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Why use Frame Relay?

* Reduced Overhead —
» Much faster
» Lower delays
» Requires reliable links
« Outband signaling
« Good for bursty and variable traffic
» Cost effective multiplexed communications interface

« Congestion control
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Protocol Features

« Connection —oriented WAN technology based on packet (frame) switching

» Frames of variable length (up to 4096 bytes, typically 1600 bytes)

« High data rates at user-network interfaces (2Mbps, ultimately up to 45 Mbps)
« Bandwidth on demand

* No flow control mechanisms (nearly)

* No error control (but FCS) or retransmission mechanisms

« All protocol functions implemented at 2nd level (data link) of OSI model

« No standards for physical interface: can be X.21, V.35, G.703, G.704

« 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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Frame Relay in OSI Layer

0S| Model

Frame Relay
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Frame Relay Network

« Data Terminal Equipment (DTE) — User device and the logical frame relay end-system
« Data Communication Equipment (DCE) — Comprises of modems and packet switches
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Frame Relay Structure

* Frame Relay structure is based on the LAPD protocol
* Frame Relay header consists of DLCI, C/R, EA, FECN, BECN, and DE

Frame Relay Header

Flag Address Field Information FCS Flag

DLCI C/R| EA DLCI FECN | BECN | DE | EA
876543 2 | 1 8765 4 3 2 |1

Frame Relay Header Structure

DLCI — Datalink Connection Identifier

C/R — Command/Response

EA — Extended Address field

FECN — Forward Explicit Congestion Notification
BECN — Backward Explicit Congestion Notification
DE — Discard Eligibility
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Frame Relay Interface Types

» User—to—Network Interface (UNI)

» The DTE and DCE interfaces act as fragmentation and reassembly peers; UNI (DTE-DCE) fragmentation is used in

order to allow real-time and data frames to share the same UNI interface between a DTE and the Frame Relay

Network

* Network-to-Network Interface (NNI)

» NNI connects different Frame Relay networks together

» NNI interface standardizes DCE to DCE communication

UNI

PVC Segment

NNI

NNI

UNI
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Fragmentation

« Fragmentation allows to fragment long data frames into a sequence of shorter frames that are then reassembled

into the original frame by the receiving peer DTE or DCE
* FRF.12 supports three fragmentation applications:
* Locally across a Frame Relay UNI interface between the DTE/DCE peers
* Locally across a Frame Relay NNI interface between DCE peers

* End-to-End between two Frame Relay DTEs interconnected by one or more Frame Relay networks

FR DTE

Router Router
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Advantages

Multiple virtual circuits can exist simultaneously across a given transmission line since virtual circuits consume

bandwidth only when they transport data
Each device can use more of the bandwidth as necessary, and thus operate at higher speeds

Discard erroneous frames and eliminate time-consuming error-handling processing
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GL's Frame Relay Analyzer

@ FR DTE
1

' Frame Relay

Analyzer
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Supported Platforms

Back Panel

Front Panel

ERR

LOF i
I | ]
R | Py ‘ { ®
TIE1 1 —J ol l— TIE1 2 J

LOoS
LOF
USR

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 Protocols

« LAPF — Enhanced version of LAPD (Q.921) and decodes Layer 2 as Link Access Procedure/Protocol (LAPF) as
defined in the ITU Q.922

Il Analyzer GUI and Protocol Configuration - O] x|

Save Load Defaudlk

— Select summary columns to displail _

i)
Menu checked opkions

“yﬂl\ Protocol skandard selection

E’/ MetwarkfUser side selection
{:E)j Tirmne Format

i VWigra Filkar hal hd
Physical Layer *fl; | _*l_l | | _..|_I
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Frame Relay Analysis

% Frame Relay Protocaol &nabysis LAPF 64-bit - O *
File Miew Capture Statistics Database Call Detail Records  Configure  Help
|| B S| AtmE@] =e| WM (8 RE -0 N %[0 | Gomo |
Dew TSlat SubCh Frame# TIME [Relative] Len Error HLFID Sequence Mumber Destination [P Address Source IP Addrezs ~
bultiprotocol Encapsulation|  FRF 121 Fragment IP IP
2 1-3 1 00:00:00.000000 i SHAF 74126135100 192.168.1.56 ——l
2 1-A 2 00:00:00.000713 7B SHAF F4126128.103 192.168.1.56
2 1-3 3 00:00:00.00071 3 i SHNAF 74125128103 192.168.1.56
2 1-3 4 00:00:.00.055750 76 SHNAF 192 168.1.56 74125135100 v
£ >
Card? TimeSlot==1-31 Frame=0 at 00:00:00. 000000 O Len=76 *#%¥% Fight click to SHOWSHIDE lavela
HDLC Frame Data + FCS
============ [APF Layer ============ =
ooon Control bit = 0. 03
0000 Ending Fragment = 1...... Yes e,
0000 Begining Fragment =1....... Tes
0000 Sequence Humber = 291 ¢ 0001, 00100011)
nonz EA = . 0§03 v
£ >
Hex Dump of the Frame Data ~
Z3 23 00 D1 03 00 80 00 80 C2 00 07 00 17 C5 74 g B oech At
EA 94 00 1C CO 1C EA &7 08 00 45 00 00 30 8D 14 &l A&y E D ——
40 00 80 06 D9 F1 CO A2 01 33 44 7D 87 64 09 218 @ e THL™ 27rd 1
oo 50 F&5 50 2B D4 00 00 00 00 7?0 02 FF FF C4 &0 PER+0 P WA
nn nn n?» Nnd NE R4 N1 N1 Nnd N2 AR 3R * FR i
_EE Device # | Frame CountiDevice #) |
2 B2
total 2 52
|CProgram Files\GL Compnunications Inc\J: |52 Frames | =

oGL
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Summary
view

Detail
view

Hex dump
view

Statistics
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

16
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Real-time Analysis

AddBundle | Delete Bundie |

Bundie 1 |
AddLik | DeleteLink |
Card 1 |
— Timeglat Selection) — Data Tranzmizzion B ate
Single Channel — Subchannel: 856 kbps
TS | - = D50 bits
] B4 kbpz al: 1
" BB kbps
% P 16 2
i 24 3
e || Hyper- Ehannel—‘ 32 4 Naome
E r' MuFd b = am 5
7 EdrrJ and Timeslot Selection EI
g ~Card Selection — Timeslot Selection; — Data Transmizsion Rate - e
- Single Channel . 7 aubchannels kbps—
3 tad: | || [15]= e D50t
10 1 p (54 kbps re f—
1 2 2 " 56 kbps ciw [y A |
12 ;| 3 o [N B
- d- T
g — -~ HyperCharined 1 ; Mora |
A5 | 6 ™ M4 kbps ~a |
Clear TS | / € N#96 Kbps (ks 1-7) ; : /
?n ™ NS5 Kbps (Bits 28)
n
I 127 =l cAc [crce =
— Bit Inwverzion
1
o A7)
Cleas TS
— Octet Bit Rever
r
Selected Links |TS 1:1..21
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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 either one, n x 64 kbps, or n x 56 kbps data channels
Capture frames based on Frame Relay options such as fragments and maximum differential delay

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, exported to ASCII file, or printed

18



Offline Analysis

« Off-line analysis is equivalent to capturing a
Flle Wew Capture Statistics Datsbase
. : : TAEEREr
file in pre-defined timeslots — Tsuum%'l—L
CFf-line From a file -
« Captured frames or only the filtered frames

Loaak, jm; IE}FlameHelay j & &F ER-

friest2 bl

can be exported to *.HDL file for the further

off-line analysis TE
———— Desktop
« Trace file for offline analysis can be loaded o

Iy Documents

either through analyzer GUI or through

simple command-line arguments

File name: Ifrtest2.hdl j Dpen I
Files af type: IHDLC Filers [%.7) j Cancel |

[~ Open as (ead-only

oGL
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Offline Analysis using CLI

[}fiqtlff-line Frame Relay Protocol Analysis LAPF _l_l- ] E'
File Wiew Statistics Database (Call Detail Records Configure Help
| : GoTo |
Framet! TIME (Relative) | BECN | FECN [ C
nn-m 00:00:00.000000 “I!--E-E
2 00:00:00.000817 10
'i 2 2 I]I] IJEI 0o. 3145?1

cCh

D:“Program Files“Gl Communications
frtest2 . hdl

40 01 03 08 02 06 02 05 04 03 8O 90

10

Copyright 1?55“2331 Microsoft Corp.

255 l]

D:%>cd D:“\Program Files“Gl Communications Inc“Frame Relay Analyzer

IncsFrame Relay Analyzer>Frelprot framerelays

C3 18 03 A9

g Inc“Frame Relay Analyzer>_

@ i o

C:\Documents and Settingsiroo| |4 Frames

83 86 6C 08 80 35 35 35 36 30 30 30 70 08 80 36 111 15556000p 16

37 30 34 37 38 34 C0 Y0 7047844Ap

«| | >
Call 1D Call Status Calling Num Called Nurn Call Start Date & Time Call Duration

=1 completed 5556000 6704784 16010101 00-00:00 000001 00:01-47 374180

4] |

=
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Other Features

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

number, called number, release complete cause etc. are displayed
Filter Frames (Real-time): Isolate certain specific frames from all frames in real-time as well as offline

Filter Frames (Offline): The frames can be filtered after completion of capture based on BECN, FECN, DLCI, DE,

NLPID, IP source and destination address, TCP & UDP source and destination port.
Search features helps users to search for a particular frame based on specific search criteria

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 ASCII file

21



Filter Frames (Real-time)

* |solate 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 frame length

|I—| | Zapture File Opkions

n'] Card & Strearn Selection

%; _apture Filker

GUi & Protocol Options

Il Capture Filter - 0] %]
Save Load Defaulk
Fs

Space Delimited Length List to Exclude

57

Exclude FISU | Exclude LS50 Clear ALL

|4 |

oaL
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Filter Frames (Offline)

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

« The frames can be filtered after completion of capture based on BECN, FECN, DLCI, DE, NLPID, IP source and
destination address, TCP & UDP source and destination

M Analyzer GUI and Protocol Configuration -0l x|

oGL

Communications

Save Load Default

B Select surmmary columns to display
] )

Menu checked options

*2?'; Protocol standard selection
%Netwurlﬂ'User side selection

@ Time Farrmak

? Wiew Filker

ﬁﬂ Wien Search

@El: TCP Connection Cptions

Periodic Trace Saving Options
Startup Options

@Data Link. Groups

F;:'F\p'iew Font Size

IMI Decode Options

{'?_@Capture Cptions

— Filter Selection

|8 LAFF

-8 Data Link

-y LAPF

L—‘_I@' Multiprotocol Encapsulatior
" HLPIC

H-E P

-8 TCP

=@ UDP

@ MetBI0S Mame Service
- |P Mohility Registration
-8 SMTP

—MNLPID Yalue

FRF .12 Fraamentation
FRF 4 Data Comprezsion
[Pvd

IPvE

IS0 CLMP

IS0 ESIS

[S01515

PP in frame rela

Regeryed MLPID »00-07
Reserved MLPID 03-7F
Reserved MLPID »24-8D
Reserved MLPID »2F-4F

-8 POP3 -
4| | B

[
Deactivate |

—All Selected
Laver | Field | Filter ' alue
Multiprotocol Encapszu.. MLPID [.933
d | 2
— Conditions for all selections
= AMD{* 0OR {* Include £ Ezclude Deactivate Sel | Deactivate Al
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Search Frames

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

Wvewsearcn _lojx
Save Load Defaulk

B Select summary columns to display  Filter Selection DLO] Yalue

LA

Menu checked options ﬁ LAPF - G

J . - @ DataLink

g?l\ Protocol standard selection 9, LAPF

@/ MebwarkUser side seleckion “ DLCI

G:E:i & DE

Time Farrmat @ BECN
S view Filter @ FECN g
. felr CTL

ﬂﬂ Wiew Search &~ @ Multipratocol E ncapsulatior

@D: TCP Connection Ophions - @ IP

- TCP

Periodic Trace Saving Options [#]- @ UDP _ILI

ﬁj Starbup Options 4] i B Achivate Deactivate
@Date Link Groups Al Selected

.. ) L aner | Field | Search Yalue

F".I'IE'.-‘-.I Fonk Size LAFE OLC] £

IMI Decode Options

@Capture Opkions d I I LI

— Conditions for all selections
- AMD{ OF % Include © Exclude Deactivate Sel Deactivate Al
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Filtering Criteria From Screen Selection

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

Ja Frame Relyy Protocol Analysis LAPF 64-bit

dse Ctrl, Shift for Extended Selection

File View Capture Statistics Database Call Detail Records Configure Help
r] ‘I __| cl 1..]-1'[ -I ii Q‘ “‘“l"al"cl le“l?l J&I I “I ;:l _l - GoTo | Multiprotocal Encapsulation: :MLPID
TSiot Framet TIME (Relative) Len Enor NLPID equence Number Source IP A 1:Destination IP Addre
Muliprotocol Encapsulstion FRF 121 Fragment P IP::Source IP Address
2 131 0 000000000000 76 SNAP 192168156 r_ﬂ TCP::Destination Port
2 | gl | 1] 000000000000 74l ISNAP e S LRy TCP::Source Port
2 1:31 2 00:00:00.000713 7% SNAP Search Selected Value
2 13 3 00:00:00.000713 7 SNAP Set Search Criteria as Sel Values
2 13 4 00:00:00.055750 76 SNAP - FATS
2 131 5 00.00.00.055750 74 SNAP Set Filter Criteria as Sel Values 0] 4 I Select all Cancel
B Analyzer GUl and Pratocol Configuration - i} *

Save Load Default

Menu checked options
Jg,‘!k Protocol standard selection

%Net\morkmser side selection
CE}Tlme Format

7 view Filker

Jﬂﬁ\p’iew Search

@ETCP Connection Options

[ﬂ Periodic Trace Saving Options
/:]Startup Options

@Data Link Groups

F}?}, ‘Wiews Font Size

INI Decode Options

Z Define Summary Columns
E&Aggregate Summary Columns

{%Capture Options

B Select summary columns to di..

 Fiter Selection

[ LarF P
-4 DataLink.

-y LAFF

- Mulliprotocel Encapsulatior
g 2.933 Layer 3

R SNAP

- WAL »
- ARP

i PPP over frame relay
i Link Control Protocol RFCT
-8 FRF 121 Fragmert

—Walue Selection

~ Conditions for all selections

@ AND " OR & Include © Exclude

- P v

< > Activate I Deactivate
Al Selected

Layer | Field | Filter alue

Multiprotocol Encapsu... MLPID M&P

P Destination IP &ddress 74125135100

£ >

Deactivate Sel

Deactivate Al

25



Search Criteria From Screen Selection

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

ﬂ Frarre Relay Pratocol Analysis LAPF 84-bit

oGL

Communications

Usze Ctrl, Shift for Extended Selection

Save Load Default

File Wiew Capture Statistics Database Call Detail Records Configure Help

-Ilil B 2o M@l =le Won g8 w e ot ) %] [0 GeTo

TSlot SubCh Frame# TIME [Relative) Len Erron MHLPID Sequence Number Sowce P Ad
Mubiprotocol Encapsulation]  FRF 12.1 Fragment IP TCP::Destination Park
00:00:00.000000 SNaP 192168.1.56 | |Tcp:source Port
mm—_ & 5020 coooe m_
Search Selected Value

/2 1-3 00:00:00.000713 SMﬁF"

- 1-3 :c 00:00:00.000713 ?I SMAP Set Search Criteria as Sel Values 814 I Select all Cancel

/2 1.3 4 00:00:00.055750 76 SNAP Set Filter Criteria as Sel Values

B Analyzer GUIl and Protocol Configuration = O x

Menu checked options

@Tlme Format
S Views Filker
ﬂ‘u’iew Search

@D: TP Connection Optiohs
—

‘L:?Startup Options
@Data Link Groups

P;Tr\fiew Font Size

INI Decode Qptions
Z Define Summmary Colurmns

%Capture Options

B Select summary columns to di..

JJ’:‘E Protocol standard selection
%Net\morkﬁUser side selection

Periodic Trace Saving Qptions

 Filter Selection

[ LarF

-8 Data Link

B LAPF

[]--9' Multipratocal Encapsulatior
- 0,933 Layer 3

@ SHAP

-l MAC

@ ARP

@ PPP over frame relay
-8 Link Contral Protocol RFC
-4 FRF 121 Fragment

E- IP
£

—alue Selection

ZE.vAggregate Surmmary Columns

> Activate I Deactivate
— &l Selected
Layer | Field | Search Value
Multiprotocol Encapsu... WLPID SMaP
IP Source |P Address 192.168.1.56
£ >
— Conditions for all selections————————————
| @ AND (¢ OR | | @ Include © Exclude Dieactivate Sel Dieactivate Al
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Statistics

* Numerous statistics can be obtained to study the performance and trend in the network

statistics x|

Field Mames —LC/R
ze Type [zingle zelechon]
E Lapers =
(- Physical Link 2
=Y LAPF Fiold
N EEEN
% — Statistic: Type(z] [calculated, multiple selechion] —
Em DL Frame Percent
@ DE Byte Count
~{Nb DLLI Bute Percent |
N E&, |
N} FECN
- [=li] Modifier Function —‘v‘alue SEt
@ NIR)
@ NS
iND PF
Em Supervizom Funchion
[+ @ Multiprotocol Encapsulation £ Cumulstive %) Separate
-8 P
w8 TOP ;I &dd/Mod I Femave
— Selected Statistic [nformation
L aper | Field Marne | Ilze Tupe | Statistic Tope Remowve Sel
Phyzical ... | Device # Total
LAaPF C/R Tatal Frame Count Fermowve All
4| | i Apply

oGL
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Call Detail Records View

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

number, called number, release complete cause etc. are displayed

[,-':'.,‘- Frame Relay Protocol Analysis LAPF =101 %]

File Wiew Capture Stakistics Database Call Detail Records  Configure  Help

L2 1] 1 00:00:00, 296748 45 416 0 0 0 Unrw...  PPP in fre
A 1] 2 00:00:00. 443543 20 BR 0 0 0 Unnw...  PPP in fre
A 1 3 00:00:00 561277 16 0 0 0 0 Unnu... 0,933
A 1] 4 00:00:00 573712 2040 0 0 0 Unnw...  PPP in fre
L2 1] a 00:00:00 596578 45 416 0 0 0 Unrw...  PPP in fre
2 1] B 00:00:00. 336403 45 416 0 0 0 Unrw...  PPP in fre
L2 1] I 00:00:01. 299238 45 416 0 0 0 Unrw...  PPP irtill
1| | b
Call D Call Status Callitg Murn Called Mum Call Start Date & Tiene Call Duration

E:T I cormpleted 4356000 474 16010101 00:00-00.C00001 00:07:47 374180

4] | _*I

oGL
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Saving a File

» 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

Save Load Defaulk
g Select summary columns to display —Uszing Wiew Fiter—————  —Sawe Directom
o
B[ Menu checked options Al Frames [no filtering)
-ﬂ'lf I standard select - o ID\ ]
£y Protocol standard selection £ Filtered Only [use view filer)
g)o MetworkfUser side selection
é Kt —Save File Mame
@ Time Farmat
‘? View Filker f* Sequertial File Mames I 123 HOL
RN 5 3
ﬂﬂ View Search file riame prefi — 1— file marme: suffis
rumber af digits

@D: TCP Connection Options

=

S ’ . ST Bl |5

Periodic Trace Saving Options ¢ DiaterTime Formatted Names IéYéMéD_éHél I.HDL
F:?Startup Oplions

filet armePrefin ZE = #2HZ_fleN ameCont file: mame. suffiy:
@Data Link Groups
‘F%FWBW Font Size — Create a New File After the Specified Limit Has Been Reached
INI Decode Options & File Size Lim e.g. 1048576 or 1024K ar 1H Lt e
@Capture Opkions
™ Frame Count Limit .0, 1048576 ar 024K ar 1H 1000000
£ Time Limit £, 24:00 [HH:kb]
— Restrict or Recycle After M Files Option:
|214?48354? % KeepM Latest Files = Stop After N Files " Unrestricted

oGL
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Define Summary Columns

* Add or remove any protocol fields through Define Summary Column option

M Define Summary Columns 7 2 Jlnjﬂ
Save load Defaul

P o Select summary columns to display
Defined Protocol Summary Fields for LAPF
E;:Maudwdwdqmux

JL. Protocol standard selection

2
57 NetworkjUser side selection

|»

d

(¥ Time Format
‘fr" View Filter

ﬁf{ View Search

";ig; TCP Connection Options

Selection of Summary Column <€

l[: Startup Options
11 0ata Link Groups

Output display in analyzer <

N O e win ~ =

Card2 TimeSlots=1-31 Frane=0 at 13:52:45 690524 OK Len=182
DLC Frame Data + FCS
wssnnnssssss LAPF Layer sssssssssuss
Control bit
Ending Fragment
Begining Fragment
Sequence Number

1 (1)
1 Yes

1 Yes
3843 ( 1111. 00000011)

EA 0 (0)
C/R 0. Command(User)., Response(Netvork)
DICI 3 (000000.. 0011 )

11

A
< |

Fex Durp of the Frane Data

el

03 00 3D CO 00 0C 3C 00 21 45 00 00 AA F9 89 ¥ =A < |E 21
40 00 3F 06 C9 3C CA AE 9C 22 48 25 C9 91 06 B8 @ ? E<EO"HXE" ,
8 9F 00 44 EE F3 4C 96 B9 S2 80 18 00 D7 08 84 &) DiSLi*R1 x 1
00 00 01 01 08 OA 02 73 1B B2 02 53 6A 22 03 00 s !S5°

a—l Ml AR AR T e AR AT AA AR As AR AR Fs AR AA o aaa ¢ A

‘Q’ Gl Off-line Viewing [C:\Program Files\GI Communications It [11 938 Frames I

Communications
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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 fggregate Summary Columns - O X
Save  Load  Default
BSelect summary columns to di., -
p— Add | Delete | fliases | Reorder | Reverse lUse'_'in the name For multiine headers
tenu checked options
Jgf'\& Pratocal standard selection MName Display Format Summary Columns Separator
%Net\morkmser side selection Group~0 = Concat iEl MNLPID_Multipretocol Encapsulation &
Destination IP Address_|P
@TII"HE Farmat -
Group~1 S «Col_Alias»Value S POP3 Message POP3
%E Wiews Filter Group~2 e Diactinaticn Do TOD
ﬂﬂ Wiew Search Fg -..,“ Frame Relay Protocal Analysis LAPF 84-bit - )} >
@D: e i Ot | File Wiew Capture Statistics  Database  Call Detaill Record:  Configure  Help
onnection ionz = = =
i =|m| 8 (S| Awmwa =(e] Wowwmw w0 %[0 ] com|
Periodic Trace Sauing Options TShot SubCh Framest TIME [Felatiee] Len Group™0 Eror MLPID Sequence Mumber Souce [P Address Destinaton [P 4
L Multipeotocol E rcapeulation FAF 12.1 Fragment P P
F: Startup Options I ] 00:.00.00.000000 6 SNAP 74125135100 lswep [ [i®z216815
@Data Link Groups 13 1 00:00:00.000000 74| SMAF & 74.125.135.100 SNaP 192168156 74,125.135.100
P 1-3 2 0k 00: 00. 000713 76| SMAP & 74125128103 SMAP 192168156 74125128103
o e Font Size 131 3 00:00:00.000713 74| sMaF 74125128103 SNAF 152 168156 74125128103
1-31 4 0Ck 00 0. 055750 76| SMAP & 1352 168.1.56 SMAP 74125135100 192.168.1.56
IMI Decade Options 13 5 00:00: 00. 055750 74| SMAP & 132168.1.56 SMaP 74125135100 132.168.1.56
1-3 & 0Ck00: 0. 056463 B8 | SMAP & 74125135100 SHAP 192168156 74125135100
Z Define Sumrmary Columns 13 7 00:00:00.056463 66| SMAP & 74.125.135.100 SNAP 192168156 74125135100
Z&: 1-31 g 00 00: 00057141 76| SMAP & 74125128103 SMAP 192168156 741251281003
Agaregate Summary Columns 13 3 00:00:00.057141 74| SHAP & 74.125.128.103 SHAP 192168156 74125128103
{‘%C " Onti 1-31 10 00k 00 00, 22036 76 ] SNAP & 152168.1.56 SHAP 74125128103 192.168.1.56
apture Lptions 13 n 00.00:00. 088036 74| sMaP & 1921880 56 SHAP 74125128103 192168186
. - i el et el Sl LTt e —
iCard? TimeSlots=1-31 Frame=0 at 00:00:00.000000 OF Len=76 wuw Right click to SHOW-HIDE layer details ora
HDLC Frame Data + FCS
===ssmzmsmss LAFF Layer =sssssssssss -
0000 Control bit = _.0..... (O)
0000 Ending Fragment = . 1...... Yes
0000 B=gining Fragment =1..... . Yes
0000 Sequence Number = 291 (...0001. D0O100011)
0002 EA = .0 (D)
o002 CAR = ... 0, Command(User), Response(Network)
0002 DLCI = 13 (000000 1101 ]
0003 EaA - . 1 (1)
0003 DE - P ]
0003 BECH - ]
nnna_FRCN - n i) e
€ >
Off-line Viewing. C:s\Program Files\GL Comrmunications InchUSE T 52 Frames 4
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Data link groups that help in defining the direction of the calls in each network and form logical groups comprised

Data Link Group

of unidirectional (either 'Forward' or 'Backward') data links

Add

Odd Cardz

Even Cardz

All Cards

Mone

— Data Link Group S pecification
Card Timeslot  Subch
=l [0 =1 [0 [rata Link Group Mame
02 T | T E- E azt
n3 nz 2
04 (03 | 3
gg gg g ¥ Fonward Link Direction
07 1] B
| 02 [ 7
n9 na
10 9
N L]
12 — |11
13 12
14 13
15 14
16 15
17 16
14 17
19 LI 14 LI
Card | TS | Sc | Dvir | Data Link, Group Mame
1 ] ] -~y west
2 1 1 £ west
3 2 ] -~y west
4 3 1 < wiest
al ] ] -+  East
G 1 1 ¢~ East
7 2 ] ¢~ East
a 3 1 -+  East
1] | 2]

Delete Sel

Delete Al

Drefault

32



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
ol x|

Save Load Defaul:

oGL

Communications

[
Menu checked options
'g?l; Protocol standard selection

%Network,l’User side selection

@ Time Farmat
? Wiew Filker
ﬂf[ Wiew Search

@D: TCF Connection Optians
—

;@]. Periodic Trace Saving Options

I:?Startup Options
@Data Link Groups

ITFF View Fant Size

IMI Decode Options

Z Define Summary Columns

@kc‘apture Options

B Select summary columns ko display —|P Address [ 127.0.0.1 Local ]—‘ "|F' Port

|12?.0.0.1

20019

a
Test Connection |

r— Probe Name

|P1

Default |

r Select Information ta be Sent over TCPYP

I Cuistom

‘ [~ Send Call Detail Recards

™| Send Tratfic Surmmang |

[” Frame Octets

r— Frame/Packet Information ta Send

[ Summary Fields

[~ Statuz

— Summary Field Selection

Diew

TSlot

SubCh

Framett

Tire:

Len

Errar

DLCI

DE

BECH

FECM

CTL

Sequence Mumber
MLPID

CRY

Meszage Type
Calledt

Callingtt

Cauze Value
Location

Call Reference Flag
Channel number

| v

4
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Save/Load All Configuration Settings

« Protocol Configuration window provides a consolidated interface for all the settings required in the analyzer such

as protocol selection, filter criteria, search criteria, and so on

« Configuration settings can be saved to a file, loaded from a configuration file, or user may just revert to the default

values using the default option
=l

Save Load Defaul

B Select summary columns to display
[Feapas]
fenu checked options

—Filter Selection——————— — Walue Selection
L&PF -
-4 Data Link

-2 LAPF

@ Multiprotocol Encapsulatior
(1.933 Layer 3

SMAP

PPP awer frame relay >
- Link Control Pratocel RFC1

-J,L Protocol standard selection
5TD

ﬁNetwork,l'Llser side selection

@Time Farmak
?View Filker

ﬂﬁ Wiew Search 2]x
[[i= TCP Connection Opkions . - = :
@4— R Save jn Il'f) Ush E1 Analyzer j = £F Ed-
@Il Periodic Trace Saving Options
P ) I A-Law Samples [C)Filker Files [CIMetwark Surveillance
i Startup Options I ARP [CD)Framerelay Ppp
@Data Link Graups \)atm [ aElcMisw [CProfiesamples
Fo. ) \Ber Caprs CDProtocol Classifier Raw
FFVIBW Fant Size |Co)EinZFrame Charans [ PratocolClassifier
NI Decade Options | ) BitFiles ChaEsm C)Releasenotes
Z . | Icalldata Chdic_isdn [C54Eits
Define Summary Columns \_Tcapdata Chip (S signaling transitions
@k(ﬁapture Ciptions oM () IsdnErmulator 3551
! | D)Data CImac =ss7
CELRELLEE | piital Echo Canceller amars [E)stripChart
\docs C3IMLPRR Ckest
I 2 ) dtrnf [C)Mkd Files ) TRAU
My Compuiter 4 | | _.I
w File name: Frr::lF'n:uL-'l'-.nall,' j Save I
Saveastype: | Configuration Fies [*ACF) =l Cancel |
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Applications

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

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

Numerous statistics can be obtained to study the performance and trend in the network
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MFR Emulator

GUI based WCS client, which simulates Multi-Link Frame Relay Emulation
Capable of generating and receiving MFR/FR traffic (with or without impairments)

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

TIEY - -

»
X
MFR

Emulator

pocy Frame Relay g~
OCE Network ¢

[

Frame Relay
Analyzer
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FR Simulation

MFR Emulator - FR Simulation - Untitled

File Action Simulation  Help
Server Connection Status

Link View | action | ¥ Statistics | TxjRux Yerificaition |

=100 x|

Link Mame | Action | stabus |
#1:1..10 Open Diowan
#1:11..20 Open Dowan
#1:21..30 Open Down

I Add I [elete I OpEn I Close

Link Config | mpairments | Statistics | HDLC Staistics |

—r Fragmentation

Fragment Slzel I™ | Flas between Hdlz frames |

{7 LN WNT Fragrmentation

' End bo End|Fragmentation
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MER Simulation

MFR Emulator - MFR Simulation - Untitled

=101 x|

File Action Simulation Help
Server Conneckion Status ¢
Bundles | status | Link Yiew |,|:.,.;ti.;.|-, | we Statistics | TxfRx Verificaition | Bundle Canfig & Statistics
1 Dy
z Mo Links Link Marme | Action | Status |
#1:1..5 Cpen Dawn

Burndle IDI 3

Add

Delete

Cpen

Zlose

#1:11..15 Cpen Diowin
#1:6,.10 Cpen Down

add Delete | DIpEn I Clase

Link Config | mpairments | Statistics | HOLC Statistics |

— FEragmentation

Fragment Sizel I™  Flags between Hdle frames I

£ NI MM Fragmentation

£ End to End Fragmentation
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Supported Standards

« FRF12 — This supports Frame Relay Fragmentation Implementation Agreement
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Features

Performs MFR as well as FR simulation on up to 16 T1 E1 lines; Group FR links to create a MFR bundle with

each bundle/link configured with multiple virtual channels for traffic Tx/Rx

FR links can be created on Full or Fractional Timeslots

Supports hyper channels with discontinuous (sparse) timeslots

Dynamically add/remove (open/close) of Frame Relay links without loss in data

Multiple MFR Bundles/FR links can be created

Generate and verify end to end traffic on each Virtual Channel

User configurable FR/MFR packet and fragment size, bandwidth using flags, and maximum link differential delay

Payload traffic generation and verification using Sequence number, pre-captured HDL files (containing

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

Supports both Interface (UNI and NNI) and End-to-End fragmentation

Transmit and receive Ethernet traffic over T1 E1 links by operating either in bridge or router mode

Supports various Byte level, Frame level , CRC error, and Frame error impairments at link level

Supports various Byte level and Frame level impairments at Fragment/Packet level for each Virtual Channel
Provides detailed statistics for each bundle and virtual channels associated with a bundle

Provides end to end traffic verification statistics

Ideal solution for automated testing using command line scripts

42



- .Y

<« GL
. 4

Co unications

FR Simulation



Adding Links

* Supports upto 16 T1 E1 links

» Timeslot of 64 Kbps or a Hyper Channels of n*64
Kbps or sub channels can also be used Added Links

MFR Emulator - FR Simulation - Untitled

: : Fie Simulation  Help
» Supports hyper channels with continuous or o

Server Connection Status O Unkslm-x 'I
discontinuous timeslots Link View | action | v Statistcs | TxjRx Verfficaiton |
o _ Link Name | Action | status | PorthNumber - Timeslot- i 6 kbps - -
« Each link is independent and can be configured #1:1 ___Open | Down - —ar D50 bts——————
#1:2 ____Open | Down 2 5 = Cs
with the selected 'Link Config' options a N 3 2
S (& k
>
7 € 40
8 T 48
9
10 £ 5
11 5 64

oaL
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Link Configuration

Link configuration is an optional feature, and the following values are negotiated when enabled

« Fragmentation Size: By default, the fragment size is 256. User can specify Fragment Size as required
* UNI NNI Fragmentation

 End to End Fragmentation

* Flags between Hdlc frames: This defines the number of flags to be inserted between HDLC frames the default
value is 100

Link Config | impairments | Statistics | HOLC Statistics

v Fragrentation

Fragment Sizel 256 I Flags between Hdlc Frames I 100

{* UNI MMI Fragrentation

" End to End Fragmentation

o GL
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UNI NNI Fragmentation

* UNI NNI Fragmentation: In UNI and NNI fragmentation, the frame starts with the fragmentation header, followed by
the Frame Relay header

Fragmentation B E C Seq # high 4 bits 1
Header

Sequential # low 8 bits

Frame Relay Header DLCI High six bits C/R 0
Structure

DLCI low 4 bits F B DE 1

Fragmented Payload

FCS
(two octets)
DLCI — Datalink Connection Identifier B — Beginning Fragment Bit
C/R — Command/Response E - Ending Fragment Bit
DE - Discard Eligibility C - Control Bit

oGL
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End to End Fragmentation

 End to End Fragmentation: End-to-End fragmentation is used between peer DTEs and is restricted to use on PVCs
only. The Network Layer Protocol ID (NLPID) will be set to OxB1

DLCI High six bits C/R 0
Frame Relay Header
Structure DLCI High 4 bits F B | DE | 1
Ul (0X03) 0 0 0 0 0 0 1 1
NLPD (0XB1) 1 0 1 1 0 0 0 1
Fragmentation B E C Seq # high 4 bits 0
Header
Sequential # low 8 bits
Fragmented Payload
FCS
(two octets)
DLCI - Datalink Connection Identifier B — Beginning Fragment Bit
C/R — Command/Response E — Ending Fragment Bit
DE - Discard Eligibility C - Control Bit

oGL
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Adding VC in FR Simulation

* |In FR simulation virtual channels are added on the selected link

MFR Emulator - FR Simulation - Untitled ;IEIEI

File Action Simulation Help

Server Connection Status & Links |#1:1..5 j

Link Yiew Action I"JC Statisticsl TxJRx Verificaition #1:6..10 ‘
#1:11..15

Add Ve I Delete Vc

DLCI-1 | DLCI-2 DLCI-3 |<€

—TX params —RX params
Source Type [SEQNUM [~ Sink Type  [SEQNUM =
—Source Parameters —Sink Parameters
Order [msg  v| Length |4 'l Order [msg +«| Length |4 "I
Start |0 Increment | 1 Start |0 Increment| 1

oaL
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Adding a Bundle

« User can add a bundle by Clicking on Add button in the bundle pane, number of links constitute a bundle

MFR Emulator - MFR Simulation - Untitled =10 x|

Eile Ackion Simulation Help

Server Conneckion Status €

Bundles | status | Link Yiew |,.:.,.:|;i.;.,-, | Statistics | Twjrx verificaition | Bundle Canfig & Statistics
1 Mo Links
I—I Link, Marne | Ackion | Skatus |
Add | Delete | CREn | Close I

Link Config | impairments | Statistics | HOLC statistics |

- Fragriemtation

Fragrent Size I

£ NI MWD Fragmentation

£ End to End Fragmentation

Bundle IDI 2

add Delete I

'O' GL CIpEn | Clase I

Communications




Adding links to form an MFR bundle

» Various links (of any bandwidth varying from 64Kbps to n*64Kpbs or sub channels) can be added to form the MFR
bundle

MFR bundles multiple link-layer channels into a single network-layer channel
=10] x|

File Action Simulation Help

Server Connection Status

Bundles | status | Link view |.ﬁ.cti|:|n | v statistics | TxfRx verificaition | Bundle Config & Statistics
1 DT
2 Mo Links Link. [Mare | Ackion | Status |

#1:1..5 Cpen Drown

#1:11..15 Cpen Diawn
#1:6..10 Cpen Diown

Add Delete I DREn | Clase |

Link Cenfig | 1mpairments | Statistics | HDLC Statistics |

=] Fragmentatian

Fragment Sizel I | Flags between Hdlc frames I

€ KT MK Fragmentation

| End to End Fragmentation

Bundle IDI 3

Add Delete |

Cpen I Zlase |

oGL

Communications



Bundle Config and Statistics

 Bundle Statistics will show statistics of transmitted frames, received frames, transmitted octets, and received octets
for a selected bundle

Server Conneckion Status

Bundles Skakus Lirk Wiew | Action | ¥ Statistics | TajRoc Verificaition  Bundle Config & Statistics |
é HE —Bundle Statistics —Bundle Config
Mumber of Frames transmitted | 2204 Reset I Fragment Size | 256
Mumber of Frames Received | 2659 Max: Differential Delay | 250

Murmber of Octets transmitted | 3441000

Mumber of Ockets received | 3993515

oGL
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Adding VC in MER Simulation

In MFR Simulation virtual channels are added on the selected bundle

MFR Emulator - MFR Simulation - Untitled

File Action Simulation Help
Server Connection Status

Bundles

2

Status

up

Link View Action | VC Statistics | Tx/Rx Verificaition | Bundle Config & Statistics |

=101 x|

Addvc | Deletevc |
oLcI-1 |picr-2 | pucr-3|
~TX params ~RX params
Source Type |SEQNUM | Sink Type  |SEQNUM ;|
—Source Parameters —Sink Parameters
Order [msg  v| Length |4 ~| Order |Msg  v| Length |4_E|

Start I 0 Increment | 1

Start | 0 Incrementl 1
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Tx parameters are used to generate the FR traffic and Rx parameters are used as reference to verify the received

Tx and Rx Parameters

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

—Tx params

Source Twpe

—Source Param

— R params

Crder |MsE

Skark | 0O

SECMNUM

HOLFILE

BIMFILE

HE®STR.

MET'WORE TRAFFIC
MEFEMEn

- Sink Tvpe

—5ink Paramek

Order |psE

HOLFILE

BIMFILE
HEXSTR.
MNETWORK TRAFFIC

Skark |0

x o
AR LS =) =i} ILI 1

—Duration Spec

™ EoF

[ Prefix Header I

{* Conkinuous transmission

" Limited frames | 1000

—Dwuration Spec

{ ECF

[ Prefix Header I

% Continuous Reception

" Limited frames | 1000

Pavload Len I 1500

Pavload Len I 1500

Skark Tx Impairments | Skark Rx
Start All T Start All Rx

o4



Transmit Function

SEQ NUM

HEX STR
: | Network
UNI NNI & End .to End Traffic
Fragmentation

\
Impairments
F

Impairment Impairment | Impairment

Physical Layer

oaGL
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Receive Function

SEQ NUM

DATA SINK

HEX STR

Network
MFR Reassembly Traffic

!!!!!!!!

Physical Layer

oaGL

Communications

56



oGL

Communications

Server Conneckion Skatus

Help

o

VC Statistics

The Statistics for each of the added VCs are available in VC Statistics tab
The statistics include number of Transmitted and received frames, Fragments, Octets, and Lost fragments

MFR Emulator - FR Simulation - Untitled — o] x|

File Action Simulakion

Lirk Wiew | Ackion Vi Skatistics |T:-:,|'Fl:-: Verificaition

Reset I
Wi Tx Frames Tx Frags Tx Octels F.x Frames Fx Frags Fx Octets Lost Frags |
1 427 2062 E40500 385 2310 =500 0
2 426 2556 639000 304 2304 =7a000 0
3 425 2550 637500 383 2295 274500 0
Tokal 1278 =1t 1917000 1152 6912 1728000 0

S7



Tx/Rx Verification

* The results of the verification for each of the added VCs are available in Tx/Rx Verification
 The statistics include number of frames Transmitted, Received, Matched, Modified, Inserted and Deleted

MFR Emulator - FR Simulation - Untitled

File  Ackion  Simulakion

Server Conneckion Stakus

Help

o

Link View | Action | ¥ Statistics  Tx/Rx Verificaition |

Reset
W Tx 1Cnk R Cnk Matched Cnk Modified Crk Inserted Cnt Deleted Cnk
1 466 155 155 0 0 0
2 466 155 155 0 0 0
3 466 156 156 0 0 0
Total 1395 466 466 0 Il Il

oGL

Communications
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Impairments

Supports various Byte level, Frame level , CRC error, and Frame error impairments at link level
Supports various Byte level and Frame level impairments at Fragment/Packet level for each Virtual Channel
Impairments that affect an entire frame:

» Delete Frame

» Insert Frame

» CRC error

» Frame error

» Duplicate Frame
Impairments that modify a byte or few bytes in a frame at specified offset :

» Insert Bytes

» Delete Bytes

> Bitwise ANDing octets

> Bitwise Oring octets

> Bitwise XORing octets
Differential link delay insertion during transmission

59



Link Level Impairments

» Different kinds of impairments are available, namely:
* Impairments that affect an entire FR frame -
» DELETE FRAME

» INSERT FRAME
» CRC
> FRAME
ink Config  Impairments | skatistics | HOLC Statistics |
» DUPLICATE FRAME
' Enable :
npaimen: Ty ETSTTTTR ]
INSERT FRAME
CELETE EYTES -Clpl:iurr:l Irrp.!i'rrert[:l.l.!ﬁ:-n—
AR ICATE FRARE Frame court | 1 C Repest [1
CRC
FRAME Byte Offset | 1 (* Continuous
AND
% Skip Before Impair | 1 [ Activate I
Doy
| 250 msec  Aply | Sy All Links

oGL
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00
00
00
00
00
00

11
00
00
00
00
00

00
00
00
00
00
00

Link Level Impairments

Original Frame

00
00
00
00
00
00

00
00
00
00
00
00

00
00
00
00
00
00

00
00
00
00
00
00

00
00
00
00
00
00

Impairment : INS ABCD, OFF 10

00
00
00
00
00
00
00

11
01
00
00
00
00
00

00
AB
00
00
00
00

00
CD
01
01
01
01

00
00
00
00
00
00

01
00
00
00
00
00

00
00
00
00
00
00

00
01
01
01
01
01

Original Frame
00 11 AB 01 DE 87 46 31
68 AB 01 DE 87 46 31 68
AB 01 DE 87 46 31 68 AB
01 DE 87 46 31 68 AB 01
DE 87 46 31 68 AB 01 DE
87 46 31 68 AB 01 DE 87

Impairment : DEL 6, OFF 10

00 11 AB 01 DE 87 46 31
68 AB AB 01 DE 87 46 31
68 AB 01 DE 87 46 31 68
AB 01 DE 87 46 31 68 AB
01 DE 87 46 31 68 AB 01
DE 87
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Link Level Impairments

00
68
AB
01
DE
87

00
68
AB
01
DE
87

11
AB
01
DE
87
46

11
AB
01
DE
87
46

Original Frame

AB
01
DE
87
46
31

AB
00
DE
87
46
31

01
DE
87
46
31
68

01
DE
87
46
31
68

DE
87
46
31
68
AB

Impairment : AND 0x00

DE
87
46
31
68
AB

87
46
31
68
AB
01

87
46
31
68
AB
01

46
31
68
AB
01
DE

46
31
68
AB
01
DE

31
68
AB
01
DE
87

, OFF 10

31
68
AB
01
DE
87
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Link Level Impairments Verification

Server Conneckion Status Links |#2:1..31 j

Link Yiew | Action | ¥C Statistics - TxjRx Verificaition |

__Reset |

Vi | 13 it | R crt | matched crt | Modified et | Irserted e | Deleted e |
1 1000 1000 667 0 33 0
Total 1000 1000 667 0 133 0

oGL
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VC Impairments

Impairments in Action layer can be applied for individual VCs

Link tiew Actien | v Statistics | TxjRx verificaition |

&dd Y I Delete Yo

pLCI-1 |

— T« params —Rx params
Source Type ISEQNLIM j Sink. Type |5EQNUM j
Source Parameters Sirk Parameters

Order IMSE vI Length |4 vI
Skark ||:| Incrementll

[ Prefix Header I

Duration Spec

f* Continuous transmission

£~ Limited frames |1I:IIIIIII

{ EQF

Pavload Len | 1500

Crrder IMSE vI Length |4 "I
Skark ||:| Incrementll

[ Prefix Header I

Duration Spec

{* Continuous Reception

™ Limited frames |1|:||:||:|

" EoF

Pavload Len | 1500

Skart all Tx

Start Tx | Start R

Skark all Fx

[EEEEN
R
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File Action Simulation

Server Conneckion Status

Help

O

VC Impairments Verification

MFR. Bundles | Skatus

1 LP
2 LIp

Bundle IDI 3

&dd | Delete

CIpEn | Close

MFR Emulator - MFR Simulation - Untitled

| Link view | Action | v Statistics  Tx/Rx Verificaition | Bundle Config & Statistics |

=101 x|

Reset |

Wi | txcnt | rxcrnt | mMatchedcrt | Modfiedcnt | Inserted crt Deleted Crit
1 0 12927 12927 0 0 10
Tatal 0 12927 12927 0 0 10

oaL

Communications

Bundle IDI 3

Add | Delete

DpEnR | Close

MFR. Emulator - MFR Simulation - Untitled

| Linkview | Action ¥C Statistics | TxjRox verificaition | Bundle Config & Statistics |

=10 x|

Eile Action Simulation  Help
Server Conneckion Status
MFR. Bundles | Skakus
1 P
2 P Reset |

WiZ | Tx Frames | Tx Frags | Tx Ockets | R Frames | R Frags | Fx Ockets | Lost Frags |
1 1] 0 0 B3779 302674 Q5663500 30
Tokal 1] 0 0 63779 302674 Q5658500 30
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Link Statistics

Provides important statistics information for the selected link, such as
Number of frames transmitted

Received frames

Number of Octets Transmitted

Number of Octets Received

Link Config | Impairments  Statistics ]H:-u: Statistics |

Mumber of Frames Transmitted I 893 Reset |

Mumber of Frames Received I 067

Mumber of Octets Transmitbed I 1343072




oGL

Communications

Hdlc Statistics

The following error statistics are shown in Hdlc tab —
Tx Under/Over Runs

Rx Under/Over Runs

Number of FR packets with bad FCS

Number of packets with Frame Error

Lirk. Canfig I Irnpairments I Skatistics  HDLC Statiskics |

Tx Under/Cwver Runs I 0

R Under [Owver Runs I 0

CRC Error Frames I auaa

Frame Error Frames I 0

67



oGL

Communications

Client-Server MFR Emulation

Sample script for Transmission & Reception of MFR Frames

_ 1o x|
Eile Edit Yew Connect Script Log User Help

DEH =R &SR DSEEDHEF & 7

[1] 4 n

1] 4

inform task 3 "Tx: HC #1:1..31 DLCI 1 CONT FIXLEN 1500 SEQNUM MSEBA";

0K

inform task 3 "START TX HC #1:1..31 DLCI 1"}

0K

query task 3;

Task 3:

Simulation=Frame Relay, Total FR Links=1, Active FR Links=1, Selected Link=1:1
====== HDLC Stats ======, Tx Octets=9159516. Tx Frames=35502, Rx Octets=(
Runs=0, Az OverfUnder Runs=0, CRC Error Count=0,

====== ¥irtual Channel Stats ======, Number of ¥C's on FR Link: '1:1..31'=1,
¥C 1, DLCI=1, Tx Frames=5917, Tx Frags=35502, P Frames=0, Bx Frags=0, Los
Matched count=0, Modified count=0, Inserted count=0, Deleted count=0

(0] 4

[fThere should be fragmentation with 5= 1,E=U for lirst fragment,
{{B=0,E=0 for in between fragments and B=0, E=1 for last fragment.

run task "MFREmulatorE1:TxRx'"";

inform task 1 "SIMULATION FR';

inform task 1 "HC #1:1..31 FLAGS 100'%

flinform task 1 'T5 #1:1..31 FLAGS 100";

flinform task 1 "SC #1:1..31:1..8 FLAGS 100';

inform task 1 "ACTIVATE HC #1:1..31";

ffinform task 1 "ACTIVATE TS #1:1..31";

flinform task 1 "ACTIVATE SC #1:1..31:1..8";

inform task 1 "CREATE YC HC #1:1..31 DLCI 1 FRAG FORMAT END TO END FRAGS
{finform task 1 "CREATE ¥C TS #1:1..31 DLCI 1 FRAG FORMAT END TO END FRAG
ffinform task 1 "CREATE ¥C SC #1:1..31:1..8 DLCI 1 FBAG FORMAT END TO END F
inform task 1 '"Tx: HC #1:1..31 DLCI 1 FRAMES 10 FIXLEN 1500 SEGNUM M5B4";

flinform task 1 "Tx> TS #1:1..31 DLCI 1 FRAMES 10 FIXLEN 1500 SEQNUM M5B4"

Hinform tacl 1 "Tw- S5 #1-1 211 A NDICLT FOAMES 10 FIYI FRM IENM SEOMD IR kAt

Ready

inform task 3 "CHEATE ¥C HC #1:1..31 DLCI 1 FRAG FORMAT END TO END FRAGSIZE 256"

[F'qFrame Relay Protocol Analysis LAPF

Eile Wiew Capture Statistics Database  Call Detall Records  Configure Help

=10l x|

w || 0] S| &mma

=0 wWlw

w| T[w(® =20 ] eome |

00 oo 0o o0 00 00 OO0 00 00 00 00 OO0 oo
00 oo 00 o0 00 00 00 00 00 00 oo OO0 oo
0o oo 00 00 00 00 00 00 00 00 00 OO0 oo
ﬂ‘ri nn non nn nn nn ninnn an nnnn nnnn

00 oo oo
00 oo 0o
00 oo oo
nn - nn nn

Dev | T5. [ Su. | Framet|  TIME (Relative) | len|| DLl |DE [ BECW | FECM [ cTL | MLPID | sequenc.. | |
T ] -00:00:00.004403 a1 10 1010 |Una. | FRF12 Fraame. 10 |
2 13 1 000000002535 2841 i} I} I} Unnu..  FRF1Z Fragme.. 1
2 13 2 -00:00:00.001487 284 1 i} 0 0 Unrw..  FRF1Z Fragme.. 2
2 13 3 (0 00:00.000000 264 1 i} 0 0 Unrw..  FRF1Z Fragme.. 3
2 13 4 00:00:00.001 467 264 1 i} 0 0 Unrw..  FRF1Z Fragme.. 4
2 1A b 00:00:00.0029335 228 1 i} 0 0 Unnw..  FRF1ZFragme.. &
2 13 B 00:00:00.004258 264 1 i] 1] 1] Unnu.. FRF1ZFragme.. B -
1| | »
Card? TimeSlots=1-31 Frams=0 at -00:00:00.004403 OK Len=264 -
HDLC Frame Data + FCS
============ LAPF layer ============ -
EA = . o (n}
CoR = ... 0. Command({U=zer), Responses(Hetwork)
DLCI = 1 (0ooQoo. . o001, ...
EA = . 1 (1)
DE = . 0. (o)
EECH = ... 0., (0
FECH = LI (1R -
1| | »
Hex Dump of the Frame Data ﬂ
oo 11 03 B1 80 00 00 00 00 OO 0O 00 00 00 o0 00 o |

Running. Utilization 21.39%:

[CehTemp. Hdl

[Captured 64186 Frames

sl_ll
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Features

WCS Multi-Link Frame Relay is also available as a CLI application. Following functions are supported suing simple

commands:
Activate/deactivate the individual bundle links in the MFR bundle
Create/delete the virtual channels on the links
Sends MFR frames with or without impairments
Receives MFR frames
Generates & receives traffic using source and sink types
» Sequence numbers
» Hex string frame
> Binary flat files
» HDL trace files (GL's proprietary file format)

Various impairments can be applied on each individual FR links and virtual channels
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