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IPNetSim™

IPNetSim ™ s an optional application available within PacketExpert™ platforms (PXG100 and PXN100).

* |PNetSim™ operates in both multi-stream and single
stream mode.

* |[PNetSim™ acts as a bridge between two network
segments. As long as the hardware has power it
allows frames to flow freely.

* |[PNetSim™ allows users to define up to 16 different
streams of traffic. Each of these streams can have its
own independent set of impairments applied to them.
More to come on streams and exactly how GL defines
them.

* |PNetSim™ is hardware-based meaning all
impairments and timing controls happen at the
hardware level.
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10/100/1000 Mbps Electrical (1G Copper SFP)

(Or)
. < 2.5Gbps/ 10Gbps Electrical (2.5G/10G Copper SFP
——> {100/1000 Mbps Optical | t ps/ 10Gbp (Or)( / pper SFP) J
| 1Gbps/2.5Gbps/10Gbps Optical (2.5G/10G Optical SFP
{10/100/1000 Mbps Electrical | 1Gbps/2.5Gbps/10Gbps Optical (2.5G/10G Op )

GL qommunicqtions Inc.

Y
Port#1 and Port#2 Port#3 and Port#4
10/100/1000Mbps Electrical (Or)  10/100/1000Mbps Electrical (Or) 1Gbps Optical Ports
100/1000Mbps Optical Ports (Or)

Port#1 and Port#2
2.5Gbps/10Gbps Electrical/Optical Ports
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PacketExpert™ 10GX - Portable Unit

(PXN100, PXN101)

GL Communications Inc. PacketExpert 1-10G_
(D)o 0000000000000 000DOCDOGOOGOSS

PORT 1 PORT 2 PORT 3 PORT 4

10/100/1000 fvﬂ)pb PORT 1 —10 Gbps
g

RJ45/SFP RJ45/SFP SFP+ SFP+

Physical Specifications

» Length: 8.45in (214.63 mm)
* Width: 5.55 in (140.97 mm)
* Height: 1.60 in (40.64 mm)
* Weight: 1.713 Ibs

External Power Supply

+ +12 Volts (Medical Grade), 3 Amps (For portable units having serial number = 188400)

* +9 Volts, 2 Amps (For portable units having serial number < 188400)

BUS Interface

« USB 3.0
* Optional 4-Port SMA Jack Trigger Board(TTL Input/Output)

Protocols

* |EEE 802.3ae LAN PHY compliance
* RFC 2544 compliance
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MTOP™ Rack Units

Physical Specifications

Length: 16 in (406.4)
Width: 19 in (482.6)
Height: 1U / 2U

External Power Supply

ATX Power Supply

BUS Interface

1U mTOP™ (MTO001 + 3x PXN100)

»  Rackmount Enclosure can support up to 3 PXN100s
2U Rack Mount (with 6x PXN100)

»  Rackmount Enclosure can support up to 6 PXN100s
Optional 4 to 12 Port SMA Jack Trigger Board (TTL Input/Output)

SBC Specifications

Intel Core i3 or optional i7 NUC Equivalent,
Windows® 11 64-bit Pro Operating System
USB 3.0 and USB 2.0 Ports

USB Type C Ports, Ethernet 2.5GigE port
256 GB Hard drive, 8G Memory (Min)

Two HDMI ports




mTOP™ Probe with 10GX Hardware Unit + SBC

s Inc. PacketExpert 1-10G |
Y)svis 000000000000000000000

PORT 3 PORT 4

=

Y YN

el 0/100/1000 MbRS M_J,EQ&U.J.Q.. —EOR

mTOP™ Probe

Physical Specifications * Length: 10.4 in. (264.16 mm)

* Width: 8.4 in. (213.36 mm)

* Height: 3.0 in. (76.2 mm)

» Optional 4-Port SMA Jack Trigger Board (TTL Input/Output)
» External USB based Wi-Fi adaptor

External Power Supply + +12 Volts (Medical Grade), 3 Amps

SBC Specifications + Intel Core i3 or optional i7 NUC Equivalent,
* Windows® 11 64-bit Pro Operating System
+ USB 3.0 and USB 2.0 Ports

+ USB Type C Ports, Ethernet 2.5GIgE port
+ 256 GB Hard drive, 8G Memory (Min)

* Two HDMI ports
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IPNetSim™

Network Impairments: Bandwidth Control, Latency, Jitter, Packet Loss, Duplication,

Reordering, Error Insertion
Emulates Various Types of WAN Links (T1/E1/T3/E3/0OC3/0OC-2, DSL, Modem, etc)

Multi-Streams (up to 16 Streams on 1G Ports and 4 Streams on 10G Ports) of varying Data

Rates and Impairments

Stream Definition Feature to Classify Traffic Flow into Separate Streams
Raw and Packet Mode Stream Configurations

Tx/Rx Frame Statistics for each Stream and Total Statistics per Port
Command Line Interface for Automated Testing and Remote Accessibility

Automated and Manual Impairment (scheduler)



IPNetSim™ Connectivity

1/10 Gbps
~100/1000 Mbps (Optical)
(Optical) OR
10/100/1000 Mbps
10/100/1000 Mbps (Electrical)

(Electrical)

3 U |
L .__,_
10/100/1

000 Mbps
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Software Specification

Stream Definition WAN Emulation Parameters

« Hardware wire-speed filters (up to 16 links) « Bandwidth control — 1 Kbps up to 10 Gbps

» Packet Mode (field headers) « Latency/Delay
> Raw Mode (bit level) » 100 microseconds to 5000 milliseconds per stream (for 1 Gbps
streams)
* Parameters » 100 microseconds to 1250 milliseconds (for 10/2.5 Gbps streams)
. IP Source and Destination Address Range » single delay, uniform, random distributions

o - O)— 0
. UDP Source and Destination Port Range Packet Loss Rate - 0-50%

° 1 0 .
« VMAC Addresses Packet Reordering (Reorder between 0 and 50% of packets with a

delay range of up to 2 seconds)
« LANID

» Packet Duplication Rate - 0 - 50%
« MPLS Label

* Logic Error Insertion Rate - 10-1 to 10-9
« Maximum Frame Size Supported — 2048 bytes

OGL
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Stream Definition

Port1l Port 2
P
o = Throttling
. o -
4 Ex: Dst MAC Addr Stream 1 5 Reordering
o = Duplication
> \ W 4
E as Y UEJ Delay
= = Error
c v Ex: VLAN ID Stream 2 T,
— g 055
X = \ = 4
Q g L 3
=
£ = S S Bypass Stream — — — — — — — —
Q > Ex: ANY
&g |
£ i
Stream Definition ‘267 )

* |IP Source and Destination Address Range
« UDP Source and Destination Port Range
« MAC Addresses

« VLANID

« MPLS Label
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Stream 1 (100 Mbps)

Stream 2 (500 Mbps)
Stream 3 (1000 Mbps)
|

|
|
|
|
Stream N (5 Gbps)

Total Traffic

P
4 y
| —

Communications

Stream Definition...

.
0>:
_J

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

Ex:SrcIP —192.168.1.100
Dst IP—192.168.12.245

500 Mbps

>»  Stream 1

Stream 2

> Stream 16
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Stream Definition Configuration

Raw Mode

Stream Definition | WAN Emulation Parameters | Scheduler

P1-»P2

Filter Mode
{)PacketMode (%)Raw Mode  Offset | 26

Bytes “lBytes |0 |1 |2 |3 |4 |5 |6 |7
Byte 0-7

Byte 8-15 = yalue |DD |DD |DD |DD |Dl |Dz |DD |DD

Byte 16-23

Byte 24-31 Mask (FF [FF |FF |FF |FF |FF [FF |FF

Byte 32-39

Byte 48-55  |v|

[l [

Bytes Value Mask

0-7 00 00 0D 00 01 02 00 00 FF FF FF FF FF FF FF FF
8-15 00 00 00 00 00 00 00 00 00 00 00 00 00 OO0 00 00

16-23 00 00 00 0O 00 OO0 00 00 OO0 00 0O 00 00 0O OO 0o
24-31 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00
32-39 00 OO 00 QO 00 OO0 OO 00 OO0 OO0 Q0O OQ Q0 0O o0 Qo0
40-47 00 OO 00 0O 00 OO0 OO 00 OO OO0 QO OQ Q0 Q0O o0 Qo0
43-55 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00
a6-63 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00
64-71 00 OO 00 QO 00 OO0 OO 00 OO0 OO0 Q0O OQ Q0 0O o0 Qo0
F2-mM 00 00 00 00 00 00 00 00 OO0 00 0O 00 00 0O 00 0o
80-87 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00
83-95 Q0 00 Q0 OO0 OO0 00 00 00 00 00 Q0 00 00 00 00 o0
96-103 00 OO 00 QO 00 OO0 OO 00 OO0 OO0 Q0O OQ Q0 0O o0 Qo0
104-111 00 00 00 OO0 00 00 00 0O 00 00 00 0O 00 00 00 oo
112-119 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00 OO oo
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1 byte

Offset=0
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14 bytes < 20 bytes <— 8 bytes 2005 bytes
MAC Header IP Header ubP payload
header
20
| E ! 2047 bytes

E ! |
< 120 bytes — > ;
01|02 |03 lilis
EERODMIEEE mask :
! E
< 120 bytes >

Offset=20 | 01 [ 02 | 03 -

EE | 00| EE mask
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Ethernet Frame Structure

- Ethernet Frame Format

Predefined Values |~ IPG

AARP Header Payload
AppleTalk (2 ay‘“) jsscscsss

ARP E Preamble | Destination Source | Ether
wver Ethernet ’ [88’16) MAC Add MAC Addeess | Type mm (RC

( Audio Yideo Transport Protocel L [}
CFM Protocol / OAM Bytes 6 6 2 46-1500 4

CobraNet
obrahle Ethernet Frame (Packet)

DECnet
64-1518 Byt
EAF over LAM 518 Bytes

EtherCAT Frotocol MAC: Media Access Control
Em::net Cc::ﬁgilc:aﬁon Testing Protocol IPG: Inter-packet Gap
CRC: Cyclic Redundancy Check

Ethernet flow control
Ethernet Powerlink SWIICNES LINK Layer — pnysical aaaressing viAC,
FCoE Initialization Protocol

Fibre Channel over Ethernet
High-availability Seamless Redundancy

HomePlug 1.0 MME Start of

HomePlug AV MME MAC MAC 802.1Q tag
HyperSCst Layer Preamble frame

IETF TRILL Protocol delimiter

Pyv4
IPvE
( e 7 octets 1 octet 6 octets 6 octets | (4 octets)
IFX

Jumbo Frames Layer 2

... > | Ethernet +— 64-1518(1522) octets —

add | Update | frame

802.3 Ethernet packet and frame structure

Frame check
Interpacket

Payload sequence
gap

destination source | (optional) (32-bit CRC)
-bi

46(42)P1-1500 octets | 4 octets 12 octets

Layer 1
Ethernet +«— 72-1526(1530) octets —
packet

NIC - both a physical layer and data link layer device

Data Link

oGL

Communications

14



Ethernet Frame Structure

Open System Interconnection
Model

Type IPV4 (0800) Destination Address
Destination Address (contf) Source Address Layer 2 -
Protocol - UD Rt s S
S | P PO rt 5060 Version | IHL |Type of Sorvicd] Total Length
Identification Flags Fragment Offset
Time to Live I\L Protocol Header Checksum Layer 3 -
RT P pO rtS - eve n Source Address
\ Destination Address
RTC P pO rtS = Od d Source Port Destination Port Layer 4 -
Length Checksum
1024-65534 (M, PT Sequence Number ;: Layer 5 -
. Timestamp
RTP Versiom
Audio Data (6 to 1480 bytes) Data
Payload Typ y
Check ﬂ Layer 2 -

Data Link

Local Network Host Delivery

Ethernet

i Network
Routing to Destination
. Transport

Delivery and Sequenceing

Real Time Protocol

Session

Establish connection

Ethernet

SIP RTP / RTCP

oGL

Communications

UDPTL
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Stream Definition Configuration

Packet Mode

[ Stream Definition | WAMN Emulation Parameters | Scheduler |

P1->P2

Filter Mode
(%) Packet Mode () Raw Mode

[?]Mac  [w]vLan  [#]MPLs  [¢]IP [ JuDP

Layer (Click to edit) Layer Summary
MAC 00-00-00-00-01-01 -= 00-00-00-00-01-02, Len Type = XX-XX
VLAM VLANId =0 , VLAN Stack =1
MPLS MPLS Label =0 , MPLS Stack = 1
192,1568,1.11 - 192,168,116 —> 192,168.2,11 - 192,168.2.15

&Pva IPve

Source IP Address

() Fixed (®)Range () Any

Frum|192.168. 1 .11 |Tu |192.168. 1 .16

Destination IP Address
®Fixed (Range ) Any

1P Address |192.168. 2 .11 |

16



WAN Emulation

IPNetSim™ (Multi stream bi-directional links P1<->P2)

—> —>

Drop/Reorder Error

—>

—> —>»

—> Duplication/litter —> Insertion
—> —

Stream
- Definition

BW Control

Latency

o
o
—

i i » (LAN A -> LAN B) >
|

« « “« «—
Error |4—| Drop/Reorder |+ < ¢ : Stream
Insertion | 4 Duplication/litter | 4 BW Control 4+— Latency ‘—: Definition
«— <« “— “— -
< (LAN A <- LANB) + ! ! |

« Bandwidth control — 1 Kbps up to 10 Gbps
« Latency/Delay

 Packet Loss Rate - 0-50%

_ N * Packet Reordering Rate - 0-50% with Delay range of up to 2
> 100 microseconds to 5000 milliseconds per stream (for 1 seconds

Gbps streams)

» 100 microseconds to 1250 milliseconds (for 10/2.5 Gbps
streams)

» Packet Duplication Rate - 0 - 50%
» Logic Error insertion Rate - 101 to 109

> Single delay, Uniform, Random distributions *  Maximum Frame Size Supported — 2048 bytes

oaL

Communications



n Config

WAN Emulation Parameter Configurations

# | stream Name

Stream1
Stream2
Stream3
Stream4

a0 R e

Stieam Definition | WAN Emulation Parameters | 5cheduler |

WAN Stream Typef®) symmetrical] ) Asymmetrical

s |P1->p2

P2->P1
Traffic Bandwidth 10000.00 Mbps 10000.00 Mbps
Latency Uniform, 0.000 msec - 500,000 msec  Uniform, 0,000 msec - 500.000 msec
Packet Loss 10,000 % 10,000 %
Packet Reordering 1out of 1 packets 1out of 1 packets
Packet Duplication 20,000 % 20,000 %
P1-»P2
Logic Error Insertion
Rate
® Periodic (O Random
Packet Error Rate | 10 -3 M

Bytes Offset | 10 Beginning of frame

Bytes Offset | 20 End of frame

n Config

oGL

Communications

ﬂ% Stream Definition | WAN Emulation Parameters | Scheduler |
1 Streaml

2 Stream2

3 Stream3 WAN Stream Type (©) Symmetrical

4 Stream4

Parameters |P1>p2 P2->P1
Traffic Bandwidth 10000.00 Mbps 10000.00 Mbps
Latency Uniform, 0.000 msec - 500,000 msec Single Delay, 100.000 msec
Packet Loss 10,000 % 15.000 %
Packet Reordering 1out of 1 packets 1out of 5 packets
Packet Duplication 20.000 %% 30.000 %%
P1-=P2 p2-=P1
Logic Error Insertion Logic Error Insertion
Rate Rate
@ Periodic () Random ®Periodic () Random
Packet Error Rate |10+ -3 [v] Packet Error Rate |10~ -2 [v]

Bytes Offset | 10 Beginning of frame Bytes Offzet | 0 Beginning of frame

Bytes Offset | 20 End of frame Bytes Offset | 0 End of frame

Symmetrical option allows users to configure bidirectional streams with identical WAN impairments in both the directions

Asymmetrical option allows users to configure bidirectional streams with different WAN impairments in each direction

18



PacketLoss

 Packet loss is to simulate the devices e

causing the overload network or # | stream e ||| stream Definition | WAN Emulation Parameters | Scheduler
underperforming network conditions. 5 Sreams waN Sream Type O Symmetial - © Asymmetrica

Packet loss model includes Periodic and
Random Packet loss options

> In Periodic option, packet drops occur
at regular intervals, making the loss
predictable

» In Random option, packets being
dropped randomly without any specific
pattern

» Packet Loss Rate: Packets are
selected to drop at regular
Intervals/events based on the number of
received packets.

» Window Size: Flexible Packet dropping
configuration, customize Minimum
Frames, Maximum Frames, and Drop
After Packets to control intentional
packet drops.

oGL

Communications

4 Stream4

Parameters | Pl-=P2

Traffic Bandwidth 10000.00 Mbps
aten inale Dels 0,000 mse
Packet Loss

Packet Reordering None

Packet Duplication MNone
Logic Error Insertion Mone
P1-»P2

Packet Loss

Packet Drop Interval
(%) Perindic ()Random

(¥)Rate O window
Rate
WARNING:

Packet Loss Rate range is between 0.002% to
50%.For rates between 0.002% and 0.058%,
entered values must be in multiples of 0.002%.
Eq: 0.002%, 0.004%:, 0.006% and so on il
0.098%

Rate | 1.000 %
1 packet will be dropped for 100 packets

P2-»P1
Packet Loss

Packet Drop Interval
() Periodic (%) Random

Rate

WARMING:

Packet Loss Rate range is between 0.002% to
50%.For rates between 0.002% and 0.058%:,
entered values must be in multiples of 0.002%.
Eqg: 0.002%, 0.004%, 0.006% and so on til
0.093%

Rate | 1.000 Yo

19



» Packet reordering model includes Periodic

and Random Packet Reordering options

* In Periodic option, the packets are

reordered at constant specified rate

* While in Random option, packets are
randomized for reordering, but still maintain

the specified Reorder rate

oGL

Communications

Packet Reordering

Stream Definition | WAN Emulation Parameters | Scheduler

WAN Stream Type () Symmetrical (%) Asymmetrical

PL-=P2
Packet Reordering

F2->P1
Packet Reordering

{(*) Periodic () Random

Parameters |p1->p2 P2 ->P1

Traffic Bandwidth 10000, 00 Mbps 10000, 00 Mbps

Latency Uniform, 0,000 msec - 500,000 msec Single Delay, 100,000 msec
Packet Loss 5,000 %% 10.000 %%

1out of 5 packets

Packet Duplication 20,000 3% 30.000 5%

Logic Error Insertion 103 102

{(*) Periodic () Random

Reorder 1 packet outof | 1 packets Rearder 1 packet out of | 5
Delay Offset Delay Offset
{E}Tlme {:} Frames l.',:':'*:]"I'lmne {:}' Frames
Min | 0 ms Max| 0 ms Min | 0 ms

Max| 0

packets

ms

20



Packet Duplication

EEEI——<—S—S—S—S—S—S—S—S—S—S—S—S—S—S———
 Packet Duplication model also includes Periodic SSSMSSHN [ 5uo0n Boteiion] AW Ercioion Poranter [schmdue

2 Stream
. . . 3 Sh'::m3 WAN Stream Type (O Symmetrical  (2) Asymmetrical
and Random Packet Duplication options 4 Sweams
Parameters |p1->p2 P2->Pi
Traffic Bandwidth 10000.00 Mbps 10000.00 Mbps

Latency Mone Mone

* In Periodic Duplication option, the packets are P

duplicated at specified rate periodically

* In Random Duplication option, the selected

Duplication Duplication
packet is duplicated (based on the rate) randomly
WARNING: WARNING:
Packet Duplication Rate range is Packet Duplication Rate range is
1 NI 1 1 between 0.002% to 50%.For rate between 0.002% to 50%.For rate
b Ut m al ntal n I ng th e d U p I |Cat| 0 n rate bgt'x'zgﬂ D.DDZ'&‘: and D.EIQBD‘;‘nr,aen:ered b;ﬁ:gg D.DDZ'}‘: and D.Bgsoé‘nr,aeniered
values must be in multiples of 0,002%. values must be in multiples of 0.002%.
Eg: 0.002%, 0.004%, 0.006% and so Eg: 0.002%, 0.004%, 0.006% and so
on till 0.098%: on till 0.098%:
(® periodic () Random (O perindic (%) Random
Rate| 1,000 % Rate| 1,000 %

oGL
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Error Insertion

Stieam Definition | WAN Emulation Parameters | Scheduler

WAN Stream Type () Symmetrical (%) Asymmetrical

Parameters |p1-»P2 P2 ->P1
Traffic Bandwidth 10000,00 Mbps 10000.00 Mbps
Latency Unifarm, 0,000 msec - 500,000 msec Single Delay, 100.000 msec
Packet Loss 5.000 %% 10,000 %%
Packet Reordering 1 out of 1 packets 1 out of 5 packets
Packet Duplication 20.000 %% 30,000 %%
Logic Error Insertion
P1-»P2 P2-»P1
Logic Error Insertion Logic Error Insertion
Rate Rate
{#) Periodic () Random {*) Periodic () Random
Packet Error Rate | 104 -3 [v] Packet Error Rate | 104 -5 [v]
Bytes Offset | 3 Beginning of frame Bytes Offset | 15 Beginning of frame
Bytes Offset | 10 End of frame Bytes Offset | 20 End of frame

0 byte

«<——— Error Window (1214 bytes) —— —

Ex: 10*-2
k— 100bytes——| ( ) 200 bytes
N I T T T P
&G0 7 A L N A A A A
s L A L A T N P P A A A A
vy -

100 1313
Start Byte Offset End Byte Offset

Total Frame length 1514 bytes

(without FCS)

1514 bytes

22



« Scheduler feature to automate

stream impairment.

- Scheduler reads Packet Loss(%),
Latency(msec), and
Bandwidth(Mbps) impairment
values from a compatible csv file
(generated from MTGA
application) for both the link
directions (P1—P2) and (P2—P1),
which can be used to impair the
selected stream. The applied
impairment for each stream can
be viewed graphically as well.

oGL
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' GL. PackotExpert10GX1G - IPNetSim

Impairment Scheduler

pro— ‘
=8X
File ¥iew System BUSGUEN Help
D = 00 BB @ ¥ application: | PNetSm {3
= IPNetSim Stream Conflg |
= Port 1
@ Interface # | Stream Name || | stream Definition | WAN Emulation Parameters | Schedul
Statistics 1 Streami [ — — —- =
= Port 2 2 Stream2
e
@ Interface 3 Stream3 [Menable Mode Direction
isti 4 Stream4 5 - St g =
Str;’;:hcshts. S ireans File | C:\Program Files\GL Communications I"C\PM“G‘E-[Z] (ORepeat () EOF OP1-»p2  OP2->P1  (®Bidirectional
N 6  Streamé
Stream Statistics 7  Stream?
Graph 8  Streams I P1->P2 Y I P2->P1
9 Stream9 Impalrments | Bandwidth(Mbps) | Latency(ms) | Packetloss(%) Impairments | Bandwidth(Mbps) | Latency(ms) | Packetloss(%) |
10 Stream10 Previous 100.0 1 0.087 Previous 989.0 1 10.0
11 Stream1l Current S0.0 1 0.087 Current 989.0 1 95.0
12 Streami2 MNext 100.0 1 0.087 Next 89.0 1 87.0
13 Streami3
14 Streaml4 5 |
15 Streamis Bandwidth | Latency | PacketLoss
16 Stresm16 @ [“]Real-Time Display ~ Graph Duration |10 sec L:] [L_clear | [Deselectalitegends| [THide Legend | [ Save ] oo-o-io o0
02/26/2019-11:26:46 Graph Start - (02/26/2019-11:26:46) Graph End - (02/26/2019-11:26:55) 02/26/2019-11:26:56
P1-2P2 |p2->p1 |
— 90,000
=
&
= 60,000 -
-
=
S 30,000
@
0,000 &
11:26:46 11:26:48 11:26:50 11:26:52 11:26:55
Time(s)
C TR vi

Ready

The Bandwidth (Mbps) graph plotted against Time (Sec) for the selected stream as per
the values defined in the csv file.
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Stream and Port Statistics

Stream Statistics (16 streams on 1G ports)

Stream Stafistics

14 Streami4
15 Stream1S
16 Streaml6

‘|i_| I 2]

# |StreamMame  Statistic |valueP1-P2  |PercentPi-»P2  |valuePz-5P1  |PercentPz->pi |
1 Streaml Tx Bytes 913 733 822 MNA 986 732 846 MNA
2 Stream2 10 Sec Average Throughput 108.935 Na 117.616 NA
3 Stream3 1 Min Average Throughput 0.000 MNA 0.000 MNA
4 Stream4 10 Min Average Throughput 0.000 A 0.000 MNA
S StreamS
6  Streamt Rx Frames 651 674 NA 5430 036 NA
7 Stream? Tx Frames 603 523 MNA 651 739 MNA
§ Stream8
9 Stream? Dropped Packets {Bandwidth C... 97 474 14,957 4 877 352 89.822
10 Streami10 Mo OF Packets With Errors 602 0.092 65 0,001
11 Stream1l Dropped Packets (Packet Loss) 5542 0.850 11 084 0.204
12 Streami2 Duplicated Packets 54 865 8.419 108 623 2.000
13 Streaml3 Reordered Packets 603 523 92,611 108622 2,000

Stream Statistics (4 streams on 10G ports)

Stream Stafistics

| # |tinkName || | Statistic |ValueP1->P2  |PercentPi->p2  |ValueP2-P1  |PercentP2-»P1 |
|1 Streaml Tx Bytes 86 833 789 480 NA 77 444882692 NA
2  Stream2 10 Sec Average Throughput 9999.971 NA 8916.056 NA
3 Stream3 1 Min Average Throughput 9999,378 NA 8916.063 NA
|4 Streamd 10 Min Average Throughput 0.000 NA 0.000 NA
Rx Frames 42 395938 NA 42 366 224 NA
Tx Frames 42 397628 NA 37813319 NA
Dropped Packets (Bandwidth C... 0 0.000 0 0.000
No Of Packets With Errors 42 358 0.100 3781 0.009
Dropped Packets (Packet Loss) 2028 703 4,785 6 355 530 15.001
Duplicated Packets 3854756 9.092 1800836 4.251
Reordered Packets 0 0.000 0 0.000

oGL

Communications

Port Statistics

Port Selection |Port 2 M [ Reset ]

Description | ™ |Rx |
Total Frames 244 980 425 544 950 425
Valid Frames 544 980 425 644 980 425
Bad Frames i} a
Mumber Of Bytes 978923 722606 978 923 722 606
Link Utilisation (%) 0.000 0,000
Data Rate{Mbps) 0.000 0.000
Frame Rate{Frames sec) i} a
Mon Test Frames 1] 123
Broadcast Frames 62 62
Multicast Frames 044980 363 ol
Control Frames ] i}
WLAM Frames a a
Pause Frames a a
Wrong Opcode Frames 0 1]
Out of Bound Frames i} a
Length Type Cut of Range Frames i} 1]
&4 Byte Length Frames 61 61
65-127 Byte Length Frames 107913 107 913
128-255 Byte Length Frames i} 1]
255-511 Byte Length Frames 0 1]
512-1023 Byte Length Frames a 1]
1024-1518 Byte Length Frames 644872451 644 872 451
Oversized Frames ] i}
Undersized Frames - a
FCS Error Frames = a
1Level Stacked VLAM Frames - a
2 Level Stacked VLAN Frames - 1]
3 Level Stacked VLAN Frames - i}
1Level Stacked MPLS Frames - i}
2 Level Stacked MPLS Frames - a
3 Level Stacked MPLS Frames - i}
IP Checksum Errors - a
IPv4 Packets - 544 980 302
IPvG Packets = a
IP in IP Packets - a
UDP in IP Packets = a
TCP in IP Packets - 644 980 302
ICMP in IP Packets = 1]
IGMP in IP Packets - a
IGRP in IF Packets = a
Other Protocel in IP Padkets - i}
LUDP Checksum Errors - i}
UDP Packets = a
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Satellite Network Link Emulation

~"  satellite

WAN Emulator

[Ty - sess
3 L.{E_,] - 's'e'e's seeN

Ethernet network Ethernet network

Satellite Hub Satellite Terminal

WAN Link Emulation
< >

Bandwidth throttling, latency, packet loss, jitter,
packet duplication, bit error insertion
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