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PacketForge™

Templates
(Video, Audio, TCP, UDP, Data)

» PacketForge™ is a high-performance IP traffic generator
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thousands to millions of concurrent TCP/UDP flows for B
testing routers, firewalls, switches, data centers, 5G ' e Devies {
et e Under Test 7z
networks, and cloud infrastructures O R e R Bl E P 4
(s R ) >

PacketForge™

\ (2 x 16/10G/40G/100G) /Z

PacketForge™
Web Browser

User #N

oaGL

Communications



2GL

Communications

Key Features

High-Performance Appliance — Generates realistic IP traffic at 1G, 10G, 40G, and 100G line rates using SmartNIC acceleration
Laptop-Based Deployment — Supports deployment on laptop-based systems for portable and field testing

Scalable Traffic Generation — Simulates thousands to millions of unique TCP/UDP flows for large-scale testing
PCAP and Custom Streams — Create traffic from PCAP templates or design your own streams with full control
Flexible Traffic Control — Adjust packet size, transmission rate, inter-frame gap (IFG), and burst patterns

Protocol and Application Support — Covers Ethernet, IPv4, TCP, UDP, RTP, VolP, HTTP, DNS, video, 5G, and more
Traffic Shaping and Scheduling — Model real-world conditions with ramp-up/ramp-down, bursts, or sustained loads
Real-Time Monitoring — Track packet loss, latency, and throughput with interactive dashboards

Detailed Reporting — Export results in CSV for documentation and compliance

Automation and Integration — REST API support for CI/CD pipelines and automated test environments
Multi-Chassis Management — Centrally manage distributed setups with port reservations and resource sharing
Web-Based Interface — Simple, browser-based GUI accessible from desktops and tablets—no installation required

Secure Multi-User Access — Role-based permissions for labs, enterprises, and shared environments
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PacketForge™ Basic Architecture

Templates
(Video, Audio, TCP, UDP, Data)

Replicates TCP/UDP Streams
(Multiple Streams in Thousands

q and Millions )

PacketForge™

Customizes Traffic

Outputs High Rate Generated
Web Interface Traffic

~—

Modifies Addresses J
)

PacketForge™ uses a PCAP file as a template to analyze packet characteristics and traffic patterns. It then recreates realistic network
traffic that closely resembles production environments

The application scales captured traffic into thousands to millions of TCP, UDP, or mixed traffic flows. Users can customize packet size,
transmission rate, IFG, IP addresses, and port numbers to create repeatable test scenarios

It also supports TCP retransmission handling and window management to accurately emulate application behavior. This enables realistic
testing under network congestion, packet loss, and varying load conditions

The SmartNIC acceleration enables traffic generation at speeds up to 100G line rate. Real-time statistics provide visibility into
throughput, latency, packet loss, and session performance



+ PacketForge™ uses a centralized control and distributed

execution architecture

+ PacketForge™ Web Server acts as the central
management and orchestration component of the system

» PacketForge™ Agents provide high-performance
Ethernet traffic generation, reception, and analysis

capabilities at remote locations
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« Add Agent 1
- Add Agent 2

PacketForge™ Distributed Traffic Testing Architecture

Management Traffic

Test Traffic

4
Under
Test/

> PacketForge™ Web Server <
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PacketForge™ Hardware Solution

» The platform is available in multiple hardware form factors:

» Rack-Mount Appliances — Ideal for data centers and T ‘ , e SR REA R
|ab0rat0ry testing i | . . EFPFFFREEFTSENEN

> Portable Lunchbox Systems — Designed for field
validation and on-site testing
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PacketForge™ Software Solution

* PacketForge™ can also be deployed on a standard notebook PC equipped with supported NICs.

* In this configuration, one network interface is used as the Management NIC for Web Server access, REST APl communication,
and system administration, while a second network interface is used as the Test NIC for traffic generation and reception.

PC #1 Agent #1 PC #2 Agent #2
192.168.80.XX 192.168.80.XX
(Management IP) (Management IP)

Management TestNIC i " TestNIC Management
NIC Under NIC
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PacketForge™ Software and Hardware Solution w/ GNSS Timing Module

PacketForge™ PacketForge™
Software Solution Software Solution

PacketForge™ - Rack Unit /

Network )
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Agent in PacketForge™

+ In PacketForge™, an Agent is a software instance that performs the actual traffic generation and traffic reception operations on one or

multiple network ports or test interfaces
« Each Agent is capable of transmitting, receiving, and analyzing Ethernet/IP traffic streams over a single or multiple ports

» Agents are controlled from the centralized PacketForge™ GUI through REST APIs and can be configured with individual traffic profiles, IP

addresses, protocols, packet sizes, rates, and traffic behaviors to emulate multiple users, applications, or network devices

* Following are the Key Functions of an Agent

» Generates and receives Ethernet/IP traffic over a single or multiple ports
Simulates multiple network users or endpoints

Executes configured traffic profiles (TCP/UDP/RTP, etc.)

Collects statistics such as throughput, latency, packet loss, and errors
Operates independently on assigned ports/interfaces

YV V YV VYV VY

Enables scalable multi-port and multi-user testing

—
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Agent in PacketForge™ (Contd.)

In PacketForge™, Agent is a Windows based software and is

manually invoked by the user

Agent uses one IP Address (selected by the user) among the
available IP Addresses for communication with the centralized
PacketForge™ GUI using REST APIs

PacketForge™ Agent acts as a REST Server for

communication between the central GUI and the Agent

REST APIs are used by the GUI for issuing configuration

commands and fetching results and statistics

At the lower level, PacketForge™ Agent controls the test ports
using WinPcap APls to do the actual Traffic Generation and

Reception

PacketForge™ Controlled GUI

nVindows PC

.

REST SERVER

PacketForge™
Agent Software

|

Low Level Device
Control

|

J

WinPcap APIs

J

__NIC_ |
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What is a Port?

A Port is a physical Ethernet Interface located in the same PC as the PacketForge™ Agent running in that PC. A PC can have

multiple Ports:

If there are multiple NIC cards within the PC on which Agent is running, then each NIC card is a Port
The PacketForge™ software controls all the available ports within the PC

When user adds an Agent in the GUI, all the available ports within the PC on which the Agent is running is displayed to the user,

and user can select any of the Ports to include in a test
For the Hardware based solution, the ports will be the physical ports of the hardware
A Port can support multiple physical speeds like 1 Gbps or 100 Mbps

If multiple speeds are supported, user can select the speed at which the port operates while defining the test

11
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What is a Test?

A test is a binding between two ports (the ports could be located within the same agent or belong to different agents)

created by the user

User creates a test by selecting two ports among all the available ports and defines which port should act as the

Client and which port acts as the Server
Users must create a test before they can run any tests. Multiple profiles can be run within a single test

For Example: User defines a test and names it as Test1. He adds Agent1/Port0 and Agent2/Port0 as the two ports
within the test and configures Agent1/Port0 as the Client and Agent2/Port0 as the server. All the traffic for this test

flows between these two ports

12
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What is a Profile?

A profile is a specific type of application traffic flow between the ports within a test

User defines a profile by selecting the profile type and a template file. Profile type can be either UDP

(stateless traffic flow) or TCP (stateful flow)

Correspondingly, the profile types support UDP or TCP specific templates. For Example, for TCP

profile, user can select E-mail template or HTTP template or FTP template

This is because, E-mail, Http and FTP are all application protocols that run over TCP. Similarly, for

UDP profile type, user can select BERT test and custom UDP traffic generation

Note: User can include any number of Profiles within a test and run them all in parallel

13



The Source and Destination IP Addresses are defined by user within the Port Configuration within a test (IP Addresses for the Client Port

Source IP Address

Source TCP Port (for TCP profile) or Source UDP Port (for UDP profile)

Destination IP Address

Destination TCP Port (for TCP profile) or Destination UDP Port (for UDP profile)

What is a Session?

A session is a pairing of two endpoints within a profile. The endpoints are defined by these parameters:

and IP Addresses for the Server Port). Depending on the number of IP Addresses/Ports configured for the test, the number of sessions will

be available per profile. User can select anywhere from 1 to the maximum number of sessions per profile

—
« 3
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For Example, suppose user creates a test between Agent1/Port0 and Agent2/Port0
User configures Agent1/Port0 as Client and Agent2/Port0 as Server
User adds 6 IP Addresses to the Client port:

>

YV V V VY V

192.168.200.111
192.168.200.112
192.168.200.113
192.168.200.114
192.168.200.115
192.168.200.116

14
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What is a Session? (Contd.)

User adds 1 IP Address to the Server Port:
> 192.168.100.111

Now user creates a TCP Profile and selects the "IMAP_50KB_1MB" template and selects the TCP ports as "As Per File". For the IMAP_50KB_1MB
template, the predefined ports (in the template file) are like this:

» Source TCP Port = 59424 (temporary client-side port)
» Destination TCP Port = 143 (well known Server-side port for IMAP Email Service)
User selects the number of sessions = 1 and the created session parameters are like below:
> Session 1:
o Source IP Address = 192.168.200.111 (first IP address is selected)
o Source TCP Port = 59424
o Destination IP Address = 192.168.100.111 (single IP configured for server)
o Destination TCP Port = 143
Similarly, if user configures two sessions for the profile, then the session endpoints are:
> Session1:
o Source IP Address = 192.168.200.111 (first IP address is selected)
o Source TCP Port = 59424
o Destination IP Address = 192.168.100.111 (single IP configured for server)
o Destination TCP Port = 143
+ Session 2:
o Source IP Address = 192.168.200.112 (second IP address is selected)
o Source TCP Port = 59424
o Destination IP Address = 192.168.100.111 (single IP configured for server)
o Destination TCP Port = 143

15



What is a Session? (Contd.)

«  Similarly, if user configures 6 sessions for the profile, then the session
endpoints are:

« Session 1:

>
>
>

>

Source IP Address = 192.168.200.111 (first IP address is selected)
Source TCP Port = 59424

Destination IP Address = 192.168.100.111 (single IP configured for
server)

Destination TCP Port = 143

e Session 2:

>
>
>

>

Source IP Address = 192.168.200.112 (second IP address is selected)
Source TCP Port = 59424

Destination IP Address = 192.168.100.111 (single IP configured for
server)

Destination TCP Port = 143

e Session 3:

>
>
>

>

e
i Y
.
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Source IP Address = 192.168.200.113 (third IP address is selected)
Source TCP Port = 59424

Destination IP Address = 192.168.100.111 (single IP configured for
server)

Destination TCP Port = 143

+ Session 4:

>
>
>

>

Source IP Address = 192.168.200.114 (fourth IP address is selected)
Source TCP Port = 59424

Destination IP Address = 192.168.100.111 (single IP configured for
server)

Destination TCP Port = 143

+ Session 5:

>
>
>

>

Source IP Address = 192.168.200.115 (fifth IP address is selected)
Source TCP Port = 59424

Destination IP Address = 192.168.100.111 (single IP configured for
server)

Destination TCP Port = 143

+ Session 6:

>
>
>

Source IP Address = 192.168.200.116 (sixth IP address is selected)
Source TCP Port = 59424

Destination IP Address = 192.168.100.111 (single IP configured for
server)

Destination TCP Port = 143

16
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Need for Rest Server

The PacketForge™ REST Server enables external applications, scripts, or web-based clients to communicate

with and control the PacketForge™ application through REST-based APl commands

When the REST Server is started, PacketForge™ listens on the configured IP Address and Port number for

incoming control requests

This allows users to remotely:

» Configure traffic streams
» Start or stop traffic generation
» Monitor traffic statistics

» Automate test execution workflows

Integrate PacketForge ™ with external automation or management systems

17
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Rest APIs

Rest API

« AREST APl is a software interface that allows an external application or script to control PacketForge™ using standard

HTTP-based commands

* In PacketForge™, the REST API enables users to start, stop, configure, and monitor tests remotely or through automated test

scripts, without manually operating the GUI

Example — Multi-Port Testing

« Atest can be configured with Port #1 as the client and Port #2 as the server for a TCP throughput test, while Ports #3 and #4
run a UDP throughput or BERT test in parallel. This allows users to validate multiple network paths, interfaces, or DUT ports

during the same test session

Example — Multi-User Testing

« Multiple users can simultaneously access the same PacketForge™ system and independently reserve separate ports for

different test scenarios

» For example, User #1 can reserve Port #1 and Port #2 to perform TCP throughput testing, while User #2 can simultaneously

reserve Port #3 and Port #4 to perform UDP throughput or BERT testing without interfering with each other’s test sessions

18



GNSS Timing Module Use & Features

* The GNSS Timing Module provides an accurate timing source for primarily measuring One-Way Delay

GNSS Timing Module

GL Communications Inc

GNSS Synchronization
Host Computer USB/NMEA IR IETCRE TR - cover Timing

. . . GNSS P P o
Monitoring & Control amera @ @ @ Holdover Timing

1 PPS Output 10 MHz Output

oGL

Communications
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GNSS Timing Module Use & Features (Gontd.)

* Connect the GNSS antenna to the GNSS Antenna connector on the back panel

GL Communications Inc. GNSS Timing Module

* Connect the USB 3.0 interface to the host computer's COM port for

communication and power
Front Panel Power PWR  USB  Lock Holdover Alam

* |f required, connect an external portable power source to the Power connector
for extended outdoor or Holdover operation

* Place the GNSS antenna in an open-sky environment to allow satellite

acquisition Power: Power LED USB:

USB C Blue USB C Type
* Verify that the Power indicator is illuminated. The blue PWR indicator will be
illuminated when power is applied to the unit

* The red Alarm indicator will illuminate if there is an Antenna or Oscillator error

* Wait for the Lock indicator to illuminate, confirming GNSS synchronization and
timing lock. The green Lock indicator will be illuminated when the unit is in 4,  CL Communications Inc.
Coarse Lock or Fine Lock status _ )‘

Back Panel *’p" PPS Qut PPS1/0 10 MHz 10 MHz

 Allow the unit to remain in Fine Lock condition for at least 10 minutes to P ® & ® @
establish Holdover capability

* Verify that the Holdover indicator is illuminated as Green before moving the unit
indoors 1 PPS, 10 MHZ outputs are

MCX connectors
SMA Connector

O GL 20
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GNSS Timing Module Use & Features (Gontd.)

GL Communications Inc. GNSS Timing Module

Front Panel
Power PWR USB Lock Holdover Alarm

il P S ¥
{ )

GL Communications Inc.

Back Panel

21



GNSS Timing Module Use & Features (Gontd.)

PPS Holdover Performance

0 1 - —— 10 min Fine Lock
— _ —— 60 min Fine Lock
=250 - ¢
=500 -
=750 -

—1000 -

—1250 A

PPS Error (usec)

—1500 4

—1750 A

—2000 A

I I I I
0 500 1000 1500 2000 2500
Time (Minutes)
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GNSS Timing Module Use & Features (Contd.)

Transport from Outside to Inside w/ Power ON, Lithium-ION Battery

« Connect a portable Lithium-lon battery pack or external power source to maintain uninterrupted power during transport

(also to provide power for the OCXO — Oven Controlled Crystal Oscillator)
« Take the GNSS Timing Module, GNSS Antenna and Power to an outdoor open-sky environment
« Connect the GNSS antenna and allow the unit to achieve GNSS lock
« Wait until the Holdover indicator is illuminated, confirming holdover readiness

« Ensure that the unit remains continuously powered while moving the device from the outdoor location to the indoor test

environment

* Do not disconnect power sources during transport, as loss of power may interrupt synchronization and require GNSS

reacquisition

« Once indoors, the module can continue providing accurate timing information during the available holdover period, placing

near a window is desirable

—
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One-Way Delay — Working Principle

* PacketForge™ uses the PC time to do One-Way Delay

measurements

* It sends out special One-Way Delay Measurement packets within
the traffic stream with the timestamp inserted within the payload.
This embedded timestamp is the time when the packet was sent

out — Transmit Timestamp (T,)

* The timestamp is 8 bytes out of which the first 4 bytes represents
the Second and the next 4 bytes represents the microseconds

since the previous second

* On the receiving side, it records the time when it receives this
special One-Way delay measurement packet. This is the Receive

Timestamp (T,)

* After extracting the Transmit Timestamp from the packet payload, it
calculates One-Way Delay by subtracting Transmit Timestamp

from the Receive Timestamp (T, — T,)

oaL
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PC #2
PacketForge™
PacketScan Web™

PC #1
PacketForge™
PacketScan Web™

IP Analytics™ IP Analytics™

<438 bytes

Header T,

T, > T,
4——Payload —Pp

One-Way Delay Packet

One-Way Delay=T,—- T,
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One-Way Delay — Working Principle (Contd.)

* Since the PC timestamps are not synchronized to the GNSS

satellite, a way to synchronize the two PC's timestamps to a

global reference is required
. . . . . . GNSS
* This is where the GNSS timing modules come into picture Satelut\

* PacketForge™ continuously monitors the 1 PPS signal and GNSS Timing Module #1 GNSS Timing Module #2

the corresponding NMEA data from the GNSS timing

modules connected to the PC

USB/NMEA/PPS
* It parses the NMEA data and obtains the “Time Of Day”

(UTC time) PC#1
PacketForge™
Transmitting End

* PacketForge™ corrects the PC timestamp based on the = | ===
Test Packet with

“Time Of Day” got from the NMEA data \Transmit Timestary
* Since PacketForge™ on both PCs do this procedure, the PC Network

UnderTest

— PC #2
= | PacketForge™
Receiving End

W

s -

im h PacketForge™ are now synchroniz n
time used by bot acketro ge '™ are how synchro ed and OWD = Receive Timestamp - Transmit Timestamp

the One-Way delay measurements will be valid

OGL
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One-Way Delay Packet Format

UDP

—14 bytes—p¢— 20 bytes 8 bytes 12 bytes—bli— 8 bytes —»¢ 4 bytes -»{¢-4 bytes -,
S 17 ol UDF(’OZgg;iing Time.:;amp UnEz:lt‘:e?r‘lN > Slj:}rl:'iebneie
TCP
¢—14 bytes—»¢—— 20 bytes ——ple—20 bytes——¢— 8 bytes —»¢ 4 bytes ¢4 bytes—»
SRS L Uz Time-I::amp Un:g:tfe(r):v ° Sﬁﬂrl:iet;‘ecre

The transport header in the OWD packet format can be either UDP or TCP, depending on how the PacketForge™ traffic profile is
configured

UDP Mode
» The transport header is UDP (8 bytes). The 12-byte UDP Padding (0x00) field is added to accommodate the OWD-specific field

» Commonly used for precise latency and one-way delay measurements because UDP is connectionless and introduces minimal
protocol overhead

TCP Mode

» The transport header becomes TCP (typically 20 bytes minimum) instead of UDP

» Used when OWD measurements are required over TCP-based application traffic or when validating TCP network behavior
The Sequence Number (4 bytes) increments by 1 for every transmitted OWD packet
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PacketForge™ Agents

* Add and manage PacketForge™ Agents through the centralized web-based interface for distributed traffic testing
* View detailed Agent information including IP Address, communication status, software version, system information, and license details
* Monitor port-level information such as port availability, MAC/IP address, link status, supported link speed, and active test association

* Reserve and assign ports to specific users and tests for controlled traffic generation and test execution

+ PacketForge @ Agents B Admin ¥

Agents  Tests

Agents + Add Agent

IP Address System Information License Details Software Version
1 Agentl 192.168.12.180 ® 12th Gen Intel(R) Core(TM) i19-12900K PKS178: PacketForge 26.5.22.0 [ ] A
Port Information n n

Availability User Test MAC Address Link Status Supported Link Mode Status

1 Portd Microsoft Wi-Fi Direct Virtual Adapter #2 - F6-C8-8A-B7-24-97 (feb0:eb93:bf63:b657:6¢E7) [ ] 1 Mbps @
2 Port Microsoft Wi-Fi Direct Virtual Adapter _ FA-C8-8A-B7-24-98 (fe80:2272:2373:1d73:9891) ®  1Mbps °
3 Port2 Intel(R) PRO/1000 PT Dual Port Server Connection #2 _ 1C-FD-08-77-80-68 (192.168.12.180) ® 16 °
4 Port3 Bluetooth Device (Personal Area Network) ~ FA-C8-8A-B7-24-9B (fe80:99cd:3b6:f1d4:c0c7) ®  3Mbps °
S Port4 Intel(R) PRO/1000 PT Dual Port Server Connection #4 - 1C-FD-08-77-80-6A (192.168.12.184) ® 1G °
6 Port5 Realtek Gaming 2.5GbE Family Controller - 74-56-3C-68-4F-7D (192.168.12.100) ® G °
7 Porté Intel(R) Wi-Fi 6E AX210 160MHz - FA-C8-8A-B7-24-97 (fe80:4006:2b50:540c:53¢ca) ®  1Mbps °

oGL
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Test Configurations

* Create and manage multiple traffic test scenarios within PacketForge ™
* Configure endpoints, participating ports, traffic direction, and link speed for each test setup
* Add and configure TCP, UDP, Mixed, BERT, and Throughput test profiles for realistic traffic generation and performance validation

* Edit, save, load, start, and monitor configured tests through the centralized web-based interface

Add Test Configuration X

Test Name Test1 Unpaired
End point 1 Name Client A End point 2 Name Server v
Port MAC Address Link Status Add/Remove
Port0 CA-6E-08-01-AC-AC L ] e
Port1 C8-6E-08-01-AC-AD [ ] (-]
Port2 (C8-6E-08-01-AC-AC o [+
Port3 10-FF-EQ-7D-6E-84 o (+]
Create Test
oaGL
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Port Configurations

* Configure the selected Agent ports that participate in the test
* View and assign key port details such as Source MAC Address, Destination MAC Address, and Source IPv4 Address
* Set the Link Speed, traffic Direction, and endpoint role such as Client or Server

* Map each port with its corresponding Peer Port for bidirectional traffic flow between endpoints

+ PacketForge @ Agents B Admin ¥

Agents  Tests

Test Name ] L Configuration |~ Statistics [4l Graph

1 Testl On Port Configuration Profile Configuration Summary

Port Configuration

Source MAC Address Destination MAC Address  Source IPv4 Address Link Speed Direction End Point Selection Peer Port

Agent1/Portd 1C-FD-08-77-80-6A 1C-FD-08-75-De-CE 192.168.12.100 1G w v Client w Agent2/Port3 w =

Agent2/Port3 1C-FD-08-75-D6-CE 1C-FD-08-77-80-6A 192.168.12.200 1G w v Server w Agent1/Portd 4

= COPYRIGHT © 2026 GL COMMUNICATIONS INC - ALL RIGHTS RESERVED -
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* Provides a flexible framework for
configuring and managing traffic
generation profiles within the selected
PacketForge™ test

* Supports Standard Profiles for
configuring TCP, UDP, Mixed, and
BERT traffic using predefined
templates or custom traffic
configurations for realistic traffic
simulation

* Supports Throughput Test profiles for
configuring TCP and UDP throughput
validation with customizable packet
sizes, rates, retransmission settings,
and trial configurations

* Enables users to create realistic
application traffic scenarios, validate
protocol behavior, and measure
network throughput and performance
across the configured endpoints

oGL
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Profile Configurations

+ PacketForge

©

Agents

Tests

Testl

£ Configuration [~ Statistics

Profile Configuration

+ Add TCP Profile [
#

= Profile Name

Profile 1

'a

+ Add UDP Profile &

= Profile Name

Profile 2

'a

+ Add Mixed Profile 3

Profile Name

Profile 3

2

+ Add BERT Profile 3

i Profile Name

'a

Profile 4

d Graph

Port Configuration Profile Configuration

DU ETL L i B Throughput Test

@ Agents

Summary

Agentl1/Port0-Agent1/Port1 ¥

Template File Packet Size Stop Condition Threshold Layer4 (TCP) Max Available Sessions Session Count
Src: As Per File
Raw Data [ As PerFile Continuous % Disabled % IFG (1 useq) o R 1 1
Dst: As Per File
Template File Packet Size Stop Condition Threshold Rate Layer4 (UDP) Max Available Sessions Session Count
Src: Fixed (1000
Custom Frame @ Fixed (1514) §  Continuous ¢ Disabled % Rate(100%) @ 1 e (1000 g 1

Dst: Fixed (2000)

Template File Packet Size Stop Condition Threshold Layerd (Mixed) Max Available Sessions Session Count
Src: As Per Fil
YouTube @ AsPerFile £t Continuous £ Disabled £2 As Per File ¥ e As rer I,e 1
Dst: As Per File
Template File Packet Size Stop Condition Threshold Rate Layer4 (BERT) Max Available Sessions Session Count
Src: Fixed (1000
PRBSG & Fixed (1514) §  Continuous & Disabled % Rate (100%) dp oo Fred (1000) 4 1

Dst: Fixed (2000)

B Admin ¥

]

= COPYRIGHT © 2026 GL COMMUNICATIONS INC - ALL RIGHTS RESERVED -

30



* The Summary section provides an
overall view of the configured test
setup before traffic execution. It
displays the configured port
mappings, endpoint details, traffic
profiles, and associated test
parameters, allowing users to verify
the complete test configuration and
ensure that all settings are correctly

configured prior to starting the test

oGL

Communications

Summary

t PacketForge

Agents  Tests

Q Testl ~

L Configuration | Statistics [l Graph

Summary

MAC Address Type Fixed

MAC Address CA-6E-08-01-AC-AC
IPv4 Address Type Fixed

IPv4 Address 192.168.1.1
Gateway 192.168.1.1

Profiles Configured
TCP Profiles 1 configured

Packet Size

Template File

IMAP_50KB_1MB As Per File

UDP Profiles 1 configured

Packet Size

Template File

Custom Frame Fixed (1514)

Mixed Profiles 1 configured

Packet Size

Template File

YouTube As Per File

BERT Profiles 1 configured

Packet Size

Template File

PRESG Fixed (1514)

@ Agents B Admin ¥

Test1l +

Port Configuration Profile Configuration

Agent1/Port0-Agent1/Port1 v

Source Host Address Destination Host Address

Fixed
C8-6E-08-01-AC-AD
Fixed

192.168.1.2
192.168.1.1

Threshold

Stop Condition Bandwidth Control Layer4 (TCP) Session Count

As Per File Src: As Per F|.Ie 1
Dst: As Per File

Continuous Disabled

Stop Condition Threshold Bandwidth Control Layer4 (UDP) Session Count

Rate (100 %) Src: Fixed (1000) 1
Dst: Fixed (2000)

Continuous Disabled

Threshold Bandwidth Control Session Count

Stop Condition Layer4 (Mixed)

As Per File Src: As Per F|.Ie 1
Dst: As Per File

Continuous Disabled

Stop Condition Threshold Bandwidth Control Layer4 (BERT) Session Count

Rate (100 %) Src: Fixed (1000) 1
Dst: Fixed (2000)

Continuous Disabled
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* Provides detailed visibility into the
execution and performance of TCP and
UDP throughput tests

* Displays real-time trial information
including packet size, attempted rate,
achieved rate, Tx/Rx packets,
retransmission percentage, and trial
progress for each traffic direction

* Summarizes final throughput results with
Pass/Fail status along with achieved
Layer 1 (L1) and Layer 2 (L2) throughput
measurements

* Helps users evaluate bandwidth
performance, packet handling efficiency,
retransmission behavior, and overall
network throughput under different traffic
conditions.

oGL

Communications

Throughput Statistics

+ PacketForge

Agents

Tests

Testl |~

£ Configuration # Statistics [l Graph

Throughput  Aggregate

RESULTS ( Done )
TCP — CURRENT TRIAL

Attempted Retransmission

Profile Session Advanced

TCP — PREVIOUS TRIAL

Packet Size Attempted Achieved Trial

@ Agents B Admin ¥

Duration: 00:01:16

Retransmission

Direction Packet Size (bytes) Rate (%) Trial Progress  Tx Packets Rx Packets Direction (bytes) Rate (%) Rate (%) Prograss Tx Packets Rx Packets (%) Status
— 1200 100.00% 171 1,026,858 1,026,111 0.073 — 1200 100.00% 61.29% 11 1,026,858 1,026,111 0.073 Pass
— 1200 100.00% 11 1,027,929 1,027,341 0.141 — 1200 100.00% 57.56% 11 1.027,929 1,027.341 0141 Pass
TCP RESULTS LiUnit  Mbps L2Unit | Mbps v

Packet Size
o) Attempted | Achieved L1 | Achieved L2 Attempted | Achieved L1 | Achieved L2
Rate (%) Rate Rate Rate (%) Rate Rate

546.75 536.03 47717 467.81
1000 Pass [0 100.00% 5467%- 67,003 | 53.60% - 67,003 Pass [0 100.00%  47.72%.58476 46.78% . 58476
pps : pps pps
612.86 602.81 575.55 566.12
1200 Pass [ 100.00% 61.20% . 62792 60.28% - 62,792 Pass [ 100.00% 57.56%-58,970 56.61% . 58970
PPs PPs pPs PPs
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* Provides a consolidated real-time view of
overall traffic performance across all
configured ports, profiles, and sessions

* Displays transmission and reception
statistics such as Tx/Rx Packets, Tx/Rx
Bytes, throughput rates, test duration,
latency, and jitter measurements

* Enables users to monitor bandwidth
utilization, traffic flow behavior, packet
delivery performance, and overall network
performance during active traffic testing

* Supports configurable views, selectable
units, port-based filtering, and
customizable columns for simplified traffic
analysis and performance monitoring

oGL

Communications

Aggregate Statistics

+ PacketForge

Agents  Tests

©

Testl

¢ Configuration £ Statistics [} Graph

Aggregate

Aggregate Statistics 3 Rate Mbps v

Portld Tx Packets Rx Packets Tx Bytes

Profile

Latency usec v QIR

Rx Bytes

Session

@ Agents

Advanced

Duration Tx Curr Rate Rx Curr Rate Curr Latency Avg Latency

Al/Port1 4565487 4,273,850 6,867,137,935 6432,861,793 00:02:15

A2/Portd 4,303,751

Throughput

Throughput Graph Real Time Duration Minute w2

o
I TRate I R>Rate

Unit Gbps »  Port Agentl/Portl

045

P, VS ——— ———————-—

0.35
0.30
0.25
0.20
0.15

Throughput

0.10
0.05
0
B A R - - - -

» ¥ ] 5 B w [~ R e
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Time

Q' o' o' o B M S LI S N D I S S |
F FFFEEFEEFEFEFFEFEEFEFF

4,570,857 6,477,685426 6,675276,667 00:02:16

403.698 400,668 143.250 89.659
398.720 395402 940.125 535.918
Throughput +
Throughput Graph Real Time Duration Minute v

Unit Gbps v

Port Agent2/Port0

]
I 7:Rate [ RxRate

B Admin ¥

Test1 «

Agentl1/Port1-Agent2/Port0 v
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* Provides detailed visibility into
traffic performance for each
configured traffic profile during
active test execution

* Displays profile-level statistics
such as Profile Name,
Template, Profile Type, traffic
direction, Tx/Rx packets,
throughput rates, and latency
measurements

* Enables users to compare the
behavior and performance of
different TCP, UDP, Mixed, and
BERT traffic profiles within the
same test

* Helps identify profile-specific
performance issues, bandwidth
utilization, packet handling
behavior, and overall traffic
performance across the
configured endpoints

oGL

Communications

+ PacketForge

Agents  Tests

© | Testt A

Profile Statistics &

Profile Profile
Name

1 Profile 1
2 Profile 2
3 Profile 3
4 Profile 4

Profile Statistics

& Configuration | Statistics [l Graph

Aggregate  Profile

Rate Mbps v Latency

Profile Tx

Template Direction
Type Packets

Al/Portl — A2/Port0 249,356
A2/PortD — A1/Port1 254,840

Raw Data TCP 4

Custom UDP A1/Port1 — A2/Portd 2,826,036
Frame A2/PortD — A1/Port1 2,654,279
A1/Port1 — A2/Port0 725
UDP
A2/Port0 — A1/Port1 1,000
20Minutes
A1/Port1 — A2/Port0 10,908
TCP 5

A2/Port0 — A1/Port1 22,736
A1/Portl — A2/Port0 2,625,983
AZ/Port0 — A1/Port1 2,654,226

PRESB BERT [4

@ Agents

B Admin ¥

usec ¥

Rx
Packets

253,290
250,102
0

0

1,000
727
22,721
10,912
5,267,407
5,668,600

Session  Advanced

lll Vertical

Tx Bytes Rx Bytes

358,990,842 359,001,930
361,155,548 360,053,654

4,267.314,360 0
4,007,961,290 0
231,725 1,169,200
1,169,200 234,309
862,212 32,148,509
32,161,355 862,452

4,267,234,330  7.953,784,570
4,007,881,260 8,559,586,000

17.540
17.565
205.798
193.935
0.000
0.000
0.050
0.103
205.846
193.935

Agentl1/Port1-Agent2/Port0 v

17.511
17.483
0.000
0.000
0.000
0.021
0.006
0.028
383.781
411.614

5.000
601.000

0.000

0.000
191.000
564.000
113.750
492.250
185.000
570.000

102.5389
695.875
0.000
0.000
99.000
731.321
105.083
559.311
94.000
741.161
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* Provides detailed protocol-level
performance analysis for TCP and BERT
traffic profiles during active test execution

* Displays advanced TCP metrics such as
retransmissions, duplicate ACKs, out-of-
order packets, control packets, and data
packets for analyzing TCP reliability and
network behavior

* Displays BERT-specific metrics such as
BERT Status, Bit Error Rate (BER), Bit
Error Count, and Sync Loss Count for
validating link quality and transmission
accuracy

* Helps users identify protocol-specific
performance issues, packet handling
behavior, congestion conditions, and link
stability during traffic testing

oGL

Communications

Advanced Statistics

+ PacketForge @Agents B Admin ¥
Agents | Tests
& Configuration |« Statistics [l Graph
Aggregate  Profile Session Advanced

TcP  Profile 1 — Agentl/Portl — Agent2/Port0 (Raw Data) Port1 Retrans: 0.000%  Port( Retrans: 0.000%

& TCP PROFILE STATISTICS

Metric Agent1/Portl Agent2/Port0
Control Packets 20,625 28.678
Data Packets 440,144 441,439
Retransmitted Packets 0 0
Retransmission % 0.000% 0.000%
Duplicate ACKs 0 0
Out-of-Order Packets 0 0

w TP Profile 3 — Agentl/Port1 — Agent2/Port0 (20Minutes) Port1 Retrans: 0.121%  Port Retrans: 0.005%

UDP BERT  Profile 4 — Agentl/Portl — Agent2/Port0 (PRBS6)

& BERT PROFILE STATISTICS

BERT Status SYNC(HISTORY) SYNC(HISTORY)

BERT Status: SYNC{HISTORY)

Total Bits Received 113,917,578,328 122,546,784,472

Bit Error Count 1 1
Bit Error Rate 8.778E-12 8.160E-12
Sync Loss Count 4,647,953 5,215,152
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* Provides real-time graphical
visualization of transmit and
receive throughput performance
during active traffic testing

* Displays TxRate and RxRate
trends over time, enabling users
to monitor bandwidth utilization,
traffic stability, and throughput
behavior across the selected
ports

* Supports configurable graph
duration, selectable throughput
units (Kbps, Mbps, Gbps), and
port-based filtering for flexible
traffic analysis

* Helps users identify traffic
fluctuations, congestion, packet
drops, throughput degradation,
and overall network
performance during long-
duration or high-load traffic
testing.

oGL

Communications

Throughput Graph

+ PacketForge

©
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Agents

Tests

Testl

& Configuration | Statistics

Throughput Graph B Real Time Duration Minute

0.45
0.40 e~

il Graph

W

Unit Gbps v

Throughput

aAgents B Admin ¥

e -

Latency

Port Agentl/Portl v o 3

I ":Rate [ R<Rate

0.35
0.30
025
0.20
0.15
0.10
0.05

Throughput

e
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* Provides real-time graphical

Latency Graph

visualization of latency ¥ Packsiforos 82
measurements during active Agents | Tess
traffic testing © Testt A Test] v .
o Displays Iatency variation over & Configuration | Statistics |al Graph
time for the selected port, ey
helplng users monitor delay Latency Graph @ Real Time Duration Minute v Unit msec ¥  Port Agentl/Port1 ™ o 4
behavior and traffic response .
consistency during test o
execution Do
* Supports configurable graph 30"
duration, selectable latency units o
(usec, msec), and port-based o
filtering for flexible latency " v e e e e e e e e I e e e . .
an aIyS|S :55\\} @:} i\_Qc}' @s\?-‘ -\\6“\'\ Q‘_:& \\ﬁ&" @Q\?-‘ @_;\r- Q_C\\.‘" 56\\&* G,ﬂcx\‘ tt{“-" Q_Co.-- ;géx\‘? édcs\ :h.':‘-' ;A“-\'\T: @.\\E-‘ ;_)_dc} é_:} Q\ﬁc @s\?-‘ 5?5“\'\ Q‘_:c* Qé&"
* Helps users identify latency
spikes, delay variations, network
instability, and overall traffic
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@ Autosave (@ off) 3~

Session Statistics Report

IPTG_1_SessionStats_2026-05-08_12-25-03 ~

File Home Insert DOraw  Page Layout Formulas Data  Review View  Automate Help  Acrobat |+ Comments |

Al v i Jx  Session Stats ~

A B [ C . D [ . [ . H . [ J . K L M N | o} | P | Q R [ 5 | T [ u [ \ L =

1 [Session Si_lats

2 —

3 |TestName ServerAddre: Template Portld Streamld StreamTyp Sessionld Connectio SrclPAddr DestlPAdc SrcPort DstPort TxFrames RxFrames TxBytes  RxBytes  AvgTxRate AvgRxRate AvgTxRate AvgRxRate MinTxRate MinRxRate M

4 |Testl 192.168.12.1 EMAIL_100KB_2M Devl/Port 1 TCP 1 1192.168.12192.168.12 59550 25 64671 4442 97451002 314620 0.002 <0.001 2,131 0.007 0.024 =0.001

5 |Testl 192.168.12.1 EMAIL_100KB_2M Devl/Port. 1 TCP 1 1 192.168.12192.168.12 25 59550 4442 64671 314620 97451002 <0.001 0.002 0.007 2,129 <0.001  <0.001

& |Testl 192.166.12.1 EMAIL_100KB_2M Devl/Port 1TCP 1 2 192.168.12192.166.1z 59555 110 287 64774 21914 97457956 <0.001 0.002 <0.001 2132 <0.001  <0.001

7 |Testl 192.1686.12.1 EMAIL_100KB_2M Devl/Port. 1TCP 1 2 192.168.12192.168.12 110 59555 64774 287 97457956 21914 0.002 <0.001 2,129 <0.001  <0.001  <0.001 <

8 |Testl 192.166.12.1 EMAIL_100KB_2M Devl/Port 1 TCP 1 3 192.168.12192.166.1z 59564 143 289 64744 23058 97459216 <0.001 0.002 <0.001 2,132 <0.001 <0001 «

9 |Testl 192.168.12.1 EMAIL_100KB_2M Devl/Port. 1 TCP 1 3 192.168.12192.168.12 143 59564 63010 289 97861940 23058 0.002 <0.001 2.138 <0.001  <0.001  <0.001 <

10 | Testl 192.168.12.1 FTP_1MB_Downlc Devl/Port 2 TCP 2 1192.168.12192.168.12 52981 21 1327 1736 106053 153694 <0.001  <0.001 0.002 0.003 <0.001  <0.001

11 |Testl 192.168.12.1 FTP_1MB_Downlc Devl/Port. 2 TCP 2 1 192.168.12192.168.12 21 52981 1736 1327 1536894 106053 <0.001  <0.001 0.003 0.002 <0.001  <0.001

12 |Testl 192.166.12.1 FTP_1MB_Downlc Devl/Port 2 TCP 2 2 192.168.12192.166.1z 59344 58924 603 86951 43662 1.31E+08 <0.001 0.003 <0.001 2.862 <0.001  <0.001

13 |Testl 192.166.12.1 FTP_1MB_Downlc Devl/Port. 2 TCP 2 2 192.168.12192.168.12 20 52995 86951 603 1.31E+08 43662 0.003 <0.001 2,858 <0.001  <0.001  <0.001

14 | Testl 192.168.12.1 HTTP_50KB Devl/Port: 3 TCP 3 1192.168.12192.168.12 56841 80 1414 9770 141224 12816784 <0.001  <0.001 0.003 0.281 <0.001  <0.001

15 | Testl 192.168.12.1 HTTP_50KB Devl/Port. 3 TCP 3 1 192.168.12192.168.12 &0 56841 9770 1414 12816784 141224 <0.001  <0.001 0.28 0.003 <0.001  <0.001

16 |

7 v
< > IPTG_1_SessionStats_2026-05-08_ + ey »

| Ready % Accessibility: Unavailable B O - — ¢+ 100
Az
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