0 Frame=2 at 00:00:00.000362 OK Len=g
HDLC Frame Data 4+ FCS
============ LAPD Layer ============ =

CoR = . 1. Response(U=ser). Commnand{Networlk)

SAPI = oooooo. . {0)

TEI oo

celo _ INDOWS' system32h cmd.exe

Supervi=zory Function

E/F Microsoft Windows HP [Version 5.1.2608H1]

H(R) {C>» Copyright 1985-2801 Microsoft Corp.

4 |

Hex Dump of the Frame Data

C:sDocuments and SettingssDeeparcd C:sProgram Files~GL Communications Inc~Isdn A
nalyzer

02 01 01 51 A0 C5

C:sProgram Files~GL Communications IncsIsdn Analyzer*iszdnprot isdn™dcoss.hdl

J C:sProgram Files~GL Communications Inc™Isdn Analyzerr_

CiFf-line Wiewing isdndcoss,hdl

« Trace files for offline analysis can be loaded through simple command-line arguments as below:

» Command Syntax: isdnprot isdn\Filename.hdl|

oGL
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Offline Analysis

EI::":"f:ﬂff-lil'IE ISDN Protocol Analysis (.93 Ol x|
File %ew Capbure Statistics  Database  Call Detail Becords  Configure Help

wial| VH <&@ AEEEE =S WYY SE W S D5 [0 | _GoTo |

Dev | 5. Su. | Framett|  TIME [Relativel|  Len] /R [sapt [ TE1 Jcte [ e [ wis) [ MRy | FUNC CRY | Message Type =
20 0 00:00:00.000000 E Co. O 0 Super.. 1 40 FR o
S 0 1 O0:00:00.000037 E Res. O 0 Super.. 1 49 FR

We:| o0l | 2] 0000 -' Res.. [0 |0 [Super. 1 [ 40 [RR [ [
e 0 2 £ Co. 0O 0 Super.. 1 49 FR

1 0 4 000000378362 46 FRes. O 0 Inform... 0 40 49 1538 SETUP

S 2 0 5 00:00:00.379137 E Res. O 0 Super.. O 41 FR

20 6 00:00:00.379775 11 Co. O 0 Inform... 0 49 41 1636 CALL PROCEED _
‘[ 1 m = oL OrLnn CTnmnHd TE r a n n I [ T n =4 n} [miml _}I—I

Card? TimeSlot=0 Frams=2 at 00:00:00.000362 QK Len=6
HDLC Frame Data + FCS

============ [APD Tayer ===========-= =

CoR = .. 1. Fesponse(l=zer). Commnand{Hetworl)

SAFT = gooooao.. (03

TEI = gooooon. (03

Ctl = .. 01 Supervi=ory

Supervi=zory Function = ....00.. REE

F-F = L. 1 {13

H{R) = p1oi000. (407

1| | i
Hex Dump of the Frame Data
02 01 01 51 A0 C5 0 A

4 | na
Off-line Yiewing lisdridcoss, hdl 27946 Frames | v

oGL
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Filters - Real-time Capture Filter

i x|

Save Load Default

Zapture File Options

n‘j iCard & Strearn Selection

;ﬁ? Capture Filker
Gui & Prokocol Options

|'5|:|an:e Delirmited Length List to Exclude
|57

Exclude FISU |  Exclude LS5U Clear ALL

L

* Real-time capture filter can be set prior to capturing frames

* Real-time filter parameters - Frame Length, (LSSU (Link Status Signal Unit), FISU (Fill-in Signal Unit),

or any other user-defined frame)

oGL
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Filters — Offline View Filter

Il Analyzer GUI and Protocol Configuration - |EI|£|
Save Load Default

G Select summary columns to display ~ Filter Selection LR Value

[=:p=s=l

Menu checked optians ﬁ .93 - .

J _ - Data Link

g?% Praotocal standard selection E‘V LAFD

%NetworHUser side selection ‘ C/R

@ ) i SAR

Time Format & TEI
Sy view Fier - CTL >
el PYF

ﬂf[ Wiew Search @ M5

@D: TCP Connection Cptions & NIR)

e FUMC

Periodic Trace Saving Options Elﬁ (.93 Layer 3 _Iﬂ

f:_:-?Startup Options 4| | B Activate I Deactivate
@Data Link Groups Al Selected

o . Layer | Field | Filter ' alue

FVIEW Font Size Data Link Frame Lenagth(z] 46

INI Decode Options LAPD C/R Command(User], Responze(Netwark),
@Cepture Oplions d I I _'I

— Conditions for all selections———————————
| = AND & OR ‘ ‘ * Include = Exclude Deactivate Sel Deactivate All |

» Isolates required frames from all frames in real-time, as well as offline

 Allows filtering according to various layers and protocol fields such as C/R, TEI, SAPI, Called/Calling

number, CRV, ISDN message type, cause value, call reference flag, and more

oGL
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Filtering Criteria From Screen Selection

Allows the user to create filter criteria automatically from the current screen selection

g ISON Protocol Analysis Q.93x 64-bit

File View Capture Statistics

Database

Call Detail Records  Configure

Help

se Ctrl, Shift for Extended Selection

o\ 8 (S| Awna =le WP B8 %% 0t B0 ] oo |
Dev TSiot SubCh Framest TIME (Relative) Len Enmor Message Type -2l Reference Valug  Channel | 0, 935x::Call Reference Yalue
Q3% Q3% a3 S5 Massage Typs
2 0 0 00.00:00.000000 6
1 0 1 00:00:-00.000037 6
2 0 2 00:00:00.000362 6
1 0 3 00.00:00.000375 3
41 1 ol | 4] 00.00:00.376362 | 46§ SETUP BT S - — )
2 0 5 00.00:00.379137 3 Search Selected Value
(]4 Select All Cancel
2 0 6 00:00:00.379775 n CALL PROCEEDING Set Search Criteria as Sel Values
1 0 7 00.00:00.330175 6 —
Set Filter Crit Sel Val je—
2 0 8 00.00:00.398912 11 ALERTING L Sct ks Ciesis a5 Sel Valves |
# Analyzer GUI and Protocol Configuration ) | - | (=] -
Save Load Default
P dselectsummary colmns o di | py oo ~Value Selection
?E, Menu checked options i 0.93x
-2,'% Protocol standard selection g E:;aDLmk
goﬁ Netwaork/User side selection P 093
Eji}'l’lme Format
S View Filter -
f’:ﬂ\iiew Search
@& TCP Connection Options
Periodic Trace Saving Options
Fj‘ Stattup Options Activate I Deactivate
@ Data Link Groups - All Selected : :
F... . Layer Field Filter Yalue
F View Font Size 0.93 Call Reference Value 1538
INI Decode Options (.93« Message Type CALL PROCEEDING
: Define Summary Columns < L >
LE‘ZAggregate Surmmary Columns Conditions for all selections
((}ﬁ: Capture Options { @ ANDC OR ‘ % Include ' Exclude | Deactivate Sel Deactivate Al
y

22



Search Criteria From Screen Selection

» Allows the user to create search criteria automatically from the current screen selection

ﬂ ISON Protocol Analysis Q.93x 64-bit
File View Capture Statistics Database Call Detail Records Configure Help Use Ctrl, Shift for Extended Selection n
il 8 SO Awn@ Tle WHWW ¥ ﬁl‘il ¥| - | 2| Soa| %ef [0 | GoTo |
Dev TSt SubCh Framed TIME (Relative) Message Type ~all Reference Valug Channel
Q.9% Q9% Qs
2 0 0 00:00:00.000000 6
1 0 1 00:00:00.000037 6
2 0 2 00:00:00.000362 3
1 0 3 00.00:00.000375 3
1] mp s w—— | T M T - S— —
2 0 5 00:00:00.379137 6 Search Selected Value 4 I Select Al Cancel
2 0 6 00:00:00.379775 " CALL PROCEEDING | Set Search Criteria as Sel Values I . %
1 0 7 00.00:00.330175 6 - —
> 0 3 00.00:00 388812 1 ALERTING Set Filter Criteria as Sel Values

B " Analyzer GUI and Protocol Configuration
Save Load Default

B Select surmrmary columns to di...

Filter Selection Value
E[-i Menu checked options {9 0.93:
J . & Data Link
g;g Protocol standard selection 0 LAFD
ioﬁx Network/User side selection 093

(‘t}'ﬁme Format
S View Filter >
M\l’iew Search

@Eﬁ TCP Connection Options
Periodic Trace Saving Options
Pfi Startup Options

% Data Link Groups All Selected- | |
Foou . Layer Field Search Value ~
Fy View Font Stee 0.93 Call Reference Value 1538
INI Decode Options 0.93 Called Number Digits 6704784 9
n ad. T allivnms Blsmabome Miimiba EREECNNN
> Define Summary Columns i v
. Aggregate Summary Columns i Conditions for &ll selections

O Capture Options « AND (" OR ’ @ Include © Exclude Deactivate Sel Deactivate Al
¥ L ]

oGL
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Save Load Default

Search Options

=10 x|

B Select summary columns bo display
[v1vpaa] i

Menu checked options

‘2?'3 Protocol standard selection
%NetwarHUser side selection

{E} Tirne Formak

? View Filker

ﬂ Miew Search

@D: TCP Connection Options
—

[ﬂl Periodic Trace Saving Options

ﬁjﬁtartup Options
@Datﬂ Link Groups

P;TF View Font Size

IMI Decode Options
@Capture Cpkions

—ISDM Meszage Type Yalue

— Filker Selection
-9 LAPD = RESUME REJECT
----- & C/R RET
..... T RETR
..... & TEI EuEIFul
SEGMEMT
""" @ CTL SETLP
----- o P
----- O MIS]
----- o MR
----- ¥ FUNC
-4 0.93x Layer 3
----- ¢ Call Reference CRY
----- ¥ 150N Message Type
4 | v Activate I Deactivate
—&ll Selected
Layer | Field | Search VW alue
LAPD FUMC DISC, DM, FRMA, REJ, RMNR. RR. 5
[1.93x Layer 3 |SOH Meszage Type ALERTIMNG, CaLL PROCEEDIMG, CC
< | ja

— Conditions for all zelections

 AND = OR {* Include  Exclude

Deactivate Sel Deactivate Al

Search features helps users to search for a particular frame based on specific search criteria

24
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Statistics

Numerous statistics can be obtained to study the
performance of the network based on protocol fields

and different parameters

Statistics can be obtained based on various layers
and protocol field values both in real-time as well as

offline mode

Field Mamesz

| Layers

=¥ Physical Link
il Device #
M) Emor Cod

=1-# LAFD
-Ef C/R
-2

(N N[R]
(N N[3]
NP

N PAF
N 5&PI

M) TEI

=

N StanTs0rTsSe
-8} Time Stamp

{ﬂ M odifier Function

Em Supervizony Funchion

EEI--@ [1.93x Layer 3

—LC/R

lze Tupe [zsingle selection)

Total
Fizld

F
Frame Percent
Byte Count
Byte Percent ;I

— Statistic Tvpe(z] [calculated, multiple selection] —

—Walue Set

Command(Uzer], BezsponseMetwark)]

A esponze[User], Command(M etwork]
L | &

' Cumulative, % Separate

¢ Add/Mod Remaove |

<

— Selected Statiztic Infarmatian
Layer | Field Mame | Uze Type | Statistic Tupe Remove Sel
FPhugical ... Device # Total
LAPD C/R ey Frame Count Remoyve all

| ] Apply

25



Call Detail Records

o]
File “iew Capture Statistics Database Call Detail Records Configure  Help
w il VB &)@ MW ES B W R [ D] [ GoTo |

=5 Devie# | @ CR | B Frame courticiry |

1 Command({Liser), Responseiketwork) @07 79

1 Responze(Liser), Command(Metwork) (17 92

total 1 Tatal 171

2 Command{Liser), Response(Metwork) [0 73

2 Responselser), Command(Metwork) (17 92

fotal 2 Tatal 171

Call 1D Call Status | Calling Mum | Called Mum | call Start Date & Time Call Duration | Release Complete Cause Dew Mo T =
?0 active EEEN1E BRAOTE  ZO10-11-15 111300 025500 OOO0E) 9TE3TE HO0 2 1
e active EEEIT BEAOTT  2010-11-15 111900 262500 000050 41375 o0 2 1
?2 active EEED1E BEADTE  Z010-11-15 111200 825500 OOO0EN1TEITE HO0 2 1
@' 3 completed EEEN 4 EEA0TS  ZO10-11-15 1119001 171500 Q00024 414750 HO0 Z 1
g active EEEDZ0 BEADZ0  Z010-11-1511:12:01 700500 0000049 303375 HO0 2 1
?5 active EEEN21 EE4021 2010-11-16 111902 79500 OO004% 24376 HOO 2 1
=1 completed EEE00E BEAOOE  Z010-11-1511:192:02 853500 QOO0 3E3000 HO0 2 1
Tq'? active EEEN2E EEA0ZE  2O10-11-15 1119002 845500 Q000 4% 05837 #00 2 1
=% completed EEED0S BEAOOY  ZO10-11-1511:19:03 258625 QOO0ET 52500 HO0 2 1
?9 active S50 2 EEA01E  ZO10-11-15 111304 082000 000046 911875 #00 2 1
";rii'1 i rrmtleta RRAMTN ARANTN | DAN-11-18 111904 S2000n (N5 &1 378N N | o _"1|j

|D'\Program FilesiGL Cammunications 1342 Frames 4

« Call trace defining important call specific parameters such as call ID, status (active or completed),

duration, CRYV, release complete cause etc are displayed

« CDR Find option allows to search a particular call detail record from the captured traces

oGL
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Saving option

Captured trace files can be controlled by
saving the trace using different conventions

such as —
« Trace files with user-defined prefixes
« Trace file with date-time prefixes

» Slider control to indicate the total number

of files, file size, frame count, or time limit

oGL

Communications

s for the trace files

M Periodic Trace Saving Options

Save Load Default

B Select summary columns bo display
[Fps]
Menu checked options
v, Protocol standard selection
JL Protocol standard selecti

%NetwurkﬁUser side selection

CE} Time Faormnak
? Wiew Filter

ﬂﬂ Wiew Search

@D: TCP Connection Options
—

Periodic Trace Saving Options

ﬁStartup Cpkions
@Data Link Groups

f?'r'u'iew Fant Size

IMI Decode Options
@Capture Ciptions

— Using Wiew Filker Save Directory
& Al Frames [no filterin
[ al IE:\ 1 3
£ Filtered Only [use wiew filter]
— Save File Mames
{* Sequential File M ames I 1 HOL
file nane prefis — 1— file name suffiz
number ok digits
= Date/Time Formatted Mames IZ‘(ZMZD_ZH%I I'HDL
filetd amePrefis_svEWED_2HE fileNameCont file: riame suffiz
— Create a Mew File After the Specified Limit Has Been Reached
D [File S L &) 1048575 o, 1024, or 1H Lirnit /e
" Frame Count Limit e.g 104E57E o 024K on 1k 1000000
' Time Limit 2.0 2000 (HH:RR]
— Restrict or Recycle After M Files Options
|21 47483647 {+ Keep M Latest Files " Stop After M Files = Unresticted
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Define Summary Golumns

B

|| g Select summary columns to display
e heces cptins Defined Protocol Summary Fields for Q.93x
)l: = D Q.93x Layers|Fields = Define |
‘G Protocol standard selection # O Lar
L2 NetworkjUser side selection = O Q90xLayers
™ 0ET Active
¥ 3 Time Format CJE1 Additional Layer 3 Protocol Information Oct7A (BC)
o CJ/E1 Additional Layer 3 Protocol Information Oct7A (LLC IP)
W View Fiker D=1 Addstional Layer 3 Protocol Information Oct7A {LLC NET)
{1 view search DE1 Addiional Layer 3 Protocol Information Oct78 (BC)
ﬁJ' . OIEE Additional Layer 3 Protocol Information Oct78 (LLC)
r."-,‘& TCP Connection Options D =1 Assignorfassignes
@ﬂ Periodic Trace Saving Options nl]:'[I Baclwerd Value
W OS> N Identifier
f <~/ Startup Options OEE <N Indicator
. 0OS) UG Index Code
difocka Link Groups OET cus Indication
f! View Font Size u%culmwvm
= Call Reference Flag
5: =| INI Decode Options EIN) Cal Reference Length | € Selection of Summary
. Define Summary Columns W Call Reference Value Column
- OET call state value
=7 ure Options ES Called Number Digits
E1S Calling Humber Digits
BEET Cause value
BN Channel number
DET channel typejMap elem type
D=L dlass |

* Required protocol fields can be added through Define summary column option

« User can remove the protocol field which is not required

oGL
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Define Summary Columns Output

B ISDN Protocol Analysis (.93x -0 x|

File ‘iew Capture Statistics Database Call Detall Records Configure Help

wli| Bl S| MW iEal E=Elel 1w F w5 o]0 [0 | GaTo |
Dev | TSlet| SubCh| Framett|  TIME (Relative)| Len| Emor| Cm | SaP | TEI | CTL | Call Reference Lenath | P/F | N[S] | NR «
\/nm- B 00:00:00, 379775 0 0 Information | 2 1] m_
A1 1] 7 000000380175 [ Com.. 0 0 Supervison 1] 50
;2 0 8 000000388812 1 Com.. O 1} Information | 2 0 50 14 - . .
/1 0 9 000000389200 6 Com.. 0 0  Superisory g a > Output display in analyzer
/2 0 10 0000:00.628537 1" Com.. O 0 Information | 2 0 51 141
A1 0 N 00:00:00.628887 B Com.. 0O 0 Supetvisony 0 52
A1 0 12 00:00:00.629350 n Res.. 0O 0 Information | 2 0 11 52
£ 9 f 12 N SR [~ D imn n 1] 5 smamas s s n L] i
1| | b
CardZ TimeSlot=0 Frame=6 at 00:00:00.379775 OK Len=11 -
HDLC Frame Data + FCS
sesssssssss= LAPD I,a.'srsr TR ERITETI L =
C/R = 0. Command{User). Response(Network)
SAPT = 000000.. (0)
TEI = 0000000. (0}
Ctl = ... 0 Information
H(S) = 0110001. (49)
F = 0 (0)
HiR) = 0101001. (41) e
4| | »
Hex Dump of the Frame Data
IiEI 01 a2 52 I:'IE 0z 86 02 I:"IE 90 42 l l le 1 lIB l
1| | i
COFf-line Yiswing IC:\Program Files\Gl Communications It [27 946 Frames | =

oGL
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Aggregate Group Column

* The user can create multiple aggregate column groups and prioritize the groups as per the requirement to display the

summary results efficiently

B Aggregate Summary Columns -

Save Load Default
B Select summary columns to di... =

Add [ Delete ] Aliases I Reorder | Reverse Use'_'in the name for multiine headers

?ﬁ Menu checked options

) .
‘275 Protocol standard selection Name Display Format Summary Columns Separator
gf_ﬁ Network/User side selection Group~0 El Concat ‘rg Calling Number Digits_Q.93x --->

T [ Called Number Digits_Q.93x

7 Time Format . 4
el Group~1 [/ <Col_Alias>Value |F= | Cause Value_Q.93x ‘
N View Filter Group~2 E Concat (rg Call Reference Value_Q.93x &
ﬂﬂ View Search |~ Message Type_Q.93x f
E2 1SDM Pratocal Analysis Q.93 64-bit - O X

@]& TCP Connection Options
File  Miew Capture Statistics Database Call Detail Records  Configure  Help

|| B (S| M| 08|98, (98| 7 [85[ T 0] Soa] %] [0

p-’ Startup Options Dev TSlat SubCh Framett ME [Relative) Len Group™0

@ Periodic Trace Saving Options
i | GoTo |

Meszage Type ~
(.93

15 Data Link Groups =
2 I 5
F;?FView Font Size 0 5 00:00:00.379137
. W2 0 B 00:00:00.379775 11 1538 & CALL PROCEEDING CALL PROCEEDING
INI Decode Options A 0 7 00:00:00.380175 3
= ; e 0 g 00:00:00.388812 11 1538 & ALERTING ALERTING
£ Define Summary Columns S 0 9 00:00:00. 383200 B
<25 Aggregate Summary Columns 2 0 10 00:00:00.628537 11 1538 & CONNECT COMNECT
PN A 0 1l 00:00:00.628887 3
(i Capture Options A 0 12 00:00:00.629350 11 1538 & CONNECT ACKNOWLEDGE COMWNECT ACKNOWLEDGE
L]
e 0 13 00:00:00.629650
e 0 14 00:00:00.773025 15| «<Cause Value>Nomal call clearing DISCOMMECT
A 0 15 00:00:00.779425 4 hd
£ >
Cardl TimeSlot=0 Frame=4 at 00:00:00. 378362 OK Len=46 *#%% Fight click to Sa

HDLC Frame Data + FCS
============ (). 93x Layer ============

0004 Protocol Discriminator 00001000 9931-I.451 user-network call control

0005 Call Reference Length L. bolo f2y
0006 Call Reference Value 1538 (.0000110 00000010%
0006 Call Reference Flag o....... FROM =ide that originated callref

0008 Hessage Type gooooio0l SETUR

ooos IEI Bearer Capability 00000100 Bearer Capability IE Identifier

no0aA IE Bearer Capability Length 3 (=03}

oooe Information Transfer Capability ...00000 Speech w

£ ‘ ' >
|CAPragram Files\GL Communications Ir |27 346 Frames ’_él

oGL
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Data Link Group

— Data Link Group Specification

. . . . . . Card Timezlat  Subch Add
- Data link groups that help in defining the direction o] 17 2] [ [ ko en
0z | o1 T East
of the calls in a given network and form logical o | o || {
05 04 4 Iv Fanward Link Direction
. - . . . : 06 113] ] Odd Cards
groups comprised of unidirectional (either 'Forward A N N —
09 s Wern Lards
or 'Backward") data links ﬁ | iﬁ | o
13 12
14 13 e
15 14
16 15
17 16
14 17
Dy

Eardl TS| Su:l DirlDataLinkaupName

1] ~r | Wwiest
- wWest

Delete Sel

1
] ~r | wiest Delete All

1 -~ west e
] -+  East

1 e East Default
0 ¢~ East
1

- East

L B B R B S R G R
DO P — D La = O

oGL

Communications




oaL

Communications

TGP Connection Options

Used for Network Surveillance and Monitoring

Designed to send protocol summary information
and binary frame data via TCP- IP connection to

a Database Loader to load data into a database

Il TCP Connection Options

Save Load Default

=10l x|

B Select summary columns to display
[vivan]

Menu checked options

-21!3 Protocol standard selection

ﬁNetwork,l'User side selection

G::l‘_'} Time Farmat
? Wiew Filter
ﬂﬁ Wiew Search

ﬂl- TCP Connection Options
-

Periodic Trace Saving Options

f:jStartup Options
@Data Link, Groups

P%'F\l'iew Font Size

INI Decode Options
@ﬁc‘apture Options

—IP Address [ 127.0.0.1 Local |

|12?.u.n.1

] ==

|2Uu1 ]

Test Connection

|»

— Probe Mame

IF'1

[ Frame Octets

[~ Send Call Detail Records

— Select Frame/Packet Information to be zent over TCP/P
[ Summary Fields

I~ Send|Traffic Summan

Dy

TSlot

SubCh

Framet

Time

Len

Errar

WP

WLl

FT

HEC

OsF

aal Type

Frame Type

CID

LI

(N[N

CFl

SCCP FPDU Type
MeszageTvpe[LIMI]
Endpoint Fef Val
CRY

TypedCal

|»
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Save/Load All Configuration Settings

Provides a consolidated interface for GUI

and protocol settings

Configuration settings can be saved to a
file, loaded from a configuration file, or just
revert to the default values using the

default option

Il Time Format
Sawve Load Defaudlt

=101 ]

B Select sumrmary colurmns o display

Relative ta the frame 0

Suztern Time

Date and Time

Tinne Difference between frames

=
Menu checked options

JJ?E Protocol standard selection

%Network,l’l.lser side selec [RNINET ﬂﬂ
@Time IFEEE Save it I@ LUsh E1 &nalyzer j - ¥ EB-
? View Fiter L) a-Law Samples (L demf [CMkd Files (L Umks
ﬂﬂ Wiew Search \)aRP [C)Filker Files [CMetwork Surveillance [ VSxProt
@D: TCP Connection Options \atm [CIFrameRelay CIPpp (CwinClier
= \ ") Eer [ Gleview [CIPrafilesamples
@! Perindic Trace Saving Of | ) EinzFrame C)Gprs () Protocollassifier
,:? Startup Options |C)EitFiles 6raos [iRelsasehiotes
| ) calldata [CGsm [C5) SaEits
@ Data Link Groups | ")capdata [Cyhdlc_isdn [C)signaling transitions
.F;-; Visw Font Size ICICCAL112101700 [Chlp [Chs551
i) CoMA [ IsdnErmulatar 557
INI Decode Options ty Documents )0ata CamMaps 2 StripChart
((%Capture Options = \ ") Digital Echo Canceller  [CMaRPS_L () Trau
El'[ ) docs [mMLPPP [ THRE Uy
iy Computer P | | LI
'ﬁ File name: IlsanrDLﬁ.naIyzer j Save |

Save az type: I Configuration Files [*ACF]

j Cancel |
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What are Remote Protocol Analyzers?

“HDLC based protocols can be monitored remotely via a set of hardware and software features available with our T1
or E1 based protocol analyzers
« The RPA functionality permits:
» Unattended and 24/7 operation
» Remote accessibility for difficult connection situations
» Remote non-intrusive operation
» Remote detailed diagnostic capability
« Supported protocols for remote analysis includes -
» HDLC
» |ISDN
» SS7
» GR303
» Frame Relay
>

V5.X

—
oGaL
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Communications

Key Features

Client side consists of a PC with Ethernet connectivity and GUI Remote Protocol Analysis software —

no special T1 or E1 hardware is required
Multiple T1 E1 servers may be simultaneously connected to a single remote client using a single GUI

Multiple remote clients may access a single T1 E1 server. Also, the T1 E1 server is fully functional
while being accessed as a server. Thus, a user may perform T1 E1 operations locally on the server

while a remote client is accessing the same server, in real time
Supports real-time and offline analysis at the remote client location
Remote analyzers support capturing of encapsulated protocols and long frames

Common filtering criteria can be set for T1 E1 cards located on multiple servers



—
« 3
\ 4

Communications

Pre-requisites

At the site of monitoring

»Dual T1 E1 PCI based cards or USB based T1 E1 units
»T1 E1 Server software with HDLC capture software

At the client location

» Appropriate GUI based “Remote Protocol Analyzer” such as ISDN, SS7, and others — licensed via

“‘Dongle”

»LAN/WAN TCP/IP Network with sufficient bandwidth to transport HDLC frames.
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Remote Analysis
x :
Sl Cemole Prolocol Analysis

—WICS Server
|'IF" Address |'IF' Part #_. 7

132.168.1.58 17080 . - .
| | - Single User License

— Connected Servers

127.0.0.1:17030 Delet
132.168.1.58:1 7080 ElElE |

GL Communications Inc.

Copyright © 19949

0K Cancel This program is protected by 115, and inte mational copyright laws
as described in the About Box.

{  Hemoate Analyziz | Off-line Ornly

» Users are required to enter IP address of the WCS server and an IP Port

« Multiple Server IP Addresses can be added to connect simultaneously to all T1 E1 cards
« Lists an IP addresses and the IP port numbers

« Option is provided for an user to select the desired IP address of the server

oGL
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Capture Filter

Il Capture Filter

Save Load Default

=10 x|

Zapture File Options

n‘] Zard £ Stream Selection

? Zapture Filter
Ui & Prokocol Options

— Filter Diefinition

ALL | AMY [RALL [ =AMy | MOME LenghOrO fizethd azkh aluelist

ALL=inchide AMD, ANY=incl O, MALL=ercl AMND, HANY | HOME =excl OF
LenghOrOffzethd azkifaluelist = LEM orltemlist | O offzet mask orltemlist

— Examples

Exclude FISU
:I Ewxclude L55U
Excl FISU+LS5U
Clear ALL
[~

=AY LEM &5 T - exclude all frames with length 5 and 7

ALL LEM 1517 20+ Ok 12 MSB1 5 7 =64
- length equal 15..17 ar equal or grater than 20
and byte value at offzet 12 iz equal to & ar 7 or 100 [hex B4]

39



-
)
e
MR Hs

Capture Filter

» Real-time capture filter can be set prior to capturing frames

« Real-time filter parameter — Frame Length

LSSU (Link Status Signal Unit), FISU (Fill-in Signal Unit), or any other user-defined frame

40
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ISDN Emulator (XX029)
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ISDN Emulator
S l=lkq

File Functions ‘iew

2 W[ 7 e g e

—|50M Setup

Fratacal Wariant Pratacal End

Euro I50OM j B elgiuim j Subzcnber j
EEEE [cvoison =] [Belgum =] [Switch ~]

[ LinkDown | e LinkUp | L1 Active

« Complete solution for testing, troubleshooting, installation and maintenance of devices and networks

implementing PRI ISDN
« ISDN configuration includes selection of various ISDN standards, variants and NFAS, and more

« Send / capture PCM voice files, send / detect DTMF/MF digits, and send / detect frequency tones over

an established calls

oGL
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Key Features

Nearly all ISDN standards and variants are supported. Variants are AT & T #4ESS, AT & T #5ESS, Bellcore #5ESS, National ISDN 2,
Nortel, DMS — 250, and Siemens EWSD

1 to 4 Configurable Signaling Links
Switch and Subscriber Emulation
User Friendly GUI for Configuring the ISDN Layer parameters

Provides various release causes such as rejected, no user response, user busy, congested, and so on for disconnection of the
particular call on the channel

Simple NFAS setup for T1

Single/Dual T1, Single/Dual E1 Interfaces for the ISDN Signaling Links

Call Records for Complete or Incomplete Calls

Companion product "ISDN Protocol Analyzer" displays all ISDN Messages in Real Time
Place call or accept call for each timeslot or for the whole trunk

Supports Overlap Digit Sending

Exports call records to a TEXT file

Displays Lap D (Layer 2) statistics
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Call Parameters Configuration

— Time5S ot Grouping
Graup Mr | Starting TS | Ending TS |
1 default defauilt
2 E1:1 1 E1:1 &
3 E1:1 B E1:1 10
Add E dit Delete
Ok Cancel

Calling Mumber 5creening

Calling Mumber Presentation

— Called Mumber
Called Mumbering Plan [15DN E. 164 |
Called Mumber Tupe I Matianal j
— Calling Murnber
Calling Mumbering Flan ISDM E.T64
Calling Mumber Type M atioral

Yerified/Faszed

Led Lef Led Led

Allowed

—IS0M Service
Service Type

v Alaw
™ ulLaw

— Mizcelaneous

Channel Indication

IJzer ta Uzer Information
Lower Layer Compatibility
Higher Layer Caompatibility

MHetwark Specific Facilities

Freferred I
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Call Parameters Configuration

The user-defined parameters are associated with the ISDN Setup message
Allows to configure and modify ISDN parameters based on the user requirements
ISDN call parameters includes —
» Called/Calling Numbering plan
Called/Calling Number Type
Calling Number Screening
Calling Number Presentation
ISDN service type
A-Law/u-Law selection
Channel Indication
User-to-User Information

Low Layer compatibility

YV V. V V V VYV V VY

High Layer compatibility
» Network-specific facilities
ISDN parameters may be saved within a Timeslot group so as to allow multiple ISDN parameter configurations, simultaneously

Quick configuration for Called and Calling Number
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Call Management

# Call Management: Card #1 (E1) - Subscriber End - |EI|£|

» Allows the user to place calls on a single or on all timeslots manually
[ Autodnzwer F'Iau:eEaIITrunkI Reset Calls | I':E"d #1 --l

« Status field, indicates the link status or ISDN protocol status on that card TimeSlot | CalledMr | CalingMr | LastCause | FeleaseCause |
01. PlaceCall BRA000 BRROO0 Mo answer Mo dnswer
. 02, Connected | 554001 5RE001 Marmal clear
« The following types of manual calls may be made: 03. Connected | 554002 BES002 Normal clear
04, Connected | 554003 BER003 Marmal clear
.. 05, Connected | 554004 BRAO04 Marmal clear
» Software originated call to a standard phone 0E. Connected | 554005 e Normal clear
07. Connected | A L _ Mormal clear
.. . 08. PlaceCall BR4007 BRROOF Marmal Marmal clear
» Software originated call to a number not corresponding to a = ee4008 it Normal cloar
. ) 10. Alerting 554009 5RE003 Marmal clear
standard phone or fax machine (software generated/received calls 11. Connested | 554010 55010 Normal clear
12. Connected | 554011 BRRO11 Marmal clear
over timeslots without physical connections) 13. Connected } 554012 | 555012 Normal clear
14. Connected | R54013 FREO13 Mormal clear
o 15. Connected | 554014 BER014 Marmal clear
» Call originated from a standard phone to ISDN emulator 16 Undivail | 554015 BE5015 Normal clear
17. PlaceCall BRA016 BRROTE Marmal Marmal clear
. . 18, AnswerCall | 554017 5R5017 Mormnal clear
» Various Release Cause codes such as Unassign Num, Call Forward, 19, Connected | 554015 BE518 Nermal clear
20, AngwerCall | 554019 BREOT9 Marmal clear
User Busy, and many more can be set for disconnecting a particular call 2l PlaceLall 1554020 SS8020  [Nouserresn | NoResoonse
22 Connected | 554021 BRR021 Marmal clear
23, AngwerCall | 554022 BRROZ22 Marmal clear
24 Connected | 554023 RRRO23 Marmal clear
25, Connected | 554024 RRAO24 Maormal clear
26, AnswerCall | 554025 BRA025 Wormnal Mormal clear
27, AngwerCall | 554026 BEROZE Marmal clear
28 Connected | 554027 REROZT Marmal clear
29, AnswerCall | 554028 RRA025 Mormnal clear
30, AngwerCall | 554029 BRROZ29 Marmal clear
3. AngwerCall | 554030 BERO30 Marmal clear

| & LinkUp |Eur|:| ISDM Belgiurm Subscriber |.ﬁ.ctive Calls: 26

—
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Call Records

S E

v EnableCalRecords

Call Records

v iew Latest

Mo F TS5 | TimeStamp CalledMr CallingMr | Twp | Result Dwration... | Setup... | Cauze
1 1 1 11220 13:46:47 554000 RER000 Out  Comp 0016375 00453 Mormal
2 2 1 11/22A013:46:47  5R4000 REROOO I Comp 0016313 00000  Marmal
3 1 2 11/22A013:46:47 554001 atarall]NY Out  Comp 0020610 00453 Marmal
4 & 2 11/22A013:46:47 554001 atarall]NY I Comp 0020500 00000  Marmal
4] 1 4 11/22A7013:46:47 554003 RERO03 Out  Comp 0020831 00831 Maormal
G 2 4 117220 13:46:47 554003 RERO03 I Comp 0020704 00000  Marmal
7 1 5 11/22A013:46:47  5R4004 RER004 Out  Comp 0021188 01.203  Marmal
a 2 5 112220124647 554004 ABA004 I Comp 0020953 00000  Mormal
9 1 7 114220124647 BR4006 latall] ] Out  Comp 00:21.453  01.260  Mormal
m 2 7 114220134647 BRAD0G atatall] ] = I Comp 00:21.125 00000  Marmal
11 1 15 11/22013:46:47 554014 REA0T4 Out  Comp 0022188 02235  Maormal
12 2 15 11/22A013:46:48 554014 REA0T4 I Comp 00:21.469 00000  Marmal
13 1 19 11/22013:46:47 554018 it b Out  Comp 0029625 02573  Maormal
14 2 13 117220134648 5R4018 RER01E I Comp 0028719 00000  Marmal
15 1 200 11/22A013:46:47 5540139 RER019 Out  Comp 00:32.000 02657  Marmal
16 2 20 112210124648 554019 il b I Comp 00:31.047 00000  Mormal
17 1 21 11/22A013:46:47  BR4020 REROZ0 Out  Comp 00:32.297 02782  Maormal
18 2 21 11/22A013:46:48  BRA020 REROZ0 I Comp 00:31.313 00000  Marmal
|Tu:nl:al Calls : 13 |Cu:nm|:ulel:e Zalls: 18 |InCu:um|:|Iel:e Calls : 0 |

» Displays completed as well as incomplete call chronologically
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Card Statistics

Displays the complete statistics for Layer 1, LAPD
and Layer 3

Layerl statistics includes number of packet.
sent/received, CRC errors, Internal errors, number
of Restarts, Receive Under runs and Transmission

Overruns etc.
LAPD details includes if LAPD is active and its state

Layer 3 details include number of active calls

I %]
Device Selection hl
—Layer 1
sorntd Pkt [132 Reowd Pkts 191
CRC Ermsz 0 Fov Urunz |0
b alformed |0 Wt Orunz |0
“mtDizB |0 RowDizB |0
mmtDisF |0 RevDisF |0
[nternal Err |0 Restarts 1
— Layer &
bctive [V State IMF Est
— Layer 3
Active Calls IE'I

Reszet |

o |
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ISDN Emulation
(Module license # - XX629)

ﬂSDN Terminals

N

ISDN PBX

ISDN PRI

4 )

ISDN CO Switch

)

~
Subscriber ~ _
Simulation

~

[r— “. L i Gu.‘..
[EC]).[CT%

ISDN Emulator (Server Side — GUI)

~
~ ,’

" ISDN Emulator - Client

run task "ISDNSvrE:ISDNSvr";

Subscriber #1"; —
inform task "SetISDNProt EurolSDN Belgium
Switch #2";

inform task "StartDChan #1..2";

inform task "SetISDNProt EurolSDN Belgium ﬁ
i

/

J

\@form task "AnswerCall #1:1";

tProbe™ T1 E1 Analyzer

-~

Ly

. A
| inform task "PlaceCall 5551234 5551000 #Z—@‘:\S gL

_ -~ Switch

-

Simulation

50



MAPS™ - ISDN (XX6438)

#1+ Untitled - GLClient

File Edit Yiew Connect Script Log User Help

=0l x|

DEE +=2BEnR DD BEHE | ?

Task 1: TS#2:28,CallState=PROCEEDING
Task 1: TS#2:28,CallState=ALERTING
Task 1: TS#2:29,Call5tate=PROCEEDING
Task 1: TS#2:29,CallState=ALERTING
Task 1: TS#2:30,Call5tate=PROCEEDING
Task 1: TS#2:30,CallState=ALERTING
Task 1: TS#2:31,CallState=PROCEEDING
Task 1: TS#2:31.CallState=ALERTING
inform task "AnswerCall #1:1..31"
Task 1 informed

Task 1: TS#1:1,CallState=CONNECTED
Task 1: TS#1:2.CallState=CONNECTED
Task 1: TS#1:3,.CallState=CONNECTED
Task 1: TS#1:4,CallState=CONNECTED
Task 1: TS#1:5,CallState=CONNECTED
Task 1: TS#1:6.CallState=CONNECTED

run task "ISDNSvrE:ISDNSwr';

inform task "SetlSDMNProt EurolSDN Belgium Switch #1';

inform task "SetlSDNProt EurolSDN Belgium Subscriber #2';
inform task "StartDChan #1..2";

inform task "PlaceCall 5551234 5551000 #2:1..31"

inform task "AnswerCall #1:1..31"%

inform task "DisconnectCall CAUSE_MNORMAL CLEAR #1:1..31"%
inform task "StopDChan #1..2'%;

BAdISDN Protocol Analysis Q.93x _lol x|

File Wjew Capture Statistics Database Call Detail Records Configure Help

[ pF | nis) [ nE)L [ F | cRv | Message Tupe -]

[sap [T1EL [Tl
zef]. Comma. ..

178 00:00:47 48225 15 Responze(Uzer), Comma...

1] a 0 ALERTING
179 00:00:47.484250 16 Response(User). Comma... 0 0 Information 0 50 an 26 CALL PROCEEDING —
180 00:00:47.504375 15 Response(User). Comma... 0 0 Information 0 81 an 26 ALERTING
181 00:00:47 508375 16 Response(User), Comma... 0 0 Information 0 52 30 27 CalLL PROCEEDIMG
182 00:00:47.508500 15 Response(User), Comma... 0 0 Information 0 53 30 27 ALERTING
183 00:00:47.510500 16 Response(User), Comma. 1} 0 Information 0 54 an 28 CaALL PROCEEDIMG =
104 NN 47 F19C7F 1k [ =Y M lmmel T mrmrn n n

- lanfmrre —bimn n FF an 0 Al COTIRT
Kl [ »

Cardl TimeSlot=16t Frame=177 at 00:00:47 382125 OK Len=t
HDLC Frame Data + FCS

============ L[APD Laysr ============ =

C-R = . 1. Response{lU=ser)., Command{Hetwork)

SAPI = 000000, {03

TEI = 0000000, {03

Ctl = . 01 Superwvisory

Supervi=ory Function = ....00.. EE

B-F = 0 {0

HiR) = 0110001, (49

| | i
Hex Dump of the Frame Data
02 01 01 62 B2 Ck L.E

4| | i
Stopped |CeiTemp. Hdl [1dle. 508 frames | v

Jr— |
Ready Wer 4 B ML 4

 Place and Answer ISDN Calls

* Monitor all link state and call state
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High-Capacity ISDN Emulation using MAPS™

52



MAPS™ - ISDN (XX648)

4 N
«—>

T1 E1 Server
' s ISDN-PRI ISDN-PRI
tProbe™ T1 E1 _ o =

Analyzer Switch / Subscriber

[

Switch / Subscriber Simulation

11

MAPS™- ISDN
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MAPS™ - [SDN Key Features

ISDN simulation over TDM (T1 E1)
Multiple T1 E1 line interfaces supported

Access to all ISDN Message Parameters such as Call Reference Value, Called

Number, Calling Number, Port Number, and more
Switch and Subscriber Emulation

Provides various release cause codes such as rejected, no user response, user

busy, congested, and so on to troubleshoot the problems in ISDN
Overlap sending of ISDN messages
Supports NFAS testing for T1 only

Supported on Windows® 8 (or higher) operating systems

o4
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ISDN Supported Protocol Standards

Supported Protocols Standard / Specification Used

ITU-T Q.931 / Q.932(Facility IE) / Q.955.3

Q931 (MLPPP Procedures)

4ESS ISDN PRI (TR-41449)

5ESS ISDN PRI (Lucent Tech - 5ESS 2000)
BELL ISDN PRI (Bell Core SR-NWT-002343)
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MAPS™ - ISDN as Subscriber

MAPS DUT

Scenario: MAPS™ testing ISDN Switch

MAPS™ - ISDN can be configured to act as Subscriber to generate ISDN messages

Capable to test ISDN Switch by sending ISDN messages
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MAPS™ - ISDN as ISDN Switch

MAPS DUT

Scenario: MAPS™.- ISDN acting as Switch

MAPS™ - ISDN can be configured to act as Subscriber to generate ISDN messages

Capable to test ISDN Switch by sending ISDN messages

S7



Typical ISDN Call Flow

~
Subscriber
SETUP
P
Gateway initiates Call Setup with the PBX
CALL PROCEEDING
This message indicates that the call is in the process of
being setup
ALERTING
<
This message indicates that the called subscriber is being rung
CONNECT
Once the call is answered, CONNECT message is sent to the
Gateway
CONNECT ACKNOWLEDGE >

The Gateway allocates a port for receiving data & replies with
the port information to originating subscriber

| caisceianianen |

DISCONNECT
a4
The Gateway initiates the call release on the network side
RELEASE
A
The ISDN PBX indicates to the Gateway that it is releasing the
call

RELEASE COMPLETE >

The Gateway acknowledges the of the call

oaL
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Load Scripts <

MAPS™ - ISDN Call Generation

Active Calls

:. , Call Generation - Untitled

e Q j=|

Completed Calls

ALERTING

A

COMNNECT ACKNOWLEDGE

DISCOMNECT

\ S
|

4 14:20:12. 244000
fl4: 2012 244000
% < COMMECT PUp—
4:20:22 307000

4:27:00. 463000

[SiNo[Scrpt Hame | Jrotie i od Ite
1 FlaceCallgl _ B WS10m | 10 Call Connected  Disconn... _.,J Pass 1 0
2 IPlaceCallgl Q51| 1 Cal Connected  Disconn... __] Pass 1 0
3  |PlaceCallgk ] F52:m .| 2 Call Connected_Disconn.,. L] Pass 1 0
4  |PlaceCallgh ] IS3am | 3 Call Connected Disconn.,. Pass 1 0
BEFcecag: _ [f5am Stait None
6 |PlaceCallgh _ ] 55 .| 5 Call Connected_ Disconn... Ll Pass 1 0
7 |PlaceCal gis [sean_ ] & Call Connected _Disconn... s Pass 1 0
Load Profiles < 8 |PlaceCallgh _ 57 | 7 Call Connected Disconn. __J Pass 1 1]
9 |PlaceCallgl: _J 58 | 8 Cal Conrectad  Dizconn... _"J Pass 1 0
10 |PlaceCallgl _J F59=m_.| 9 Shait Call Fieleated _ Mone Lo Pass 1 1
Add | Detete | inset | Stat | ctot | Rebesh | Starar | Aboean |
-] -
MAPS our Discriminator

Call Reference Length
Call Rsferance Valus
Call Refersnce Flag

Hezzage Type

Bearer capabilitcy

IEI Bearer Capabilicy iLilile
IE Esarer Capabilitcy Length 3 (=
Information Transfer Capability S -
Coding Standard .00,
Oee 3 Exceansion Bit (Det 3) 1

Information Transfer Rate |
Transfer Hode = .00.
Oct 4 Extensiqn Bit (Dect 4) = 1

User Informatjon Layer 1 Frotocol Ident

Lol

o

N54ot ) Mersage Sequence { EvetCat /

\J
Message Sequence of a selected call

v
Selected ISDN Message Decodes
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MAPS™ - [SDN Call Reception

Active Calls
r» Completed Calls

Residts
RecvCall gl Pass
RecvCal gl
Receiving 4 RecvCal gis 7 i .
Scripts [~ 5 | RecvCalgs 3 i . Pass
[ RecvCall gis 5 [ , Pass
7 RecvCall gls 4 i . Pazs
8 Recvlal gh: k] Call Active Disconnect., Pass
9 RecvCall ghs 2 Call Released MHone Pass
10 RecvCall gls 1 Call Active Disconnect. . Pass

szzsszssss== [, 33x Layer 2 Layer
Protocol Discriminacor

Call Reference Length

Call Pefersnce Value

Call Reference Flag

CALL PROCEEDING
Hassage Type
Bearer capabilicy
Message Sequence ALERTING TET Fearer Capaniiice
ofa selected Ca" < — IE Bearer Capabilicy Length
COMMECT Information Transfer Capability
Coding Standard
‘DJHNEETMNUWLEDEE Oct 2 Extension Bit (Dcc 3)

L - Information Transier Pace -
k\ - —— Twarne Far que1f I
'l
1] | » v

i | J
Sciipts ) Message Sequence { EventConfig /

Message Decodes of the selected ISDN message
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High-Capacity ISDN SIGTRAN Emulation using MAPS™
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MAPS™ ISDN - SIGTRAN (PKS135)

MGC MGC
GL GL

GL Simulator sp = GL Simulator
MG/SG e

ISDN PRI Signaling :
Over T1E1

VoIP Phone |

MAPS™ ISDN-SIGTRAN
Simulate Elements in ISDN Network over IP
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Key Features

Simulates ISDN signalling over IP (ISDN-SIGTRAN)

Generates and process all ISDN messages such as Setup, Connect, Release messages, and more
Switch and Subscriber Emulation

User controlled access to optional ISDN parameters such as timers

Provides various release cause codes such as rejected, no user response, user busy, congested, and

S0 on to troubleshoot the problems in ISDN
Impairments can be applied to messages to simulate error conditions

Supports scripted call generation and automated call reception
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Supported Protocol Standards

Supported Protocols Standard / Specification Used

ISDN SIGTRAN

Q.931 ITU-T Q.931/ Q.932(Facility IE) / Q.955.3 (MLPP Procedures)

4ESS ISDN PRI (TR-41449)

5ESS ISDN PRI (Lucent Tech - 5ESS 2000)

BELL ISDN PRI (Bell Core SR-NWT-002343)

IUA RFC 4233 Integrated Services Digital Network (ISDN) Q.921-User Adaptation Layer

oGL
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MAPS™ - |SDN SIGTRAN Configuration

Device Under Test
Signaling Gateway

SIGTRAN 1UA ;‘

(Ethernet)

ISDN-SigTran SG Tester
(simulating MGC)

Scenario: MAPS™ acting as MGC

Device Under Test
Media Gateway Controller

SIGTRAN IUA _ - MGC
) (Ethernet)

ISDN-SigTran MGC Tester
(simulating SG)

Scenario: MAPS™ acting as Signaling GW

oGL
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MGC
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Dt

Typical Call Scenario

IP Network

ISDN -SigTran IUA (Ethernet)

SETUP

CALL PROCEEDING

PROGRESS

CONNECT

CONNECT ACKNOWLEDGE

Gateway initiates Call Setup

Call is in the process of being setup

Callee is rung

Call is answered

CALL ESTABLISHED

>

DISCONNECT

RELEASE

RELEASE COMPLETE

—
oGaL
o

Communications

Gateway initiates the call release

SGindicates to the Gateway that it is releasing the call

Gateway acknowledges the call
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Call Generation and Reception

Active Calls Completed Calls

B, Call Generation - Untitied

 wl =/ I
Load Scripts _” |Q
and Profiles %m,
.cl ] 2
Add | Delete | tmmet | 0 | Abot | Rewesh | Statar | Abdear |

¥ View Executing Line s |
—

Feyldentifier:CN:

gend "SETUP™ “SETUPIaport™ retxmit TIOJ (2,TI03 asec);

States"Call Initiated” ; Commands already executed
Script Contents J| | £ventiog ("Call Initisted™):

NJ | Pecvwaittine=8000 ;

“mainloop™:

] Roc.(nl:

tecy msg wait Recvwa
4

[ Scihs ) Message Sequ

| 2]
™ AoTiash  Trash I

Receiving Scripts
mamnnennwnne 50N Q.921<User Adaptation Layer Layer 3
Version = 0 .
NHessage Claas « 0 )
PIN Maszage Type = 00000010 1
Haszage Length « &8 (=00000
Intertace-ldectifiar Tag « 30001 Imte
Lenguh = & (x00082)
Mesusescquence Intertace Tdentifier lintager « 0 (x0
PLCI Teg 0005 B
of a selected call Length . & (¥0009)
SAPI (Zervice Accews Point ldantifier) = 00000(
TEI (Terminal Indpoint Identifiar) = 0000000 {
Protocol Data - :’
Prmraral Nars Tan » 2NAANE Brrwe
s |

Message Decodes of the selected ISDN message
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ISDN Packet Data Analysis (PDA)
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Packet Data Analyzer over TDM

CORE IP/TDM

Backhaul Network Backhaul Network

T1E1T3 E3 SONET SDH
Ethernet

T1E1T3 E3 SONET SDH
Ethernet

High Density Packet Capture

(Protocol Analyzer)

0%—&1-[:]

FAX Vidoo call Qu.my

{nloanllkeooﬂk Annlvsls

GUl’s Packet Capture Module
m PacketScan, LightSpeed1000, T1 E1 T3 E3 Analyzer Pods

GLl’s Packet Analysis Module
H.323, LTE, IMS, SIP, MGCP, MEGACO, UMTS, GPRS, GSM A, BICC, CAP, MAP, SIGTRAN

Monitors live TDM networks including capture, analysis, and reporting of every call-in detail. Supported
protocols include CAS, ISDN, ISUP, CAMEL, MAP, INAP, and GSM
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Main Features

CDR, Call Flow, Statistics, and
Report Generation

Isolates call specific information for each individual call from the captured data and
displays the information in an organized fashion

A host of call and message counters gives the user an instantaneous snapshot of the
traffic on the network

Pictorial representation of the statistics including ladder diagrams for the calls of various
protocols

Ability to export and analyze call detail records of completed calls in CSV file format.

These reports can be further fed to DB and accessed using GL's NetSurveyorWeb™
Lite for analysis

Isolates calls, a graphical call flow diagram can be created from a call trace.

Filters on CDR information feature is used to search required calls by using “key” as
CDR parameters

Event counters on CDR information provides over all count of completed events such as
total calls, active calls, completed calls, purged calls, failed calls, calls per second,
remaining calls and more

Flexible options are provided to interchange/hide the columns as required

Traffic Recording

Supports capturing of voice, digits, tones and FAX etc to *.PCM file format

Triggers and Actions

Filter captures based on protocol parameters such as OPC, DPC or CIC in case of
ISUP followed by a set of actions such as save call, send mail, trigger alarm notification
etc. for the completed calls

Exporting Calls

Supports saving the selected calls from traffic analyzer into *.HDL, *.PCAP, or
*PCAPNG formats
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ISDN Data Link Group

ISDM Data Link Group

File

—Device Selection

Eastll -rI

West Iz vI

Fomonno0000008

Interface ID I 1

Pri-D East I 1 vI

Pri-D Westl_':_' -rI

East West MFAS Interface ID | Pri-D East | Pri-D West
1 2 Enabled 0 1 2
3 4 Enabled 1 1 2
g & Enabled 0 g &
7 3 Enabled 1 5 &

Add

Delete

Delete All

Close |
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Traffic Recording Configurations

Traffic Recording Confiquration 4
File
Traffic Recording

v Recording (Mon Segmented)

Direcktary | C\Program FilestGL Communications InciE . |

Recaord Duration | 0 SEC

| Include Absolute Path in COR

v Segmented Recarding

Directory | C\Program Files\GL Cormmunications InciE . . |

Mo, of Segments | 3 Segrment Length | a SEC

Max Simultaneous Recordings | 200

Create Subfolder Every | 1 rin

activate Close

o GL
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Active Call Graph

o4 Packet Data Analyzer - Summary View — O *
Eile  ¥iew Call Summary Protocol Configurations  GUI Configurations  Help
7 B .
GE o mW 2 || & % M [ison ~|[Show Al Sessions =
Call Surnmary | Alert Surnmary I
Call # I StartTime I BearerChannel I ReleaseCause I SourceDevice I DestinationDevice I TransferMode I InformationTransferRate I Ir1ﬁ::rn1aﬁr:nTrar1sFerCa|:|abiIit5-I ~
— Normal call dearing __
2 1601-01-01 00:00:04 Mormal call dearing Circuit Mode 54 kbit/s Speech
L 4 >
Active Calls Counter Type I Counters I
Total ISDN Frames 13924
30.04 ISOM Calls 1748
ISOM Active Callz a
- ISDM Completed Calls 17448
= 20.0 - I1SOM Purged Calls I
o ISOM Failed calls an
2 ISOM TimedOut Calls 0
< 10.0
u'u T T T T T T T T T T T T T T
Q'l‘?r %-‘?/ G G Q'l‘?z G Q?-Q/ A Ql"-?/ %-‘?z Q?-‘?z %-‘?/ G
e e e e o e R D Yy R e T B e B
Time
Active Calls G'Eph}{ Call Graph )\ Call Summary / Overtll }\ISDHf
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Summary View

o Packet Data Anslyzer - Summary View - o X
Ble View ColiSummary G Configurastions Help
oMW D> v v =% % M [ison _~||Shaw All Calls ~|
usmlAHSuml
Cal = Star (Time Caler Callee CalReference | SourcePort | DestnatiorPort | TimeSiot | BearerCharmel Interface Interfaceld | Result RelesseCaze Duraton S
2 0190304 16:36:24,436 8556782102 7685612902 3 ] 2 16 2 Primary Rate Interface 0 Pass Normal el dexrrg ;010191 60175
3 20190304 16:36:24.443 8556782103 7685612903 4 1 2 16 3 Primary Rate Interface 0 Pass Normal call desrirg 00:01:01.476 60172
4 01903-04 16:36:25.450 8586782104 7635612904 $ 1 2 16 3 Primary Rate Interface 0 Pass Normal call dearing 00:01:01. 487 60188
s 0190304 16:26:24.458 8556732108 7635612905 L] 1 2 16 5 Primary Rate Interface 0 Pass Normal call dearing 00:01:01. %% 60179
6 190304 16:36:24.465 B556782106 7685612906 7 1 2 16 3 Priemary Rate Interface ] Pass Normal call dearing 00:01:01.44 60176
>
3 2 | Fnd |
sussesessess [AFD Layer mmmmmwmwmmmen - ~
e | e
SAPI = 900000.. (M
. CLLTPOCEDNS 216 T = 0000000. (0)
Y cel W oawsavas 0 Information
ALERTING N(S) = 0000000. {0}
16 < 216 ) NSRS 0 10)
CONNECT W) = 0000000, (0)
116 < 216 Q.93x Layer - _
ACKNOWLE Protocel Discriminasor = 00001000 Q531/1.451 user-network call cont’
116 CowNeCT DeE 216 Call Reference Length - . _..0010 (2)
Call Refezence Value - 2 (.0000000 00000010)
116 DISCONNECT 216 Call Refezence Flag ®Q0uianenn Fatk side that oziginmated callze:
Hessage Type = 00000101 SETUP
116 < RELEASE 218 IZI Bearer Capability = 00000100 Bearer Capability IE Identifier
/ IE Bearer Capabilivy Lengeh = 3 (x03)
) RELEASE COMPLETE Information Transfer Capabilicy - . ..00000 Speech
116 H 216 Coding Standazd - 00..... ITU_T (CCITT) standardized codinm
Information Transfer Rate = ,..10000 €4 kbic/s
Transfer Mode - . 00..... Circuic Mode
User Inforsmauicn Layer 1 Protocol (LLC) = _ 00011 A-lav Rec C.T11
User Informacion layer 1 Protocol Ideas = .01..... (1)
IEI Channel Identificasion = 00011000 Channel Identification IE Identi:
v

Call Graph | Cal Summary /]

IE Channel Identification Lengsh

= 3 (x03)
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Triggers and Action Settings



Save Call to File

Foa Save Call hod

Call=) Selected Call[z)

CallMurm_1 ~ CallMum_E&

CallMurn_2 CallMurn_10

CallMum_4

CallMurn_5 =

CallMum_7

CallMum_8 <=

CallMum_9 -

CallMum_11

Callurm_12 v

| Goto |

File Type

W HDLFie |~ PCAPFile | PCAPNG i

Fath |E:"»F'rn:ugram Files\GL Communications [nchExpress E1 Analyzers, |

v Owepwnite Files  Save Eall[3]| E xit |

* Allows the users to save the filtered files either in *.HDL, *.PCAP, or *. PCAPNG format

—
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Audio Recording

— Achion

Save Call

Audio Recording
Uzer Defined
Send e-mail

Blert Surmrmary
Call Detal Becord
E=tract Fax Image

—Audio Recording Options
Audio File Marme Mask

2 EY_EM_ED Eh-Em-Esowaw

Audio Files Destination Directony

WGL Communications [neh

.

— Audio Mixing Options

— Create File Optionz - 1F File Exists

&+ Overwrite  Skip Operation ¢ Append Sequence Mumber

Allows to save the filtered files as the voice files in *.wav format

/8



Send e-mail

—Achion
—Audio Recording Ophionz
Save Call
#udio Recording Audio File Mame Mazk
Uzer Defined 2 EY EM ED Eh-Em-Esowaw
3&nd e-mail Audio Filez Destination Directary
Alert Surmrnary
Call Detail Becard WGL Communications [nch, |
Extract Fax Image | —Audio Mizing Optians
0 Ml:-: " Steren © To Separate Wave File

— Create File Optiong -- 1f File Exists
" Owvepwrite Skip Operation Append Sequence Mumber

« With this option, the Packet Data Analyzer sends an e-mail containing useful information about each

filtered call
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Alert Summary

Achion
SENTE Ll _ Alarm Twpe "W arning -
[ ] Audio Recording T
] User Defined Alarm Meszage | Tnggers at the specified value
1 Send e-mail

Alert Surmrnany
I ] Call Detail Record
I 1 Extract Fax Image

« With this option, the user can set the alarm type and alarm message for the selected triggering type
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Call Detail Record (CDR)

Achion

S ave Call W Call Side Record Probe Mame |TDMF'rnhe

Audio Recording v Call Master Becord

= .
;IEE::ID efm?d v [Call Eventz Becord
end e-mai

Alert Surmmary C5Y Files Destination Directory

Lall Dhetail Record |E:HF‘ngram FilezhGL Communications | ... |
Extract Faxlmage .

Folder Prefis | TOMCaptures Create Subfolder Every |1 | kr

Create File Optionz - | File Exizts

(¢ Owenwrite ¢ Skip Operation  Append Sequence Mumber

« With this option, the Packet Data Analyzer can output call detail records (CDR) in the form of three

—
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Communications

Comma Separated Value (CSV) files such as Call Side Record, Call Master Record, and Call Events
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Load or Save Configurations

Triggers and Action Settings - Untitled =
File
MNew Configuration Silter Selection
i ' FoA Clpen >
Load Canfiguration 5o 150N p
Sawe as Configuration @ Lalling Party I s This PC » Docurnents w | T Search Docurnents o
¢ Called Party
igurati o Call Ref
Delete Configuration ) Faa”EdEEZEHCE Organize « Mew folder == « [H o
Exit Ly Al Calls ~ ~ .
[ This PC Marre Date rmodified Type
;’ 30 Ohjects Custorn Office Templates 17-05-2019 1247 File folder
I Desktop IPhAsg 03-06-201910:23 File folder
I Enter Trigger Name IEntE,\,ramE Condiions Documents Snaglt Catalog 17-05-20191297 File folder
Dovvnloads
Coand OO *
Add Delsts | .-'-‘«ctivatel Daﬁ\ctivatel ’7 J’ busic
[&] Pictures
Al —Save Call Ta File Options —————————————— —S;veHL'Ilijti’cu:ri;z m Videos
[] &udio Recording File Mame Mazk = Local Disk (G
] Uzer Defined I " PCAP File - '
[ 5end e-mail " PCAPHE = Local Disk (Do
] Alert Summary Filez Destination Directany : X
) ) e Local Disk (B
[] Call Detail Record I | Link T_I.Jpel
[] Extract Fax Image e Local Disk (F2) {
[T Call Summary
File narme: [File1.tgr ~ |Trigger Files (*.tqr) V|
— Create File Optiong - If File Existz
" Owvenwite € Skip Operation € Append Sequence Mumber | U | | ] |
Ok I Cahcel
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PDA Start-up Options

| PDA Startup Options e

W Execute Tasks On PDA Startup
Startup Tasks

v Enable Triggers And Actions

Triggers &nd Actions Profile
| i :\Program FileshiEl Communicakions Inu:'l,I:F'ruzuI:j

Select Protacal |1SDM -

ISOM

iZ5Y Export Profile

| =

v Enable C5Y

» Allows user to configure start-up tasks which will be started automatically whenever PDA is launched

» Loads the selected Triggers and Actions profile while invoking PDA
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Thank you
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