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GL Communications Inc. - Overview

Headquartered in Gaithersburg, Maryland USA
Founded in 1986
Engineering Consulting Services
- Test & Measurement Equipment
o Analog, TDM, Ethernet/IP, SONET/SDH,
Wireless (2G, 3G, 4G, 5G)
o Analysis, monitoring, visualization, capture,

long term storage
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PacketExpert™ Software
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PacketExpert™ 10GX Windows 10/11 64-bit OS

(10/2.5/1Gbps)
(10/100/1000 Mbps) % BERT % ITU-T Y.1564 (ExpertSAM™)
% RFC 2544 % Wire-Speed Record / Playback

< Smart Loopback + PacketBroker™

% IPNetSim™ % Multi-Stream Traffic Generator Analyzer

4

% IPLinkSim™ % RFC-6349 based TCP Throughput Testing (ExpertTCP™)
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Rack-mount and Probe Systems with PacketExpert™ 10GX Hardware Unit

High Density 1U Rack-mount

100/1000 Mbps 10/100/1000 Mbps Electrical
Optical OR

10/100/1000 2.5 Gbps/10 Gbps Electrical
Mbps OR
Electrical 1 Gbps/2.5 Gbps/10 Gbps Optical

Front Panel
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Ve i/

Back Panel =3 : P e ) NP P <P G e
=eck et QNN

uUsB2.0&
USB 3.0 Ports

USB Type C
Ports

On/Off Switch USB 3.0 Port Reset

Power Ethernet Port
(100-240 AC Supply)

HDMI Port

1U Rack-mount Option with 12 TTL

TRIGGER /0 ) czigs‘ﬁ

E XXX XY N

1t0 12 TTL
Programmable 1/0
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Stacked High Density 1U Rack-mount

Probe Unit

5L Ci PacketExpert 1-10G
s*mus 000000000000000000000 _

PORT 4

220 2000
L BE

| _PORT1—106 Pom

mTOP™ Probe



Ethernet [P Testing

 Wirespeed BERT

« Smart Loopback

 RFC 2544

« ITU-T Y.1564 (ExpertSAM™)

* Multi-Stream Traffic Generator Analyzer UDP/TCP
« Wire-Speed Record / Playback

« PacketBroker™

* Network Emulation — IPNetSim™ | IPLinkSim™
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BER Test Setup at Layer 3/ 4

Layer 3 Testing between PacketExpert™ located in different IP Networks

Source PC Destination PC
Port 1 Port 2
IP address = 192.168.1.100 IP address =192.168.2.100
P //K\\\ wunications Inc.
(A TPy T 17 ,/'\&\, B i ]
r/ A
IP address = 192.168.1.1 // IP address = 192.168.2.1
7 / : - : | / ) =
Network 1 Network 2

A

Router (default gateway)

In this case, Source and the Destination PacketExpert™ applications are located in different IP networks. These 2
networks are connected through a router. A simple example above shows 2 LANs connected through a router
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« Optional Sequence number insertion allows detecting Out-of-sequence packets and packet loss

BERT Results (with LEDs) and Graph

« Detailed BERT statistics like the Bit Error Count, Bit Error Rate, Bit Error Seconds etc., are provided

« Bit Error Count is displayed in both Tabular and Graphical formats
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All Parts
Opkions |
e |Port 1 [ Port 2 ||
Tokal Frames 941 255 941 252 | =
Walid Frames 941 785 41 782
Bad Frames a a
Mumber OF Bytes 1425 105 490 1425 100 945
Link Utilisationg %s) 0.400 0.400
Ciata Rate(Mbps) 39,470 39,470
Frame R.ate(Framessec) 3259 3259
Rinn Teck Frames - el
Rx [Port 1 | Port 2 [l
valid Frames 940 916 941 336 =
Bad Frames 0 0
Murber OF Bytes 1 424 546 524 1425 152 704
Link Utilisationg %) 0.400 0,400
Data Rate(Mbps) 39,485 39,485
Frame Rate(Frames|sec) 3 260 3 260
Mon Test Frames i 0
|
| Berk Skatus ]] Port 1 IPu’L‘ 2 I i
| R Traffic L 4 &
Sync Status [ O
Bit: Errors & @
Out OF Sequence Packets o O
Bert Statistics | Port 1 |Port 2 [~
Bert Status Swnc Sync
Test Tirme 00:04:49 00:04:49 | _
Bits Received 11 036 318 320 11039083 920 |
Bit Error Counkt 1] i}
Bit Errar Rate -0, 000E+000 -0,000E+-000
Bit Error Seconds a a
Sync Loss Count ] 0y
Sunr | nee Sernnds n n !_V




* Loopback helps in easy test
setup, especially in end-to-end
testing, when the other end is

in a remote place

* In such cases, one
PacketExpert™ 10GX can be
put in constant Loopback at
the remote end, and BERT
tests can be started / stopped

anytime at the local end
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2 Ports BERT and Loopback

Tx BERT -

Ko L 3 eeesss00000s0cssessss

DN L]
W
Rx

PacketExpert™ 10GX

(MAC Address = aa-aa-aa-aa-aa-aa)

Ethernet y
Network
e

Loopback

3 'seesess0000sssssssces

LIIC]

PacketExpert™ 10GX
(MAC Address = {bb-bb-bb-bb-bb-bb)



PacketExpert™ 10GX

Layer 2 - Ethernet Loopback Types

Loopback

A

Rx

Tx

Ethernet Dst MAC Ethernet Src MAC Ethernet

Address Address Len/Type Payload | FCS
Ex: bb-bb-bb-bb-bb-bb | Ex: aa-aa-aa-aa-aa-aa | Field

Ethernet Dst MAC Ethernet Src MAC Ethernet

Address Address Len/Type Payload | FCS
Ex: aa-aa-aa-aa-aa-aa | Ex: bb-bb-bb-bb-bb-bb| Field

PacketExpert™ 10GX has all ports or 2 ports Loopback

capability

PacketExpert™ 10GX supports Layer-wise Loopback as

well as Smart Loopback

The Ethernet Loopback type, swaps Source and
Destination MAC addresses before sending back the

packet

Supports Loopback on 10G/2.5G/ 1G ports
Loopback Types — Smart Loopback, Layer 1, Ethernet,

IP, UDP

General statistics per port (similar to BERT port level

statistics)
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GL PacketExpert10G - AllPort Loopback - Untitled

i Fle Wiew Windows Help
i) =5 M BB ® X : eopscation: 4l Poet Loopback \
= _ AuPoR Loopbock Loopback LE
[ ] L]]"i:!lfﬂ'.’i Port Sslection  Paort 1 1] Port Sedaction  Port 2 :]
Thabisties Loopback Tyvpe Loopback Type
5 Pwt2 (&) Smart Looghack (&) Smart Loopback
B Intesface
Locoback O Layer] CiLayert
Statistics () Ethernet () Ethernet
Op O
Ouoe Ovee
iFt-ead-y




Dual RFC 2544 Testing

GL gmmunicarimu Ine. Transmit N etw o rk
................ Ethernet, VLAN,
e e < : MPLS, IP, UDP
Receive

PacketExpert™ 10GX

RFC 2544 test application includes the following tests:

* Throughput - Maximum number of frames per second that can be transmitted without any error

« Latency - Measures the time required for a frame to travel from the originating device through the network to the
destination device

* Frame Loss - Measures the network’s response in overload conditions

« Back-to-Back - It measures the maximum number of frames received at full line rate before a frame is lost

oL

Communications

10



Single Port RFC 2544

Frame
Loopback

e T Network
QU LIt " = Ethernet, VLAN, >

PacketExpert™ 10GX MPLS, IP, UDP
- Rx Time _— __

(Latency = Rx Time — Tx Time)

In single port RFC 2544 test,

» For PacketExpert™ 1G, the RFC 2544 test can be done either on Port #2 or Port #3 at a time and it is not possible to
run RFC 2544 test on both the ports (Port #2, Port #3) simultaneously

* For PacketExpert™ 10G or 10GX, the RFC 2544 test can be done either on Port #1 or Port #2 at a time and it is not
possible to run RFC 2544 test on both the ports (Port #1, Port #2) simultaneously
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Global Configuration

Global Configuration

Port Selection |P1 - P2

Minirmum Frame Length | 64

Max Frame Length | 16000

Frarme Size Test Procedure
Quantity IE Throughput
64 392 &40 928 1216 LM
136 424 712 1000 1288
203 496 784 1072 1360 Fr.ame Loss
280 S63 56 1144 1432
[v] Back-ToBack

[il m [ 1

Port Selection
East Part Direction

West Port

l»| r2

F1 .‘-‘2'-:-
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Configurations

/ Individual Test Configuration Details \
Throughput Latency
Throughput ey |
Port Selection Port Selection |F'|:|rI: 2 M

Tw Configuration

Trial Duration (sec)
Mumber OF Trials

Parkz To Part3

Min Bandwidth | 1,00 % vl
Max Bandwidth | 99,00 o4, vl

Parts Ta Part2

Min Bandwidth | 1,00 % vl
Max Bandwidth | 99,00 ' vl

Frame Loss

Frame Loss

Port Selection Pl -= P2

T Configuration
Trial Duration (sec) | 10
Mumber O Trials | 1
Portz To Parts
Min Bandwidth| 1.00 I

Max Bandwidth| 100,00 | e E

Pork3 To Port2
Min Bandwidth_ 1.00 || % E

\ Max Bandwidth| 100,00 |[% |+

Tz Configuration

Trial Duration (sec)
rurnber OF Trials |:|

Ise Throughput Value
Port & To Part 2

Bandwidth | 100,00 |% vl

Back-to-Back

Back To Back

Port Selection (P11 -= P2

Tx Configuration

Trial Duration (sec) | 10

Murnber OF Trials 1
Port2 To Port3

Burst Size | 400 | msec

Mo OF bursts . 1

Port3 To Pork2
Burst Size | 400 msec

Mo OF Bursts | 1 ' /
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RFC Results

RFC Results

e Th roughput — Both relative Port Selection | P1-> P2 }ll il L§'ta§is§i;s{_ﬂ Dir |P1-->P2 Port Selection | Pl - P2 ::] Viewr Statisticsg Dir |P1-—»p2
0 . i{Stai:LTs I ThrOUghpUt Létency ﬁBathDb;Ck ‘1‘ %r;eloss J Status | Throughput | Latency | Backboback Frameloss
( A) Of I|nk Speed) and abSOIUte Frame Size ]Results | Frame Size | Results |
93 100.00% 8304.25 Mbps 100.00% B8304.25 Mbps £ 100,00 % 100,00 % 100,00 % 100,00 %
H 209 100.00% 9125.72 Mbps 100.00% 9125.72 Mbps | 90,00 % 100,00 % 90,00 % 100.00 %
(In M bpS) throug h pUt Val ues 354 100.00% 9464.29 Mbps 100.00% 9464.29 Mbps 80,00 %% 100,00 % 0,00 % 100,00 %
499 100.00% 9613.68 Mbps 100.00% 9613.68 Mbps | 70.00 % 100,00 % 70.00 % 100.00 %
: 644 100.00% 9697.83 Mbps 100,00% 9697.83 Mbps 0,00 9% 100,00 % 60,00 % 100,00 %
are d |splayed 789 100.00% 9751.81 Mbps 100.00% 9751.81 Mbps | 50,00 % 100,00 % 50,00 % 100.00 %
934 100.00% 9789.38 Mbps 100.00% 9789.33 Mbps 40.00 % 100,00 % 40.00 % 100.00 %
L d | d . 1079 100.00% 9817.03 Mbps 100.00% 9817.03 Mbps | 30,00 % 100,00 % 30,00 % 100.00 %
. atenc —displaved In 1224 100.00% 9838.24 Mbps 100.00% 9838.24 Mbps 20.00 % 100,00 % £0.00 % 100.00 %
y p y 1369 100.00% 9855.03 Mbps 100.00% 9855.03 Mbps | 10.00°%; 100.00 % 10.00 % 100.00 %
125 100,00 % 100,00 % 100.00 % 100,00 %
: 90,00 % 100,00 % 90,00 % 100,00 %
M ICrOSGCOHdS RFC Results. T x 0,00 % 100,00 % 0,00 % 100,00 %
Ul 70,00 % 100.00 % 70,00 % 100.00 %
- 3 Ps=] 3 — 0,00 % 100,00 % 0,00 % 100,00 %
: . Port Selection |P1-3P2 |w View | Statistics| q D |P1--5P2 50,00 % 100,00 % 50,00 % 100.00 %
[ ) - - —_— | — . i1 . ] i i
BaCK to BaCK Dlsplayed In e, 40,00 % 100,00 % 40,00 % 100,00 %
Status | Throughput | Latency = Backtoback | Frameloss 50,00 % 100,00 % 50,00 % 100,00 %
: : 20,00 9% 100,00 % 20,00 % 100,00 %
Frames/Burst Frame Size | Results I | 10,00 % 100.00 % 10,00 % 100.00 %
64 14 880 952 Frames!\Burst 14 880 952 Frames'Burst 256 100,00 % 100,00 % 100,00 % 100.00 %
. 128 8 445 945 Frames|Burst 8 445 945 Frames|Burst LI T 1 N NN
 Frame Loss — Displays the 256 4 526 985 Frames|Burst 4 528 985 Frames|Burst TR T T
512 2 349 624 Frames\Burst 2 349 624 Frames\Burst £0.00 ° ; 100,00 D}," 6000 % 100,00 %%
. 1024 1 197 318 Frames\Burst 1 197 318 Frames\Burst el S i
Frame Loss Rate (m %) 50,00 % 100,00 % 50,00 % 100.00 %
1280 961 538 Frames\Burst 961 538 Frames\Burst 40,00 % 100,00 % 40,00 % 100,00 %
1518 812 743 Frames\Burst 812 743 Frames\Burst 30.00 9% 100,00 % 30.00 % 100.00 %
i .00 % 00 % J00 % .00
against attempted Frame Rate o tomon Fpea iy
512 100,00 %% 100,00 % 100,00 % 100,00 %%
1 (o) H Q0,00 %% 100,00 % 90,00 % 100,00 %
(m %o of link Speed) View |Statistics || D P1->F2 B0.00 % 100,00 % 60,00 % 100,00 %
) 70,00 % 100,00 % 70,00 % 100,00 %
Stahis | Thronahnut | Latency | Framelnss | RBarktohack
Frame Size |P1-->P‘2 {Store And Forward , Bit Forward) P2--»P1 {Store And Forward , Bit Forward)
64 100.000% 1,306 us, 1,363 us 100.000% 1,280 us, 1,338 us
128 100,000% 1,408 Us, 1,517 us 100,000% 1.274 us, 1,392 us
256 100.000% 1.299 us, 1,510 us 100,000% 1,267 us, 1.478 us
512 100,000% 1,293 us, 1,709 us 100,000% 1.254 us, 1.670 us
1024 100,000% 1.312 us, 2,138 Us 100.000% 1.274 us, 2,099 us
— 1280 100,000% 1.261 us, 2.291 us 100.000% 1,248 us, 2.278 us
'Q' 1518 100,000% 1,331 us, 2,554 us 100.000% 1,293 us, 2,515 us 1 3

Communications



oaGL

Communications

Part Selection Wiew .

Status Th"’UUGhDUE |Latency || Biacktoback. || Frameloss|

Throughput

TGei3ga]  |meeraa|  [9slet]  [oressa|  [sAlr.0a]  [3938.24]  [m8SS.03
10,000 - S 9484.29
|[ea04.25

8,000

6,000
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E

4,000

2,000

D .

%5 209 354 499 g4 789 o34 1079 1224 1369
Frame Size

RFC Results ax
‘ View [Graph [v Dir |P1--3P2 E
Port Selection |P1 -> P2 vl | Lt
o - Back-to-Back
|status | Throughput | Latency | Backtoback | Frameloss
1.05932e+007
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£
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3
i
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Port Statistics

» Per port detailed statistics are provided —

>

>

>

>

>

>

>

>

>

>

.
4 )
| —
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Tx / Rx Frame count

Number of Bytes transmitted & received

Tx & Rx Frame Rate

Broadcast, Multicast, Control, VLAN, Pause Frame count
Frame count for byte lengths 64/65-127

MPLS and VLAN Frame count for various stack level
IPv4/ UDP packet count

Oversized / Undersized Error frame count

FCS error count

IP/UDP checksum error count and others

Port Selection | Port 1 £V

Description | Tx Rix

Total Frames 104 076 192 104 516 451
‘Walid Frames 104 076 192 104 516 451
Bad Frames a i}
Mumber OF Bytes 12750 702 144 12775875 720
Link, Ukilisakion{%%:) 0,000 0,000
Data RatelMbps) 0,000 0,000
Frame Rate{Frames/sec) 0 1]
Mon Test Frames 0 104 513 873
Broadcast Frames ] i}
Mulkicast Frames 104 076 192 u]
Cantrol Frames ] i}
WLAM Frames 0 u]
Pause Frames 0 1]
‘Wrong Opcode Frames 1] 1]
Out of Bound Frames a 1}
Length Twpe Out of Range Frames 0 a
&4 Byke Length Frames 76221 601 76661 S50
65-127 Byte Length Frames 0 1]
125-255 Byte Length Frames 14 239 206 14 239 206
256-511 Bvte Length Frames 7 B35 517 7E3E 517
512-1023 Byte Length Frames 3961 281 3961 281
1024-1518 Byte Length Frames 2018587 2018587
Oversized Frames ] a
Undersized Frames - i}
FCS Errar Frames 1]
1 Lewvel Stacked WLAMN Frames i}
2 Level Stacked YLAM Frames 1}
3 Level Stacked YLAM Frames i}
1 Level Stacked MPLS Frames 1}
2 Level Stacked MPLS Frames i}
3 Level Stacked MPLS Frames 1}
IP Checksum Errars 1}
IPv4 Packeks 104 513 675
IPw6 Packets 1}
IP in IP Packets i}
UDP in IP Packets 104 513 578
TCP in IP Packets a
ICMP in IP Packets i}
IGMP in IP Packets i}
IGRP in IP Packets i}
Other Protocal in IP Packets i}
UDP Checksum Errors i}
UCP Packets 104 513 875
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Configuration
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Ethernet Network Testing

PacketExpert"" Loopback

PacketExpert™

» Asingle test to validate service-level agreements (SLAs) as per ITU-T Y.1564 standard

* ITU-T Y.1564 completes this testing in two phases based on the SLA parameters:

> Service Level Agreement Parameters: Information Rate (IR), Frame Transfer Delay (FTD), Frame
Delay Variation (FDV), Frame Loss Ratio (FLR)

> Service Configuration Test

> Service Performance Test

oL
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ITU-T Y.1564 (ExpertSAM™})

« Service Configuration Test - confirms the end-
to-end configuration with the SLA parameters for

all configured traffic streams

« Service Performance Test - transmits all
configured traffic streams simultaneously CIR
confirming all traffic is able to transverse the
network under full load with the above-mentioned

parameters

oaGL
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Service Level Agreement

IR, FLR, FTD, FDV

(SLA)

Service Configuration Test
(SCT)

Service Performance Test
(SPT)

Service 1
| Sl
: : |
|
60sec 1 60 sec : ! :
Time : ! b Service 12
{in sec)
Service 1 y 5 Mbps
Service 2 2 Mbps
Service 3 3 Mbps
. R
1
1
Service 12 10 Mbps

Time

Video, Data, Voice

{in mins)

Duration: 15 mins — hours

18



ITU-T Y.1564 (ExpertSAM™) Graph

[“]€EIR Configuration Test
Traffic Policing Test
Step Duration 1 (1-60 sec)

Step | Rate (% of CIR) {

Service Config Test
[¥] CIR Configuration Test .
O simple CIR  (3) Step Load CIR -

I =) Dropped bandwidth (everything over EIR)

mmmmm) Best effort bandwidth (everything between CIR and EIR)

— Guaranteed bandwidth (everything under CIR)

1
2
3
4
S

5
50
CIR
slzm B 0 1 2 3 4 s
Halfic Pelcng Seconds
A Traffic Policing EIR 4 CIR 4 CIR Steps

Committed information rate or CIR is the average bandwidth guaranteed by a service provider. At any given time, the
bandwidth should not fall below this committed figure

Excess Information Rate or EIR is the CIR plus excess rate that service provider claims to provide on a 'best-effort’
basis

oaGL
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Service Performance and Configuration Test Results

Service Performance Results ax

| IR{Mbps), FLR{%), FTD{msec), FD¥{mse \ Test Time | 12:06:55 \

Test  |verdict  |IR(Cur) [IR(Min) |IR (Mean) |IR (Max) |FLR | FLR (Rate) | FTD (Curr) [ FTD (Min) | FTD (Mean)| FTD (Max) | FOV (Curr) | FOV (Min) | FDY (Mean)| FOV (Max) |

1 PASS 97.92 97.62 98.02 98.35 0 0.00 0.0992 0.0891 0.1148 0.1027 0.001521 0.001500 0.001564 0.001645

2 PASS 45.92 48.79 49.01 49.24 0 0.00 0.1020 0.0000 0.6723 0.1020 0.002252 0.,002157 0.002239 0.002354

3 PASS 206.04 205,35 205.81 206,33 0 0.00 0.0992 0.0859 0.1039 0.1030 0.000924 0.000902 0.000934 0,000939

4 PASS 63,50 63,29 68,60 63,90 0 0.00 0.0992 0.0916 0.1020 0.1030 0.001921 0.001838 0.001920 0.,002037

5 PASS 858.34 87.85 85.19 85.47 0 0.00 0.0992 0.0924 0.1005 0.1030 0.001688 0.001615 0.,001673 0.001767

6 PASS 39.23 38.99 39.19 39.39 0 0.00 0.0992 0.0906 0.1025 0.1030 0.002453 0.002330 0.002437 0.002617

7 PASS 34.44 34.09 34.30 34.49 0 0.00 0.0992 0.0937 0.1023 0.1030 0.002569 0.,002393 0.002541 0.002669

8 PASS 49.22 48.82 49.03 49.24 0 0.00 0.0992 0.0908 0.1022 0.1030 0.002290 0.002142 0.002235 0.002369

9 PASS 53.90 53.67 53.90 54.14 0 0.00 0.0992 0.0876 0.1019 0.1030 0.002162 0.002049 0.002146 0.002291

10 PASS 68.68 68.24 68.60 68.87 0 0.00 0.0992 0.0907 0.1002 0.1030 0.001914 0.001854 0.001925 0.002025

11 PASS 146.84 146,57 146,95 147.49 0 0.00 0.0992 0.0902 0.09583 0.1027 0.001218 0.,001170 0.,001213 0,001283

12 PASS 78.27 78.12 78.38 78.75 0 0.00 0.0992 0.0906 0.1001 0.1030 0.001785 0.001710 0.001736 0.001381

Overview &
\Service Performance Test Done # | Service Name | Verdict | Current Step | Max IR(Mbps) | FLR{%) | Max FTD{msec) | Max FDV({msec)

1 Servicel \( - £25.00 0,000 0.0014 0.000038
2 Service2 '\f = 625.00 0,000 0.0014 0.000038
3 Service3 \f - 525.00 0.000 0.0014 0.000038
4 Service4 \f = 625.00 0.000 0.0014 0.000038
5 Services \f - 525.00 0,000 0.0014 0.000038
B Servicet J = 525.00 0.000 0.0014 0.000038
7 Serviced \( - £25.00 0,000 0.0014 0.000038
8 Services '\f = 625.00 0,000 0.0014 0.000038
9 Serviced \f - 625.00 0,000 0.0014 0.000038
10 Service 10 o = 625.00 0.000 0.0014 0.000038
11 Servicell \f - 525.00 0,000 0.0014 0.000038
12 Service12 \f = 525.00 0.000 0.0014 0.000038
13 Servicel3 \( - £25.00 0,000 0.0014 0.000038
14 Service 14 \( = 625.00 0,000 0.0014 0.000038
15 Service 15 '\f - £25.00 0,000 0.0014 0.000038
15 Service 16 o = 625.00 0.000 0.0014 0.000038
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Multi-Stream Traffic Generator and Analyzer
(1 Gbps, 2.5 Gbps, or 10 Gbps)

Multi-Stream IP/UDP Traffic

PacketExpert™ 10GX

(Multi-Stream Traffic Generator
& Analyzer)

PacketExpert™ 10GX
(Loopback)

‘O GL 21
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Multi-Stream Traffic Generator and Analyzer Results

Multi-Stream Traffic Generator & Analyzer Results

oL

Communications

IR(Mbps), FLR(%), FTD(msec), FDV{msec) | Test Time  00:00:53 vertical ||| | FTD Unit msec |3 FDV Unit | msec E] | Activate Al ||Deactivate Al
Stream Mo | Seconds| TxFrames | RxFrames | RxBytes |FLCount |FIR  [IR(Cur) |IR(Min) [IR(Max) [IR¢avg) |FTD |FTD  |FTD |FTD | FOV (Curm)|
1 s5 1 146 226 1125 387 679 852 618 20839 1.818  104.05 104,03 104.06 133.78 0.002 0001 0.003 0.002 < 1us
2 s5 1278 940 1 255 686 642 911 232 23254 1.818  98.97 98.94 98.97 127.24 0.002 0001 0.003 0002 < 1us
3 55 5832149 5726109 7902030420 106 040 1.818 1187.65 1187.30 1187.65 1526.96 0.002 0.002 0.003 0.002 < 1us
4 55 1214894 1 192 804 1 646 069 520 22090 1.818 247.40 247.33 247.41 316.08 0.002 0,002 0003 0.002 < 1us
5 55 155 163 152 342 157 521 628 2821 1.818 23.79 23.79 23.80 30.58 0.002 0.002 0,003 0.002 < 1us
E 6 55 18212176 17 881 043 2324535590 331133 1.818 397.36 397.24 397.36 510.89 0,002 0.001 0,003 0,002 < 1us
72 S5 14585983 14320782 19762679160 265201 1.818 2970.25 2969.39 2970.26 3818.88 0.002 0.002 0.003 0.002 < 1us
8 [553 5216 779 5121928 5 244 854 272 94 851 1.818 Multi-Stream Traffic Generator & Analyzer Results
9 55 1535 124 1507 212 771 692 544 27912 1.818
0 = | 3434715 | 3372265 | 674453 000 erasn tig || TROBPS) FLRCS), FTD(msec), FOV(msec) | Test Time | 00:01:55 | FTD Unit msec|s| FOVUnit msec[v| [ Activate al | |Dectivate Al
11 55 3176550 3118794 405 443 220 57 756 1.818 Stream Mo, 1 2 3 4 5 6 7 8 9 10 11
12 55 9085290 8920101 1159613 130 165189 1.818 Stream Sel... | = ] ] )
M 13 55 9844599 9665605 5841891 662 178994  1.818 Seconds 117 117 117 117 117 117 117 117 117 117 117
14 55 27539785 27039058 16342406346  S00726  1.818 TxFrames 2438342 2720661 12406605 2584 417 330075 38742374 31028451 11097542 3265635 7306595 6757407
15 55 3095 501 388 310 793 705 640 7191 1.818 RxFrames 2438 342 2720661 12 406 605 2564 417 330075 36742374 31028451 11097 542 3265635 7 306 595 6 757 407
16 55 1 090 764 1 D90 764 658 606 850 0 0.000 RxBytes 14730186181392978432 17 121 114 3566 495 460 341 297 550 5036508 620 42819262 11363883 16720051201 461 319000 878 462 910
. . FL Count 0 0 0 0 0 0 0 0 0 0 0
Horizontal View FLR 0.000 0.000 0,000 0,000 0,000 0.000 0.000 0.000 0.000 0.000 0.000
IR {Curr) 104,05 98,97 1187.65 247,40 23.79 397,36 2970,26 792,20 118,79 109,91 69,31
IR (Min) 104.03 98,94 1187.30 247,33 23.79 397,24 2069,39 791,97 118,76 109,88 £9.29
IR (Max) 104.06 98,97 118765 247,41 23.80 397,36 297026 792,20 118.79 109.91 £9.31
IR (Ava) 136.79 130,10 1561.28 325,23 31.27 522,37 3904.70 1041.42 156.16 144.49 91.11
FTD {(Curr) 0,002 0.002 0,002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0,002
FTD (Min) 0,001 0,001 0,002 0,002 0.002 0.001 0.002 0.002 0.001 0.001 0,001
FTD (Max) 0,003 0,003 0,003 0,003 0,003 0.003 0,003 0.003 0.003 0.003 0,003
FTD {Ava) 0,002 0,002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0,002
FDY {Curr) < lus < lus < lus < lus < 1lus < 1lus < 1lus < lus < lus < lus < lus
FDY (Min) 0,000 0,000 0,000 < 1us < 1us 0.000 0.000 0.000 0.000 0.000 0,000
FDY (Max) 0.001 0.001 < 1us < 1us < 1us 0.001 <1us < lus 0.001 0.001 0.001
FDVY (Avg) < 1us < 1us < 1us < 1us < 1us < 1us < 1us < lus < lus < lus < lus

Vertical View
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ExpertTCP™ (RFC-6349 Testing)

e

Network under Test
Multi-stream TCP Multi-stream TCP

— & —

PacketExpert™ 1G o = PacketExpert™ 1G
ExpertTCP™ Client ExpertTCP™ Server

—

oL

Communications



G- Packetexpert - Untitled

Interface (Local)
Interface (Remote)
Network Setup
TCP Setup
- Test Setup
(= Results
- Overall Status
Path MTU Results
Baseline RTT Results
Test Parameter Summary
Overall Results
RTT Results
Throughput Results
Statistics
' Final Results
(= Graph
Throughput
ThroughputVsRTT
ThroughputVsRetransmitted
Port Statistics (Local)
Port Statistics (Remote)
Reports

Ready

ExpertTGP™ Main Screen

Network Setup

X

Client

Network

(Local)

MAC Address
[Juser Defined

| 00-21-¢2-00-05-02 \

IP Address
IP Address| 192 .168 . 1 .111]
Subnet Mask | 255 . 255 .25 . 0 |

Default Gateway | 192.168 . 1 . 1 |

l Under Test l

Link Type

Server

® symmetrical () Asymmetrical

Upstream CIR ' 10 ‘ Mbps

Downstream CIR ]'7710

s

(Remote)

MAC Address

[[Juser Defined

| 00-21-c2-00-06-1e

IP Address

IP Address | 192.168 . 1 .2
Subnet Mask | 255 . 255 . 255 .

Default Gateway| 192,168 . 1 . 1

i)

1T}

—"
I{_] m | (2]
Test Setup AIX
Direction

Transfer Size | 100,000

Test Selection
Run Throughput Test
Run Path MTU Test
UpstreamMTU | 1500 | Bytes
Downstream MTU | 1500 | Bytes

[¥]Run Baseline RTT Test

Upstream RTT | 50.000

Downstream RTT | 50.000

(® Upstream T O Downstream ¢ (O Upstream and Downstream T¢
[veytes [v]

| msec

TCP Setup RIX

No of TCP Connection } vl

TCP Port Configuration (& Automatic (O Manual

| TCP Connection... = Client Port Server Port
1 5000 6000
2 5001 6001
E 5002 6002
4 5003 6003
|5 5004 6004
6 5005 6005
|7 5006 6006
|8 5007 6007
Remote
Remote Server IP Address | 192 168 = 1 . 232

Status ’ Connected

E3ES

oaGL

Communications
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Network Setup

All settings configured locally on the client side

Remote X
Remote Server IP Address [ 192 . 168 . 1 . 232 | | Disconnect |
Status | Connected &
Interface (Local) 5% Interface (Remote) X
N S ~
Port Selection EPort 2 (Local) E D Port Selection |Port 2 (Remote) El |:]
Details Settings Details Settings
Hardware MAC address Interface Type | Electrical |v| Hardware MAC address Interface Type |Electrical |
QO 2LCZI0-0AH l [ pisable Auto Negotiation DAZN PR ‘ [pisable Auto Negotiation
Status Link Speed | 1000Mbps | v| Status Link Speed | 1000Mbps ||
Interface Type | Electrical m Interface Type | Electrical

Auto-Negotiation P
Swwus | Lomoete |
Speed | 1000 Mbps
Duplex Mode | Fyil puplex
FowControl | |

oaGL

Communications

Auto-Negotiation :
Stotus Complete l
Speed | 1000 Mbps
1 Duplex Mode | Fyl| Duplex

[;1 Flow Control ‘

25



Overall Status

Status and Results

| Path NMTU results

Upstream | Downstresm |

Path MTU | 15C0 Bytes

Baseline RTT Results

Test Status | Done ] £
Current Direction | - |
CurrentTest| rggt Status Result
Path MTU (Upstream) v
Baseline RTT (Upstream) o | v
Throughput (Upstream) ) v
TCP Connection Status:
Connection No. Source Port Destination Port Status
0 5000 6000 Connection Closed

Trial Duration | 91
Average RTT | 50.018 msec
Minimum RTT | 50.015 msec

Maximum RTT | 50.040 msec

A

Baseline RTT Value Selected | 50.015 msec

oaGL

Communications

Test Parameter Summary

Upstream l Downstream |

Baseline RTl" 50.015

l msec

Calaulated BDP‘ 625,190

l KBytes

TCP Wlndowl 65535

l Bytes

Path MTU| 1500

l Bytes

MSS Used] 1448

‘ Bytes

No of TCP Connection ] 1

|

Transfer Size | 100.000

| MBytes

26



Statistics and Periodic Results

Statistics are updated every second and includes -
« TCP Transmitted Frames/Bytes
« TCP Retransmitted Frames/Bytes

» Retransmitted Bytes Percentage

Throughput and RTT values are calculated
every second and displayed. Minimum,

Maximum and Average Values are displayed

oL

Communications

1 Upstream | Downstream |

| TCP Connection! ||

| Statistics
‘ Time(secs)
Tx Frames
: Tx Bytes
| Retransmitted Frames
} Retransmitted Bytes
i Retransmitted Frames %

Values
78
285306
100000000
0
0
0.0000

Throughput Results

’, Upstream | Downstream |

ETCP Connection1 EI

Average Throughput ‘ 10.37

i Mbps

Minimum Throughput | 9,15

' Mbps

Maximum Throughput | 10.80

|
L

i Mbps

‘ Upstream ’ml

TP Comectont ||

Average RTTi 50.018 ’msec

Minimum RTT | 50.008 ' msec

Maximum RTT| 50.052 lymsec

27



Final Results

Ideal Throughput - the maximum possible TCP

throughput for the given CIR

| Upstream [Downstreamf
Ideal Transfer Time - the time taken to transfer the
test data size at the ideal throughput Trhroughput

Actual Throughput : 10.371 Mbps
TCP Transfer Time Ratio - Measure of how much
Actual transfer time is greater than the Ideal
transfer time

Ideal Throughput : 94. 143 Mbps

Transfer Time

Actual Transfer Time : 77. 136 seconds TCP Transfer Time Ratio

TCP Efficiency - measure of the number of SROE
Transmitted bytes compared to the retransmitted Ideal Transfer Time :8.498 seconds '
bytes

TCP Metrics

Buffer Delay - measure of how much the RTT
increases during the actual TCP Throughput test
compared to the Baseline RTT Buffer Delay : 0.006 %

TCP Effidency : 100.000 %

oL
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Wire-Speed Record/Playback

Network A Network D
192.168.1.xxx i Switch 192.168.30.xxx
e 10/1 Gbps g

Packet Capture backbone Packet Capture
Network B Tp— ' . NetworkE
4 ] «—__,’ 1
192.168.10.xxx  ~ s . b — 192.168.40.xxx
- PR [ Switch_ i .
I
Network ' ' Network F
etwork C ) ',\ A. — etwo )
192.168.20.xxx ! s - 192.168.50.xxx
4 ENE el >
i I | i
1 I

| PacketExpert 1-10
e00cccscce Tap
Filter

Aggregate

DAT, HDL,
PCAP, PCAPNG

USB 2.0

....... e

—PORT.1.=10 G .A.

PacketExpert"“ Hardware Unit

Following modules are supported in Record/Playback:
) « Record Only mode
Offline Packet Analyzer * Playback OnIy mode

= (GLl’s PacketScan™, Wireshark®)
©GL

Communications



DAT, HDL, l_JS_B 5:0
PCAP, PCAPNG — Stream 1&2

Offline Packet Analyzer
(GL's PacketScan™, Wireshark®)

|

|

|

I
L | I,

oaGL

Communications

Working Principle

Aggregation

INTERNAL

MEMORY

€ ———af - - -
Stream 1

< - - - <---
Stream 2

Filtering
L3/ L4/ Payl
Filters

L3/ L4/ Payl
Filters

~

,K)Ort q.(_

il
~

Network traffic

e On 10G Ports 1 &2

> 1G Electrical /Optical
Ports 1 & 2

30



Wirespeed Packet Filters and Triggers

Filter Config

Port Selection 10G:Port 1 vA| Operation OR .v.’ Action ACCEPT vA]
. [¥]€Enable
Network — 16Filters each of — _ Filter Mode
120 bytes length # Filter Name
yt g 1 Fiter1 ®RawMode (O Packet Mode Offset |0
2 Filter2
3 Filter3
4 Filter4 Bytes ®lpytes |8 |9 |10 (11 |12 |13 |14 |15
S  FilterS Byte 64-71
6 Filter6 Byte 72-79 Value |22 |22 |22 |22 |08 |00 |00 |0O
7  Filter7 Byte 80-87
8 Filters Byte 88-95 Mask |FF |FF |FF |FF |FF |FF |00 |00
9  Filter9 Byte 96-103
10 Filter10 Byte 104-111 | Apply
11 Filter11 Byte 112-119 V¥
12 Filter12 < >
13 Filter13
14 Filter14 Bytes Value Mask
IS Fiter1S 0-7 v B Tk < i < i < < < i~ FF FF FF FF FF FF FF FF
16 Fiter16 8-15 22'22°22°'22°08°00 00 00 FF FF FF FF FF FF 00 00
16-23 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00

« Filter packets and record only packets of interest

« Capture simultaneously on 2 ports with 120 bytes deep filter per port (for record application) and set filter on any one
of the ports or all ports

« Packet filtering can be based on all Layer 2 (Ethernet), Layer 3 (IP) Layer 4 (UDP/TCP) Headers
« Up to 16 filters can be defined per port. Each filter is up to 120 bytes wide

» Filter can be set to each bit in the packet (Raw mode) or each field (Packet Mode)

« Generates a trigger (1 Microsecond pulse) for each packet that passes the filter

» Filter on various header fields like Source/Destination MAC Address, VLAN Id, MPLS Label, Source/Destination Ipv4
Address, Source/Destination UDP ports

OGL 31
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Capture Traffic of Interest

~

Stream 1 () 1 Gbps

Stream 2 O 6 Gbps

1 Gbps
Stream 16 7 Gbps Stream 1
= —
Total Traffic < >
USB 2.0 —_—

DAT, HDL,
PCAP, PCAPNG

« The network traffic containing n streams of varying data rate is filtered at the PacketExpert™ hardware as per the filter
settings. The overall transmit rate is limited to the USB 2.0 transfer rate

« Transmit rate can go up to 350 Mbps depending on the host PC configuration

OGL 32
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PacketBroker™ in Network

10 GbE

Router

PacketExpert™10GX

PacketBroker™

Tap
Filtering w/ trigger
Aggregation
Packet Modifier

10G Port 3 & Port 4
Optical (Pass-through Ports)

1G Port 1/ Port2
Electrical (Output Ports)

Real Time Packet Analyzer
(GL’s PacketScan™, Wireshark®)

33



Packet Tap, Filter, Modification, and Output (1G and 10G)

F--'(--'

i i

Filtering

Filters

Filters

Tap

\4

A

Packet
Modifier

p—

Packet
Modifier

—

oL
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From

1G : Port2

~ Ethernet Packets

Filtered & Modified

_——— -

A
|

i

Packet
Modifier

Packet
Modifier

Filtering

Filters

Filters

Tap

Y

1G
Port 1]‘- - =1 h
|
A 2
1G From
10G : Port1
Port 2}- ===
A
From
10G : Port2 )
10G

~
Port 1 I(_a

10G

port 2 (<
4

> Filtered & Modified

Criginal
> Ethernet Packets



Filtering with TTL Generation and Aggregation

TTL
. <
Triggers

TTL1
TTL2 €
T3 —]
TTLS
TILS €
TIL6 <

I
TS
TTLY <

TTL10 €
TTL1L

User Defined
Filter to TTL
Mapping

- - = =

- — — -

TTL12 <

Packet

_[ Modifier }

| - Packet
Modifier

l Filters l
l Filters l

Filtering

Tap

~
Y
|

Y
p—

oL

Communications

1G

10G

——)————{Portl]‘-——-:
1G
e P

¥
o Filtered & Modified
-—= Packets
¥
From
10G : Port2

Port 1 I.(_a

106

Original
Ethernet Packets

port 2 [ <

];'::f;::::[

__.)_____[

jmmmmmmmmmm e - - - » - - Packet
| === m k- - = > - Modifier
|
Lo
o
Do > Pacl.«:'t
I : Modifier
Lo
I 1 :
|
: | : Filtering
|
. - I
.._:__.. Aggregation .-—-——:-——(——l Filters l’
|
! INTERNAL :
! MEMORY 1
' _ _d| (8s8ooRs RAM) """l'"<"'l - l

Tap

A
A 4
-

Y

[ i

AT/
Aggregate Traffic from
16 10G : Port! and 106G : Port 2

Portz}-———|

¥

From
10G : Port2

10G

~
Port 1 I(_a
Original

106G

PcrtZIf ;
-

>  Filtered & Modified
Packets

~ Ethernet Packets
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Filter Configuration Menu

Basic Mode Filtering

3 GL PacketExpert10GX - PacketBroker

File View System Windows Help

|:| = [ EE T X E-ﬁ-pplimﬁnn: Packethn

=] PacketBroker{Filter Mode

= Pass Through Ports
= 10G:Port 1
& Interface
Filter Setup
Packet Modifier Field Config
Port Statistics
= 10G:Port 2
& Interface
Filter Config
Filter Setup
Packet Modifier Field Config
Port Statistics
Packet Modifier Config
= Output Ports
= 1G:Port 1
@ Interface
Port Statistics
= 1G:Port 2
@ Interface
Port Statistics

Group Mode Filtering

GL PacketExpert - PacketBroker - Untitled

P Fle Wiew Windows Help

; Application: PacketBroker - i

IEl PacEetBruEeri Group Muﬂes I

[= Pass Through Ports
= 10G:Port 1
@ Interface
| Filter Config |
Group Config
Filter Setup
Packet Modifier Field Config
Port Statistics
= 10G:Port 2
@ Interface
| Filter Connig |
Garoup Config
Filter Setup
Pacdket Modifier Field Config
Part Statistics
Packet Modifier Config
= Cutput Ports
= 1G:Part 1
& Interface
Port Statistics
= 1G:Port 2
@ Interface
Part Statistics

[ Start




Filter Configuration

Packet Mode Filtering

Port Selection E_POF'Z 1 ‘El

- Packet Layers Header fields

("# Filter Name) | Clnor 7’ /'

1  Filter1 Filter Selection / Filkers 7

2 ::::e’g = § Layers Enable TCP Destination Port

e + W MAC
; EHE""; 5 W VLAN Layer TCP Destination Port
a’ 2 -
6  Filters + W MPLS Layer () Fixed (ORange
7 Filer? + W P —
{8 Fiters > + W UDP > | Voel= v|| 2123

9  Filter9 = W TCP B

10 F::Efm ¥ TCP Source Port

e ¥ TCP Destination Port

13 Filter13 = E Framesize

i + @ RAW Mode

}; ,’::gi; e Packet Layer Summary
16 Filter16 F - )/1
;F . p. L | RS
16 Filters | MAC 22-22-22-22-22-22 --> 33-33-33-33-33-33 /
| VLAN 12-22 —> 1-7
| < | MPLS 1 - 1048575
| IPv4 0(TOS) --> X —-> (==)192.168.1.28 --> (1=)192.168.1.44
| ' UDP 4000 - 5000 --> 5500 - 6000
| TP 2000 - 3200 --> (==)2123
| - - —

oaGL
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Filter Configuration

Raw Mode Filtering

Filter Config

Filer1
Fier2
Filer3
Filerd
FikerS
Fier6
Fier7
Fikers
Filter9
Filter10
Filter11
Filer12
Fiker13
Filter14
Filker15
Filer16

WONON B WN -

Bt e et et e s
N L WON-O

Port Selection Port 1 :I

7 # FiterNamdy |

16 Filters

s

=]

B

[CInor
Fiiter Selection uUttset [2
= @ Layers [1Enable RAW Mode {0-15999)
# ¥ MAC RAW Mode
% W VLAN Layer Offset | 0
% W MPLS Layer : :
@ ¥p BRL — Mask
# ¥ uop 2222222220000 FFFFFFFF FF FF 00 00 | |©
% ¥ TCP ®» | 815 333333080000 0000 FFFFFFFF 00 00 00 00
53 & Aracions 1623 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |
= -y 2431 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | | ' 170 Bytes
D 32-39 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00
= W RAW Mode 4047 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | Raw Data/Mask Bytes
¥ RAW Mode 4855 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 & |\
S6-63 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
6471 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00
7279 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00
80-87 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | [~
8-95 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |
9-103 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |
104111 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | | -
|112-19 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | )V

| Layer Summary

MAC 00-00-00-00-00-00 --> 00-00-00-00-00-00

VLAN (==)0 --> (==)X

MPLS (--»

1Pvé X(TOS) > X > (==)X.XXX -> (==)0.0.0.0
i (ot > (em¥0

(], w

oaGL
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Overview
How does GL simulate real-world IP Networks? What is GL’s IPNetSim™?

« Lab Testing Solution - application and automation * Real-world network conditions by imposing impairments
« Emulate Full Duplex 1 Gbps and 10 Gbps networks * Multiple streams independently configured
Stream 1 (100 Mbps) Throttling

Stream 2 (500 Mbps) Reordering

] St:ftla.ams(loooMbps) Duplication
1
1

Stream N (10Gbps) Delay, Error, Loss

Head Office Datacenter
| J] ‘5 Multi-stream WAN | Q
@2‘7 EMAIL MI—WL S | =
WEB BN R ~ fj
= HEH W
= TR " —. s
- ORI VIDEO Single WAN GL =
Link Emulation -

oL
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Application and Stream Overview

+ Test Enterprise and Individual-level applications
> Audio and video streaming (VolP, IMS, HDT, IPTV
> Storage services (Critical Data Access)
> Cloud and web services

) \
> FTP/HTTP % (&:ﬁl :

Head Office

Multi-stream

« Simulate backhaul network

WAN / IP Link Emulator

> Static and dynamic networks
> Satellite + other long delay networks

« Test Quality of Service (QoS) and Quality of Experience (QoE)

» Evaluate the stability of network devices (switches, VolP Phones,
VolP PBXs, Set-top boxes and VoD Servers

Stream Definition
(MAC, VLAN, MPLS, IP, UDP)

PacketExpert™ 10GX

Port 1 N Port 2
] 7 WAN Emulation ]
=] —
— . (
Ex: Dst MAC Addr Throttling
7 Stream 1 Reordering
A . .
o Duplication
Pl Ex: VLAN ID Delay Pz
Stream 2 Error
— 'NJ Loss
Ex: ANY
AN = = == = ——— Bypass Stream — - — — — — — ->|
Stream Definition “16”

oL
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Multi-stream

Datacenter
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Define Streams in Packet Mode and Raw Mode

Mode

Pl1->P2

(®) Packet Mode () Raw Mode

[vImac [v]vian

Layer (Chck to edit)

MAC
VLAN
MPLS

ubP

Source IP Address

(O Fixed

From

Destination IP Address
7N
() Fixed

IP Address

[(vImPLs

i R RTRH]

2}

Layer Summary
00-1F-DO-DC-20-A2
100 - 200

1234

20000 --> 30000

®Range OAny

ORrange O aAny

192 168 . 1 .101

[v]uoe

== RX-XAK-XX-XK-KX-XX

.168.1.201 - 192.168.1,210 --> 192,168.1.101

192.,168. 1 .201 (To | 192.168. 1 .210

Mode
(*)Raw Mode () Packet Mode Offset | O
[*) Bytes [0 |1 [2 [3 [+ |5 [6 |7

Evte 5-15 |:: Yalge |00 jO0 |00 |00 jQd (00 j0d |00

Bvte 16-23

Bvke 24-31 Mask (00 |00 |00 (00 |00 |00 |00 00

Bybe 32-39

Byte 40-47 Apply |

Byke 48-55 | W

(e w |[2]

Bytes Yalue Mask,

0-7 o0 00 00 00 00 00 00 00 00 00 00 OO0 a0 oo 0O od
o-15 o0 00 O 00 00 Qo 00 00 Q0 00 00 Qo 0o 00 Qo oo
16-23 o0 00 O 00 00 Qo 00 00 Q0 00 00 Qo 0o 00 Qo oo
24-31 o0 00 00 00 00 00 00 00 00 00 00 OO0 a0 oo 0O od
a32-39 o0 00 O 00 00 Qo 00 00 Q0 00 00 Qo 0o 00 Qo oo
40-47 o0 00 O 00 00 Qo 00 00 Q0 00 00 Qo 0o 00 Qo oo
45-55 o0 00 OO0 Q0 00 00 00 00 00 00 00 OO0 a0 oo 00 od
Se-63 o0 00 ad 00 00 ad 00 00 Q0 00 00 Qo oo 0o Qoo oo
B4-71 o0 00 O 00 00 Qo 00 00 Q0 00 00 Qo 0o 00 Qo oo
72-79 oo 00 Qo 00 00 Qo 00 00 Q0 00 00 QO 00 00 Qo 0o
a0-a57 o0 00 00 00 00 00 00 00 00 00 00 OO0 a0 oo 0O od
o5-95 o0 00 O 00 00 Qo 00 00 Q0 00 00 Qo 0o 00 Qo oo
05-103 o0 00 O 00 00 Qo 00 00 Q0 00 00 Qo 0o 00 Qo oo
104-111 00 OO0 00 00 00 00 00 a0 00 00 Q0 o0 0O 00 0d Qo
112-119 00 00 00 00 00 00 00 00 00 00 00 o oo 00 ad oo
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Impairments and Gonfigurations

_ Stream Definition WAMN Emulation Parameters | Scheduler Stream Definition  WAMN Emulation Parameters | Scheduler
WAN Stream Type (O Symmetrical (5) Asymmetrical WAN Stream Type O Symmetrical (&) Asymmetrical
Traffic Bandwidth 100.00 Mbps 800,00 Mbps Traffic Bandwidth 100.00 Mbps 800,00 Mbps
Latency Unfiorm, 0 - 8000 ms Random Exp. , 0 - 8000 ms Random Exp. , 0 - 8000 n
Packet Loss None Packet Loss None None
Packet Reordering None Packet Reordering Hone None
packet Duplication None Pack.et Dupln:atlmfn None None
Logic Error Insertion None Logic Error Insertion None None
P1->P2
Latency
O single Delay Min | 0 msec
P1->P2 P1->P; . e
2 (O Uniform Distribution Max | 8000 msec
Traffic Bandwidth affic Bandwi et
ralfic Banawick _ Traffic Bandwidth _ (® Random Exponential Distribution
100.000000 Mbps Vl §00.000000 Mbps v]
Stream Definition | WAN Emulation Parameters | §cheduler
WAl Stream Type (O Symmetrical (3 Asymmetrical
A
; 1. el = o
R AR \ - - Max Rale Parameters |p1-=p2 Pz ->P1
TrafFic Bandwidth 1000.00 Mbps 100,00 Mbps
Latency Single Delay, 100 ms Mone
&@9‘5 Packet Loss 10.000 % 20.000 %
v {{ Packet Reordering 1 out of 10 packets 1 out of 20 packets )|
o Packet Duplication MNone Mone
- - Max Rate - Laogic Error Insertion Mone Mane
Pl-=Pz PZ-»P1
Packet Reorderingl Single Packet ) Packet Reordering] Single Packet
» Time
Sﬁa % Rearder 1 packet out of | 10 packets Reorder 1 packet out of | 20 packets
o { ) i~y
- - - - b -~ e - - - Max Rate Delary Offset (Time) Delay Offset (Time)
— v Min | © ms Max| 10 ms Min | 0 ms Max 20 |ms
O GL
Communications >




MAPS™ CLI Client/Server Architecture

LAN Switches, Routers, Gateways,
MPLS networks

(pq“

System
LU nder Test

Ethernet/IP,
TCP, UDP

M A4 4 L1 € ———————— Feature/Functional Testing = = = = =
EJ m m E ‘ -------- Ethernet based SLA TeSting --------
'3 - 3 ’ 3 ’ . € Load Testing

* PacketExpert™ 10GX also supports Command line Interface (CLI) to access all the functionalities remotely such as Bert,
Loopback, RFC 2544, Record Playback, IPNetSim™  ExpertSAM™, PacketBroker™, and Multi Stream Traffic Generator
and Analyzer using Python, C# client APls and MAPS™ CLI Client/Server architecture

oL

Communications
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Thank you!

For more information contact us at info@al.com

(Please subscribe to our newsletter: https://www.gl.com/subscribe.php )



mailto:info@gl.com
https://www.gl.com/subscribe.php
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