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What is ATM ?

« Asynchronous Transfer Mode (ATM) is a switching and multiplexing technology
* Flexible network that carries voice, video, and data, quickly and efficiently
« Circuit switch and Packet switch network

» Protocol standards are developed by ITU; Consists of 3 layers — ATM Adaptation Layer (AAL), ATM layer, and
Physical layer

« 2 levels — Transport and Switching; carries all traffic on a stream of fixed-size ATM cells
« ATM is a core protocol used in SONET / SDH backbone of the PSTN

« Support for multimedia traffic, efficient bandwidth management for burst traffic and for LAN/WAN architecture and

high performance via hardware switching
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ATM Network Model
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UNI and NNI ATM Cell

UNI (User-Network Interface) NNI (Network-Network Interface)
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Inverse Multiplex over ATM (IMA)

IMA Group Physical Link #0 - IMA Group

PHY > PHY

Physical Link #1 -

I N . — PHY PHY — I N .
Single ATM Cell Stream Original ATM Cell
from ATM Layer Stream to ATM Layer
Physical Link #2 -
PHY ™ PHY
t

1
I
: IMA Virtual Link

Tx direction: cells distributed across links in round robin sequence
Rx direction: cells recombined into single ATM stream

« ATM Inverse Multiplexing technique involves inverse multiplexing and de-multiplexing of ATM cells in a cyclical fashion
« IMA combines multiple T1 or E1 links to form a single high-speed connection

« IMA provides flexible bandwidth options to achieve rates between the DS1/E1 and DS3/E3
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IMA Frames

IMA links transmit IMA control protocol (ICP) cells

on each link in a group - once per IMA frame

ICP cells define and separate IMA frames and
enable reconstruction of the original ATM cell

stream

IMA group can have a frame size of 32, 64, 128,
or 256. If an IMA frame length is of 128 cells, one
out of every 128 cells on a physical link is an ICP

cell

If no ATM layer cells are being sent, then an IMA
filler cell is transmitted to provide a constant
stream at the physical layer. Filler cells are

discarded by the receiver

IMA Frame 2

. ATM ATM | ATM
Link 0 LI

) F ® ® ® cp2 | ATM
Link 1

F ATM ATM
Link 2 e o

ICP1

F

icp2

ICP Cell in Frame #1 F

icp2

F

IMA Frame 1

F e o o F | AM F IcP1

ATM ® ® ®  cp3 | ATM | ATM | ATM

Always at least 1 ICP cell per frame

M-1 3 2 1 [}

ATM | g g @ F | ATM | ICP1 | ATM

Time

Filter Cell ATM

IMA Frame 0

ATM F ATM F ICPO

First ICP startsat0

ATM | ® ® @ ycpp | ATM F F

ATM | g o @ F | ATM | IcPO | ATM

ATM Payload
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GL's ATM Protocol Analyzer

ATM User

GL ATM Analyzer

The protocol analysis tool is used to study the total system effect of a particular network protocol
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Applications

Can be used as independent standalone units as "probes" integrated in a network surveillance system

Triggering, collecting, and filtering for unique subscriber information and relaying such information to a back-end

processor

Collecting Call Detail Records (CDR) information for billing
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Features

Perform real-time / offline / remote analysis

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

detail record views
Fine tune results with filtering and search capability
Extensive statistics measurement ability

Any protocol field can be added to the summary view, filtering, and search features providing users more flexibility

to monitor required protocol fields
Call trace capability based on UNI signaling parameters, VPI/VCI etc.

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
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Features (Contd.)

Ability to configure .ini file for PVC carrying UNI signaling messages to get the proper decoding options
Supports search and filtering capabilities
CRC verification for AALS carrying packet data

Captures, decodes, filters, and reassembles AAL2 and AALS5 frames in real-time, from within the ATM cells

according to user defined VPI/VCI

Capturing and reassembling frames that were transmitted with Inverse Multiplexing. IMA combines upto 8 T1 E1

links to form a single high-speed connection with flexible bandwidth options
Unscrambling of ATM cells based on SDH X”43 + 1 algorithm

Recorded raw data can be played back using raw data playback application
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Supported Platforms

Front Panel

LOS
LOF
ERR

< A R Back Panel
£ TI/EH—J PAR |_T”E12ﬂ

tProbe™ - Portable USB based T1 E1 VF
FXO FXS and Serial Datacom Analyzer

Dual T1 E1 Express (PCle) Board

Quad / Octal T1 E1 PCle Card

tScan16™ with
16-port T1 E1,, Breakout Box
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Supported Adaptation Layers (AAL)

AAL 1

> AAL1, a connection-oriented service, is suitable for handling circuit emulation and constant bit rate sources

(CBR), such as voice and videoconferencing
AAL2

> used for variable bit rate (VBR) services, Typically includes services characterized as packetized voice or
video that do not have a constant data transmission speed but that do have requirements similar to constant

bit rate services
AAL3/4
> Used for variable bit rate (VBR) services, Used to transmit SMDS packets over an ATM network
AALS

> Used to transfer most non-SMDS data, such as classical IP over ATM and LAN Emulation (LANE)
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GL's ATM Protocol Analyzer Display

Eile  Miew Capture

Statistics

% PPP Protocal &nalysis PPP 84-hit

Databaze

Configure  Help

w | Bl S| AtwEal =le W WY X(68%E -0 b %] 0 GoTo |

Dev TSlat WW‘ TIME [Fielative] Len Error Pratocal Code Code Pratocal Pratocal Source IP Address | Destination [P 4

FPP Link. Link Control IPCP PPF Link[Lewel 1] FPP Link[Level 2] IP

s | | [ o] ooooodoooooo 5] Imeeer | [lntemetPra 152.168.1.11
./ 258 1-3 1 00:00:00.019548 208 ML PPP Internet Protocol [IPwd) 152.168.1.200 192.168.1.11
./ 258 1-3 2 00:00:00.040080 208 ML PPP Internet Protocol [IPwd) 152.168.1.200 192.168.1.11
./ 258 1-3 3 00:00:00.059556 208 ML PPP Internet Protocol [IPwd) 152.168.1.200 192.168.1.11
./ 258 1-3 4 00:00:00.080048 208 ML PPP Internet Protocol [IPwd) 152.168.1.200 192.168.1.11
./ 258 1-3 5 00:00:00.100560 208 ML PPP Internet Protocol [IPwd) 152.1688.1.200 192.168.1.11
./ 258 1-3 £ 00:00:00.120076 208 ML PPP Internet Protocol [IPwd) 152.168.1.200 192.168.1.11 »
< >

0000 Protocol

Card258 TimeSlots=1-31 Frams=0 at
HDLC Frame Data + FCS
FFF Link Layer ===

ML PPF(level 1) Laver
0001 Begining Fragment
0001 Ending Fragment
0001l Mlppp Cla==
0002 Sequence Humber({Long)
FFF Linki{lLevel 1) Layer

00:00:00.000000 OF Len=208

....... Yes

*##% Right click to SHOW-HIDE laver details or copy *Ex

NMNE Protoenl nnInnnnt Trnternet Protoeal (TPw40 <
£ >
Hex Dump of the Frame Data ~
3D CO 00 23 82 21 45 00 00 €8 C1 C3 00 00 80 11 =A #1'E EAL ¢
F3 De CO A8 01 CB& CO A8 01 72 07 DO OF A0 00 B4 alh” B r B :
75 DA 80 00 AS 34 A2 D4 12 4C C3 59 4F 01 FF FF ulle g4ed LEVO %y
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 99V yyvoyyyvvyyy
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF = $¥¥yvyyeevyyy v
TT O O O T O O T O T T O T T TE T srrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
_ZE Device # | Frame Count{Device #) |
b 1487
total 2 1487

|ChProgram Files\GL Communications InciUsh E1 4t [1 487 Frames | A
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Protocol Standards

ITU-T Recommandation 1.361, 1.366.1, 1.366.2

ITU-T Standard Interfaces(UNIQ.2931), ATM Forum
Standard Interfaces (UNI 3.0, 3.1, 4.0)

Save Load Default

Il Protocol standard selection

=10f x|

B Select summary colurmns ko disple=
w1vjaae]

Menu checked options
% Protocol skandard selection

%NetwurHUser side selection

@D: TCP Connection Options
.‘_

[Eﬂ! Petiodic Trace Saving Options

P;‘:'F Yiew Font Size

INI Decode Options
-
< | |—I

Anl 2 BLUNIZT)
aa 2 5(UM14.0)
A4 2 B(UNI-g233T)
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ATM Stream Interface

Stream /Interface allows user to specify ports for monitoring, and

user/network side capture
Allows the user to select the time slot on available cards

Bit inversion option changes each bit in received octets from O to 1 and 1
to 0

Octet bit reversion option changes order of bits in each octet to make the

most significant bit to a least significant bit

ATM Mapping feature decides how ATM cells are mapped to T1 or E1

frame

Scrambler option will perform descrambling operation when ATM cells are

received

User configurable IMA Frame Length ranging from 32, 64, 128, or 256

File Wiew Capture

= P=

[| Dev_| TS

— Card and Time Slat Selection

Cardl Card2?

— User [unchecked) / Metwork, [checked)

r r
— Bit Inversion [1 <-» 0]
I r
— Octet Bit Reversion [ M5B <+ LSB )
I I
—ATM Mapping————
f* Direct Mapping AITS
£RLCR Clear T5 |
— Scrambler
[T SDH ®="43+1

— Inverze Multiplexing

IV lrwerse Muliplesing M4 Frame Size | 128 "I
32

256
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Reassembly Option

Il Reassembly Options 10| x|
Save Load Default
Capkure File Options : -
- | Cap P — Explicit AAL VPIACI specifications
n'j Card & Stream Selection AL | VAl Ranges | vol Ranges Delete Al
o . L2 any ary
\g’; Capture Filter AAL3A ey ay S—
%Ruasunﬂv Options ﬁg x ﬁ —
|"}= | Gui & Protocol Options «| | l]
—Add AAL VA1 /VCI Ranges
ol
Aall :l VF I
Ad2 |
Al | VO |
— Monexphcit VPIAYC] specifications default to
« A0 " AAl . " BaL3, " AALS
hd|

Specify VPI /VCI values to reassemble as per the segmentation and reassembly rules defined by the specified AAL type

ATM cells not satisfying the user specification will be reassembled as per the default specification
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Call Detail Records

iy ATM Protocol Analysis AALZ,5(UNIZ.1) =10 x|
mmwimmwmmmmammmp
Job [u  Juw [«
1 30 1 000000, 000000 T EERE AALS  CPSFa.
1 2 (00000000000 141 110 2393 6 M AALS  CPSFia.
1 3 3 000000000000 N0 X1 6 M4 AALS  CPSFra
1 3 4 000300000000 1 10 2399 6 AALS  CPSFra. 5
1 5 (Q0RESTS0 M0 2538 6 00 M AALS  CPSFra.
‘| | ]
Call 1D | Coll Stvtes | Colling M | Called | Coll Stoet Dade & e || Coll Durion |, Rteace Complele Cause | Devblo | cRv|  wei|  wei]
=1 Completed G- 1301 T3R50 | 0003 865750 Hormal call cheanng 1 Lo =T 110
E:\SciTest Soripta\ATMCalhd 6 Frames .

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

release complete cause etc. are displayed
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— Filker Selection

@ ATM

-8 s5C0P

------ " Frame Length(z]
----- 2 Emor Frames Only
w3 0K Frames Only
----- 2 Frame Mumberz]
L Device Mumber

- AAL2 Reassembly [CPS-SC
-8 4415 Reassembly [CPCS-F

@ [zer-Metwork, [nterface]3.1
-8 4412 Reassembly [S554R

=

— Frame Length M or B ange Min-bd ax

Filter Frames

Real-time Capture Filter

|6

= 5505 —
1| | 9 | Activate D eactivate |
— Al Selected
Layer | Field | Filter W alue
Drata Link, Frame Lengthlz) G
d | 1
— Conditionz for all zelections
- AND (+ OF * |nclude © Exclude Deactivate Sel | D eactivate Al

Save Load Defaulk

=10l x|

Capture File Options

n'j Card & Stream Selection

C‘;ﬁ; Capture Filker

ﬁp\eassembly Cptions
Gui & Prokocol Options

1 |

—ATh Layer

"h:IIe Cells

¥ Capture when checked

—AND /A OR

 AND + OR

— WPl list

|5

— WLl list

|1n

PT

0oo !
0071

Select Al L
Clear ALL |

Clear ALL |
|

Isolate certain specific frames from all frames in real-time as well as offline

Real-time Filter applies to the frames being captured and is based on the VPI and VCI values

The frames can also be filtered after completion of capture according to Dev#, Time Slot, Frame #, Time, Length,

Error, VPI/VCI, PT (Payload Type), HEC, OSF, AAL Type, Frame Type, CID, LI, CPI, UUI, and more
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Search Frames

— Filter Selection

I AaL2 BUNI3

----- & Frame Type

(|

o

-8 A8l 2 Reassembly [CPS-5C
-2 A8 5 Reassembly [CP

C5-F =
]

—%Pl Walue

|3

Activate

Deactivate

—All Selected

Layer

Field

Filter % alue

Drata Link,
ATH

a

Frame Length(z)

VP

=
3

i

— Conditions far all selections

" AMD &+ 0OR & |nclude ¢ Exclude

Deactivate Sel

Deactivate Al

Search features helps users to search for a particular frame based on specific search criteria
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Filtering Criteria From Screen Selection

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

FiR ATM Protocol Analysis A8L2,5(UNI3.1) 64-bit - -
] ] o _ _ Use Ctrl, Shift for Extended Selection H]
File View Capture Statistics Database Call Detail Records Configure Help
(a8 S| Mm@l (e Wow/w/w] %8[%E 0] L] H[ 0 ] comw|
Dev TScount Framet TIME [Relative] Len Emar Frame Type v VA Fi
ATM ATM ATM A
2 2 0 000000000000 53 ATM-Cel 0 0 0 im EEII
/2 24 00:00:00.000276 53 ATM-Cel 1] 0 0 "
/2 24 2 00:00:00.000552 53 ATM-Cel 0 0 0
e | al 3 000000000828 | 53] [ATMLel s —
/2 24 4 00:00:00001104 53 ATM-Cell Search Selected Value >
/2 24 5 00:00:00,001380 53 ATM-Cell Set Search Criteria as Sel Values K Select all Cancel
S 24 B (000 00 00, 00 656 53 ATM-Cell Set Filter Criteria as Sel Values
) 24 o 4. FUY. W) O [} AThLCall
B Analyzer GUI and Protocal Configuration - O X
Save Load Default
BSelectsummar}r columns to di.. 1~ Filter Selection- 1 [~ Yalue Selection-
7% Menu checked options & 2a250N31) ~
Jg,'\'; Protocol standard selection Sg 2?: Link
%Net\morkmser side selection Ay 0aM
[]--@ Adl 2 Reaszembly [CPS-5C
@Tme Farmat - 5308
? “Wiews Filter B AALE Reassembly (CPCS-F >
) - 55COP
ﬂﬁ Wiew Search B User-Netwark Interface(3.1
@Eh TCP Connection Options []--g Multi Pratacal Encapsulatio
.. P
Periodic Trace Saving Options - UDP v
){:'Startup Options | S 2
fﬁ'___jData Link Groups [ All Selected | |
Foou . Layer Field Filtr \ alue
lj‘“vlew Font Size ATM Frame Type ATM-Cell
EE] IMI Decode Cptions ATM PT 0
: Define Surmmary Columns S L2
= Aggregate Summary Columns [~ Conditions for all selections =
(G Capture Options & AND(C OR & Include  Exclude Deactivate Sel Deactivate All
A
OGL
-
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Search Criteria From Screen Selection

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

i ATM Protocol Analysis AALZ,S(UNIZ.T) 64-bit ; .
, . L , , se Ctrl, Shift for Extended Selection n
File Wiew Capture Statistics Database Call Detail Records  Configure  Help

=|m| B o] Slwwa@| =[] 9(onw[w] Fw|%]w] <0 ) %[0 Exll
WP

Dev TScount Framet TIME [Relatnee] Len Ewor Frame Type WLl Fi
ATM ATM ATM A
S 2 24 0 100: 00: D0, 000000 53 ATM-Cell 1] 0 0
S 2 24 1 100: 00: 00000276 53 ATM-Cell 1] 0 I
2 24 2 00:00;00,000552 53 ATM-Cell 1] 0 0
-/ E T ] e I T ™ —— »
/2 24 4 00:0000.001104 53 ATM Cel SAREEMESAERTEAN | ok l Select Al Cancel
/2 24 5 0:00:00.001380 53 ATM-Cell Set Search Criteria as Sel Values
/e 24 6 00:00:000016%6 93 ATH-Ced Set Filter Criteria a3 Sel Values
il 24 7 W0 (e ) W 3P L] ATh.Call — - —
v
B Analyzer GULand Protocol Configuration - O x
Save Load Default
B Select summary calumns to di.. —Filter S election———————————— ~Walue Selection
Menu checked optians [ ALz 50nET) ~
J . -8 Data Link
g’,‘% Protocol standard selection - ATM
%Net\m’orkmser side selection - DAM
[]--@ A8 2 Feassembly [CP5-50
Q’:}Tme Format -8 3505
ST View Filter B BALS Reassembly (CPCSF |
_ -8 SSCOP
H Wiews Search @ User-Netwark Interface(3.1
@D: TCP Conrection Options I:I--@ Multi Protocol Encapsulatio
- P
Periodic Trace Sawing Options @ 1IDP v
ﬁStartup Options < > Activate I Deactivate
@Data Link Groups Al Selected | |
F. .. . L aper Field Search ¥ alue
Eriew Font Size ATM Frame Type ATMCel
IMI Decode Options ATM Wl 0
Z Define Surnmary Colurmns < >
E%: Aggregate Summary Columns — Conditiong for all selections
@Capture Options & ANDC OR | | @ Include ¢ Exclude Deactivate Sel Deactivate Al
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Statistics

Statistics is an important feature available in protocol
analyzer and can be obtained for all frames both in real-time

as well as offline mode

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

different parameters

Figld Mames

ﬁ Lapers

- 48 Time Stamp
- ATM

-8 AALZ Reaszembly [CPS-50U)
¥ AALS Reassembly (CPCS-PDU)
- S5COP

@ |1zer-Metwark; Interface(3.7]
-8B AAL2 Reassembly (S554R-501)
- 5505

—Device #

Ilze Tope [zingle selection]

Total
Field

Frame Percent
Byte Count
Bute Percent

— Statiztic Type(z] [calculated, multiple selection] —

Y

[

—Fange List

£ Cumulative

¥ Separate

Add/Mod |

Remove I

— Selected Statiztic Infarmation

<

Layer | Field Hame | Ilze Tupe | Statistic Type
Physical ... Dewvice # k.ey Frame Count
Phyzical ... Time Stamp Total Frame Count

i

FRemove Sel

Remaove Al

Apply

il
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Define Summary Golumns

nis&lmycm(odspl
g_ hacked Defined Protocol Summary Fields for AAL2,S(UNI-q2931)
S oy = Ol AALZ,5(UNI-G2931) Layers/Fields P | Defne |
J\ Protocol standard selection - O® am
- =
. | |5 Networkjuser side selection
Selection of Summary Column <€ B
 View Filter
ﬁﬂMSeu(h
ﬂ.’} TCP Connection Options lgl }J
gw"&emw”iﬁ_m Capture Statistics Database Call Detail Records Configure Help -
o 5 - -
,[~-’Stutw0wons
551 0sta Link Groups
l:"V\ewFuiSaze i 1 24 0| 00:00:00.000000 |0 " 14 1223 |4 | A8L2
._["!_‘ 1 24 1 00:00:00.000000 0O 13 14 1223 4
. . 2:3 INI Decode Options 1 24 2 00:00:00.000000 0 13 14 1223 4
<
OUtpUt dlsplay In analyzer -~ _Deﬁ-e&mycdum] 1 24 3 00:00:00.000000 0 14 14 1223 4
TO™ Capture Options 1 24 4 00:00:00.000000 O 14 14 1223 4
. 1 24 5 00:00:00.000000 0 14 14 1223 4
1 24 6 00:00:00.000000 0 13 14 1223 4
1 24 7 NN oNNNNn N 12 14 1 a -J;I
Kl I—
Devicel TScount=24 Frame=0 at 00:00:00.000000 OK Len=11 -
ATM Frame Data
===s=sssss== ATM Layer ===s=sss=s=== -
VPI = 14 (00000000 1110....)
VCI = 1223 (....0000 01001100 O111....)
PT = L100. (4)
CLP m 5o 1::¢1)

HEC 00000000 (0) X
«| | »

Hex Dump of the Frame Data

+

00 EO 4C 79 00 A2 OB FS C1 02 23 ) aly o 8A &
< | |
Off-line Viewing [C:\Program Files\Gl Communicati |17 Frames [ 7

* Required protocol fields can be added through Define summary column option
» User can remove the protocol field which is not required
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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 Surnmary Columns

Save Load Default

B Select summary columns to di.,

?ﬁ Menu checked options

‘ﬂ!\ Protocol standard selection
S5TD

%Net\morkﬁUser side selection
@Tlme Format

S view Filter

ﬁﬁ‘u"iew Search

@E TCP Connection Options
Periodic Trace Saving Options
FjStartup Qptions

@Data Link Groups

E:Fr\-"iew Fant Size

IMI Decode Options

: Define Summary Calumns
Z&Aggregate Summary Colurmns
'@E’Capture Options

Add | Delete | Aliases I Reorder | Reverse Use ' in the name for multiine headsrs
Name Display Format Summary Columns Separator
Group~0 . Concat [ Frame Type_ATM —ex

El = VCI_ATM
Group~1 |F=| Overlay [P veLam &
EGroupn-?_ H’E <Col_Alias>Value |r§ Ether Type_Multi Protocol Encapsulation

% AT Protocal Analysis AALZ S(UMIZTY 64-hit — O *
File iew Capture Statistics Database Call Detail Records  Configure  Help

w | B 2O Awmial =le W 8w oo 0] %] GoTo |

Dy TScaount Framet TIME [Relative] Len Error roLp” Frame Type W WP PT &

&TH ATH ATH ATH
Y EIE oooconooooon | 53] [ATMCell- ATH-Cel o Jo o |
2 24 1 00:00:00.000276 A3 &TM-Cell —» 0 ATH-Cel o o 0
2 24 2 00 00: 00000552 53 &TM-Cell > 0 ATH-Cel o o 0
2 24 g 00:00:00.000828 53 &TM-Cell —= 0 ATH-Cel o o 0
2 24 4 00 00:00.0071 104 53 &TH-Cell > 0 ATH-Cel o o 0
2 24 3 00 00: 0000 380 53 ATM-Cell > 0 ATH-Cel o o 0
2 24 E 00:00: 000071 656 A3 &TM-Cell > 124 ATH-Cel 124 1 0
2 24 7 00 00: 00007 932 53 4TM-Cell > 0 ATH-Cel o o 0
2 24 8 00:00:00.002208 53 &TM-Cell —= 0 ATH-Cel o o 0 v
< 2>
Device? TScount=24 Frame=0 at 00:00:00.000000 O Len=53 #%% Right clicl to SHOW-H
ATH Frame Data
============ ATH Layer ============ =

oooo GFC = gooo.... (a3
oooo vPI =0 ¢....0000 oood... .}
ooo1l wCI =0 ¢....0000 00000000 0000, ...}
ooo3 PT = ....000. (0}
oooz CLFP = o (o
0oo4 HEC = 01010101 (&85)
< >
Off-line Wiewing, |CavProgram Files\GL Communications In|12 775 Frames | .2
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Save/Load All Configuration Settings

Provides a consolidated interface for GUI and protocol
settings required in the analyzer such as protocol

selection, periodic saving options, etc.

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 Network /User side selection

Save Load Defaul

=10 x|

B Select summary columns ko display
ELLET]
Menu checked options

fg?lk Pratacal skandard seleckion

%NetwnrHUser side selection

@ Tirme Farmak

% Az Captured
= |rverse Captured

" Uszer Defined

l— Metwaork Side Cards/|nterfaces [comma delimited ranges]—|
|

Save in; IE}LISI:: E1 &nalyzer j - £ Ef-

21|

|CiMetwark Surveilance
ZiPpp
[CProfilesamples
IaProtocol Classifisr Fuaw
I ProtocalClassifier
IC)Releasenotes
IC)5aEBits

[E]signaling Eransitions
=551

557

ICstripChart

ﬁ]test

CTRAU

A-Law Samples [=hFileer Files
ARF |3 FrameRelay
akm [ Eleview
1 Ber @Gprs
; m BinzFrame [Cy6Ers03
BitFiles [ 55mM
Desktop calldata I hdic_isdn
capdata [Zahlp
. CDMA =) IsdnEmulatar
Data [CaMac
| My Documents Digital Echo Canceller [CaMars
r__'_ docs [CSyMLPRR
‘_I demf [Cmed Files
iy Computer |« | |
File name: I.-'i‘-.th'rDb'l‘-.naI_l,lzer..-'i‘-.-:f
Save as ype; IEnnfiguratiDn Filez [*.ACF]

i,

j Save
=

Cancel
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TGP Connection Options

. ) ) Ml TCP Connection Options =181 x|
« Used for Network Surveillance and Monitoring save Load Defaul
. . . Bﬁelect summary columns to display |~ IP Address (127.0.0.1 Local | ~IP Port =
« Designed to send protocol summary information and B e cheched aptons 12700 T EE Test Cornecton
. . . *JAL. Protocol standard selection  Probe Mame
binary frame data via TCP- IP connection to a 2 eorser s et I:' =
. ’f";.? Time Faormat L
Database Loader to load data into a database S vowriter —Select Information to be Sent over TCPAP
ﬁ:ﬂ'ﬂ'iEW Search [refaudt | Custom
I@:;Tﬂzt::zt::ﬁium I~ Send Call Detail Fecords I~ Send Traffic Summean
I:-: oS - Frame/Packet Infoimats Send
;,‘,_, Startup Opt [~ Frame Ecttetx et I Summary Fields [ Stahus
l;:'fb"‘“‘“‘ Lk Groups — Summary Field Selection
F, Vi Font Size Dies N
||=T= IMI Decode Optiors ;stbéh
Z Define Summary Colurns Eri:;eﬂ
(O Capture Options Erer
e
L |
PT
HEC
0sF
mﬁ:ﬁe e
144
M4 1D
IMA Frame Sequence Mumber
M4 Group State
CID
i
S5CS Mezsage Type :I
| | ]|l |
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GL's Inverse Multiplexing for ATM (IMA) Emulator
Using Client-Server
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IMA Network

IMA
- WAN Access Switch

IMA
WAN Access Switch -
: 1\

Access Access
Switch Switch

GUI based WCS client, which simulates IMA Emulation
Capable of generating and receiving ATM traffic

Traffic source can be sequence number, HDL files (containing packets/frames), flat binary file, user-defined

frames (ASCII HEX file), and Ethernet data
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Features

Performs IMA simulation

Supports 16 T1 E1 ports

Support for Full or Fractional Timeslots for ATM Link

Supports hyper channels with discontinuous (sparse) timeslots
Supports IMA Frame Length ranging from 32, 64, 128, or 256
Dynamically add/remove (Open/Close) of ATM links without loss in data
Multiple IMA groups can be created in IMA Simulation

Create and delete Virtual Channels on IMA group

Generate and verify end to end traffic on each Virtual Channel

User configurable ATM (AAL5, and AAL2) packet size

IMA supports AAL2 which provides bandwidth-efficient transmission of low-rate, short and variable length packets

in delay sensitive applications
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Features (Contd.)

Payload traffic generation and verification using Sequence number, HDL file (containing packets/frames), Flat

Binary file, and User defined frame (ASCII HEX file) for each Virtual Channel independently
Transmit and receive Ethernet traffic over T1 E1 links through bridge mode

Provides detailed statistics for IMA group and for each Virtual Channel

Provides end to end traffic verification statistics

Ideal solution for automated testing using command line scripts
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Windows Client Server IMA Emulator

GLl's T1 E1 Server

GL’s IMA Emulation

C++ Client

Command Line Interface

Supported Platforms- Graphical User Interface
 Dual T1E1 Express (PCle) Cards

* Portable USB based T1 E1 Analyzer

oGL

Communications
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Features

Automation

Multi-site connectivity

Simultaneous testing of high capacity T1 E1 systems through
a single Client

Integration of T1 E1 testing into more complex testing systems v/

Intrusive / Non-Intrusive T1 E1 Testing v
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Starting the Server

T1 E1 is software selectable

Connects using the same parameters set in server

I

Listen Part

Start GL Server

<Default: j

Exit

Hestore [Default |

[ Server iz Invizible

M eszaging
& Send / Receive Binary Messages
" Send / Receive A5CI Messages

Wersion
™ Send / Receive Version 3 Meszages

% Send / Receive Version 4 Messages

[ Use These Settings until Further Motice
[T Start Serverfuttomatically &f Lnalvzer Start-Up
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IMA Simulator GUI

IMA Emulator - IMA Simulation - Untitled —|O] =]

File Ackion Help

Server Connection Status

IMA Group | Status | tink view | action | vC Statistics | TxjRx verificaition | M Config & Statistics
Lirk: Marne | Ackion | Stakus |
add Delete DpEn iZlose
IMA, In:II 1
Add Celete
Cpen Close

oGL
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Adding Group

* On the left pane, click on Add button to add several ATM links

IMA Emulator - IMA Simulation - Untitled o [m] =S

File Action Help

Server Connection Status

IM& Group Skatus | Link Wigsa | Ackion I YW Statiskics I Tx/Rx Yerificaition I M4 Config & Statistics
1 Mone
Link. Mame | Ackion | Status |
&dd Delete CIpEn Zlase
IMMa Idl z2
Add Delet
elete |
CIpEn | Clase |

oGL
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Adding links to form an IMA Group

Added Links Link Selection

iEix Port And Timeslot Selection x|
File Action Help
Sty @iy Sy () —Port Mumber — Timeslok —subchannels 8:-56 kbps
IMAGroup | Shatus | tinkview | action | W Statistics | TR Verificaition | IM& Config & Statistics 1 ) . = D50 bits
1 Mone — F 8
z Maone Link. Mame | Action | Skatus | 2 2
#1:1,.31 Open | Mot In Group 3 15
4 24
5
Add Delete | DpEn Close I [ r 32 ,|:l."
7 40
8 45 Mome
56
& 64
mad[3
Add I Delete I F\Ijlj
Open I Close I

« Various links (of any bandwidth varying from 64Kbps to n*64Kpbs or sub channels) can be added to form an IMA

Group. Within a group all links should be of equal bandwidth

« IMA group, channels into a single network-layer channel
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Opening the IMA Group

IMA Emulator - IMA Simulation - Untitled = 0] x|

File Action Help

Server Connection Status {3

I I|:||3

Add Delete

Cpen Close

IMA Group Status Lirk. Vigw | Action I WiC Skatistics I TafFex Werificaition | IMA Config & Statistics
i Mone Link. Marne Ackion Skatus
#1:1..4 Cpen Mok In Group
#1:5..8 Cpen Mok In Group
Add Deleke CEEmn Clase

oaL
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IMA Group Operational Mode

IMA Emulator - IMA Simulation - Untitled o ] A

File Action Help

Server Conneckion Stakus

IMA Grou Status Lirik. Wi | Action | WC Statistics | Tx/Rux Verificaition | IM& Config & Statistics

Z Operational Link Mame Ackion akatus
#1:1..4 Close Active
#1:5..8 Close Active

Add I Delete I CIpEmn Clase

IMA II:II 3

Add Delete

CIEEn Close

oaL
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IMA Enulator - IMA Simulation - Untitled

File Action Help

Server Connection Status O

M4 Id|3

add |

IMA Group | Skakus
1 Operational
z Operational

VPI:VCI Number

I Link Wigw  Action |'\-'C

Connection Id

istics | TR Verificaition | TMA Config & Statistics |

Adding VC For Tx and Rx

=101 %]

1012011 - 4412 | 101:201:2 - AaL2 |

Add o I Delete o

A

—Tx params

—R.x params

Source Type ISEQNUM

—Source Parameters

=

[ Prefix Header I

Sink Type  |SEQNUM 4

—Dwration Spec

% Continuous transmission

" Limited frames | 1000

" EOF

— Sink Parameters
Add ¥C x|
Ol’dEFIMSB VI Length |4 'I = 3
ARL Type VPT:WCT
Stark |0 Increment|1 5 I,c.,,q|_2 j |1n1:2n1
—] CID —
: -
e N,
¢ Continuous Reception

 Limited frames | 1000 C

" EoF

Payload Len I 1500

|Ma>< CPS Length: 45 (@4 |

n

nection Id

| Linkview Action | v Statistics | TxjRx Verification | IMa Confiq g Statistics |

Payload Len I 1500 1

Skark Tx |

Skart R |

Delete I

Jpen I

Close I

Start All Tx |

v
Common Part Sublayer

100:200 - AALS |

Skart Al R |

oGL

Communications

T params

Source Type |5EQM.II"'| VPLWCT

~Source Parameters ——— I 101:201 IM]"

Order |Mse  =| Length

e

X|

AOL Type

OF.

Start I[I Increment TT

ITEE




e
i Y
.

Communications

Adding VC For Tx and Rx

In IMA Simulation virtual channels are added on the selected IMA Group
IMA Simulation supports AALO, AAL2, and AALS type frames

Different types of Payloads can be selected for each VC Such as Sequence number, HDL file (containing

packets/frames), Flat Binary file, and User defined frame (ASCIl HEX file) for each Virtual Channel independently

For AAL2, one can create multiple VCs of same VPI:VCI values with a unique Connection ID for each group. Up to

255 VCs can be created with the same VPI:VVCI number
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Tx and Rx Parameters

AAL 0,5
— TX params —RX params
Source Type |SEQMUM Sink Type ISEQNUM 'I
Source Param HOLFILE -Sink Paramet HOLFILE AAL 2
Order |MsE Order |M58 EIIE':I{FSI.:.':
NETWORK TRAFFIC —T::.:" par’ams —R::-:: par’ams
Start |0 Start |0 _
Source Type | SECQMUM Sink Tyvpe SEQNUM
[ Prefix Header | I~ Prefix Header | — 1 SEQHLIN — i M
o . Source Param'HDLFILE Sink, Paramek HOLFILE
[ Duration Spec TR BINFILE BINFILE
% Continuous transmission { Continuous Reception Order |M3E HE=STF. Order |mMsE HE=5TR.
" Limited frames Illjuju:: " Limited frames | 1000 - -
e eor C coF Skark |0 Incrementl 1 Skart |0 Incrementl 1
Payload Len |1500 Payload Len |15lJD

Start Tx | Start Rx |
Start all Tx | Start All Rx |

Tx parameters are used to generate the ATM traffic and Rx parameters are used as reference to verify the

received frames. The results of the verification are displayed in Tx/Rx Verification tab

oGL
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Transmit and Receive Function

SEQ NUM

HDL File

Data Source

Payload

ATM Layer

IMA
(Distributes across links)

HEX STR

Network
Traffic

Link O J(Link 1fLink2|======—=~—"-

Physical Layer

SEQ NUM

HDL File

Data Sink

HEX STR
Payload

Network
Traffic

Reassembly of ATM Cells
ATM Layer

ATM Cell Stream to ATM Layer

IMA
(Recombined into single ATM Stream)

Physical Layer
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IMA Emulator - IMA Simulation - test

File Action Help

Server Conneckion Status %

1 Cperational

AALO, AALS

VC Statistics

Link view | Action ¥C Statistics | TxjRx verificaition | MA Confi & Statistics |

=101 x|

Z Cperational

Reset |

Wiz I Tx Frames I Tx Fragls I Tx Ockets I R Frames I R Frags R Cckets Lost Frags I
100:200 5393 172576 2535645 5165 165376 7935045 0
101:201 5361 171552 234496 5135 164347 FEGE65E6 0
Total 10754 344128 16518144 10303 329723 15526704 0 AA L Typ e 2
e
File Action Help
Server Connection Status O
IMAGroup | Status | Link view | Action VC Staistics | TxjRx Verficaition | IMA Config & Statistics |
1 Operational
2 Operational
TxFrames | TxFrags | TxOctets | RxFrames | RxFrags | RxOctets | LostFrags
10731 364854 19906005 10733 364922 19909715 0
10732 364888 19907860 10733 364924 19909821 0
21463 729742 39813865 21466 729846 39819536 0
IMA IdI 3
add | Delete |
Open I Close I < | ﬂ

The Statistics for each of the added VCs are available in VC Statistics tab. It shows the VC statistics for the

selected IMA group

The statistics include:

> Number of Transmitted , Received frames, Fragments, Octets, and Lost fragments
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Tx/Rx Verification

AALO, AALS

IMA Emulator - IMA Simulation - Untitled a =100 x|
File Action Help
Server Connection Status O

IMA Group | Status

| Link view | Action | vC Statistics Tx/Rx Verificaition | 1Ma Config & Statistics |
1 Operational
2 Operational &I
vC | TxCnt | Rx Cnt

| Matched Cnt | Modified Cnt | InsertedCnt | Deleted cnt |
100:200 21376 21378 21378 0 0 0
101:201 21377 21378 21378 0 0 0
Total 42753 42756 42756 0 0 0
=10 =]
IMA Group | Status | unkview | Action | ve statistics  TxfRx: Verfication |mm&m|
AAL Type 2 |
2 Cperstional Resat
Ve TxCnt [rxcnt [ matchedcrt | Modfied Cnt [ Inserted Crt | Deleted Crit
101:201:1 | 8964 8964 E964 o o o
101:201:2 964 5954 B954 1] o 1]
Total 17928 17928 17928 0 0 o
Ma1d[3
add | pelte |
o | chse | | | =&
[ ]

The results of the verification for each of the added VCs are available in Tx/Rx Verification

* The statistics include:

» The Number of VCs Created, Transmitted Frame Count, Received Frame Count, Matched Frame Count,
Modified Frame Count, Deleted Frame Count, and Inserted Frame Count

oGL

Communications
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IMA Group Config and Statistics

Group Statistics will show statistics of transmitted
frames, received frames, transmitted octets, and

received octets for a selected IMA group
User can enable or disable ICP for an IMA Group

User selectable IMA frame size can be applied for the

selected Group

Group Symmetry Modes, by default it supports only

Symmetrical Config and Operation

Server Connection Skatus %

IMA Group

I Stakus

Operational

Operational

| LinkWiew | Action | ¥C Statistics | Tx/Rx Verificaition  IMA Confi & Statistics

— IMA Group Statistics

Murber of Frames transmitted | 2361

Number of Frames Received | 2040

Number of Octets transmitted | 3541500

Number of Octets received | 3060000
~IMA Group Config
ICP [Enable =l
IMA Frarme Length | 123 j
Group Symmetry Modes I..-..:___r:. metrical Config & Operation j
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IMA Emulator in Bridge Mode

192.168.1.x 192.168.}.x

— Tx params

Traffic Tx Rx over

192.168.1y —Source Parameters

Adaptor Marne

Source Type |NETWORE TRAFFIC

192.168.1.2

192.168.1.z

Bridge

II‘EIE.IEuEi.l.l'EI Realtek RTLE139/ *

Raute

When the emulator is configured to act as bridge between two networks, all traffic received from the network is

encapsulated into AAL5 and the ATM cells are streamed over T1 E1 links

The Emulator on another network removes ATM header, converts to Ethernet and streams to the destination
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