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Atrinet in a Nutshell

? 50+ Customers and Partners

‘0\ 50+ out-o-the-box Vendors & Technology Packs

! 100% successful Project Delivery

@ FOCUS Telecom Operations and Network Automation Solutions

22 Product Lines TONAS™, iNMS, VAS
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TONAS™

Introducing Modular Cloud-native OSS Suite
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TONAS™ Cloud-native OSS Solution Concepts

* Modular solution: A flexible solution that allows customers to start with one module and grow easily.

* Low-code approach: Simplified customization, reduced development costs and shortened time-to-
market.

* Cloud-native: A design approach that leverages cloud computing technology and architecture to
enable scalability, fault tolerance, and rapid deployment and maintenance.

+ Compliance to Industry Standards: The solution adheres to industry standards set by TM Forum,
3GPP, ETSI, and IETF ensuring compliance and interoperability with other vendor platforms.

* Broad OSS and Network Automation Functionality: The solution can be employed with a
diverse set of OSS and network automation capabilities, or with a specific OSS module, as per the
customer's requirements.

"
e TM Forum Open APIs: Standardized network-as-a-service (NaaS) application programming interfaces (APIs)
that enable integration with third-party systems and services K )

* Flexible business model A straightforward and easy-to-understand pricing and licensing model that allows
customers to easily access and use the solution.

TONAS™

* Flexible Data Access Options: Supports Python/GO SDK, NATS.io, File access (CSV, XML) and more.

* Open-source libraries: Software components and tools that are developed by a community of developers and
made freely available to the public

* Multitenancy: A solution that can support multiple tenants or customers within a single instance of the platform
or module, providing isolated and secure environments for each tenant.

* Deployment on private or public clouds: A deployment model that allows the solution to run on either a
private or public cloud infrastructure.

« Artificial intelligence and machine learning algorithms: Advanced technologies that enable the solution

to learn from data, recognize patterns, and make intelligent decisions to help operators solve problems more
efficiently and effectively.
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TONAS™ Telecom Solutions and Products

Inventory Management

e

Lightweight Active Network Inventory - LwNI

Real-time Reconciliation - DIA

Federated Auto-Discovery - DIA

Network Configuration Management - NCM
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Assurance Fulfillment
E BN

N e

AI/ML Analytics - NI&A AlOps Service Fulfillment - USAF
J N
N e

Performance Monitoring - NI&A FM Service Activation & Configuration - USAF

/) N
N e

Fault Management - NI&A FM Service Inventory - USAF
/) N

N N

Acronyms for TONAS™ Products:

* DIA - Inventory Data Integrity Assurance » NI&A - Network Insights & Assurance

+ LwNI - Lightweight Active Network Inventory * AlOps - Al-driven Operations
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TONAS ™ Supported Technologies and Integrations

Typical LoBs & Network Targets

Mobile - subscriber activation 3G/4G/5G Core; Voice, Voice
mail, RAN configuration

Wireline - simple fixed PON, DSL; complex fixed
Ethernet/MEF; MPLS VPNs, OTN, SDH/SONET; Controllers,
EMS/NMSs

NFV, SDN, IoT - Network Virtualization and SDN e.g., Cloud
Operating Systems, VNFs, CNFs, Controllers, VNFMs, etc

Converged - VolIP, IMS, Pay TV, games, storage i.e., network-
independent services across domains e.g., Multi-Play: single
service across multiple LOBs

Cable - cable broadband, TV and VolP e.g., IT-oriented
servers, CPE, DHCP / DOCSIS and Packet Cable devices, CAS
(TV), softswitch (VolP), provisioning gateway (IMS)
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Northbound APIs

« REST

« TMF640

« TMF641

e TMF633

e TMF639

« TMF638

« TMF628

e TMF642

« Kafka/NATS.io
* Python/Go SDK
« CSV/XML

e SNMP
 Syslog
 Grafana

Southbound APIs

REST / TMF

SOAP / XML

CLI over SSH/Telnet
NetConf/YANG
SNMP

S/IFTP

DB connectivity
(sql...)
Corba/3GPP/MTOSI
Java RMI

TCP Socket

TL1

TMF 640 / TMF 664
Kafka/NATS.io

ETSI SOL003



TONAS™ Modular Cloud-native Solution Architecture

» Shared Infra

+ Cloud-native

* Low Code

» Customizable

+ CIl/ICD

* Model-driven

* NaaS Open APIs
* Python/Go SDK
» High Availability
* Pre-integrated

+ Closed-loop
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Multivendor
Libraries

* More than 50+ Vendors supported

» 1000+ NE types & dozens of EMS/NMS supported

» Weeks to onboard a completely new device/NMS
model
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TONAS™

Lightweight Active Network Inventory - LWNI & DIA
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TONAS™ Lightweight Active Network Inventory

Lightweight Network Inventory (LwNI)

TONAS™ Lightweight Network Inventory (LwNI) is an active network inventory that is constantly
updated in real-time by TONAS™ DIA. As part of the TONAS™ Platform, it smoothly integrates
with TONAS™ DIA, NI&A, USAF and NCM solution modules.

* Improved accuracy and completeness: With real-time reconciliation and automated discovery, the
solution provides a more accurate and complete view of the network inventory, enabling a comprehensive
and up-to-date view of the network inventory, making it the ideal baseline for assurance use cases.

e Multi-Vendor Support: The solution supports a wide range of network vendors and technologies, allowing
for comprehensive inventory coverage across the network.

+ Data Enrichment: The solution provides data enrichment capabilities, enhancing inventory data with
additional information such as location, configuration data and service dependencies (with integration to
service inventory).

* Inventory Reporting: The solution includes comprehensive reporting capabilities, providing visibility into
network topology and inventory data, and enabling better decision-making.

* Integration: The solution integrates with other OSS and BSS systems, enabling seamless data exchange
and end-to-end process automation.

*  Open Architecture: The solution features an open cloud-native architecture and supports Open TM forum
APIs, enabling CSPs to customize and extend the solution to meet their specific requirements.

Inventory Data Integrity Assurance (DIA)

Real-time Reconciliation & Sync

. Real-time Reconciliation & Sync TONAS™ DIA provides real-time reconciliation of inventory
data, ensuring that the inventory is always accurate and up-to-date.

Federated Auto-Discovery

. Federated Auto-Discovery: TONAS™ DIA enables federated automated discovery across
multiple network domains end-to-end, allowing for seamless network inventory updates across
the entire network.
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TONAS™

Inventory Data Integrity Assurance - DIA
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TONAS ™ [nventory Data Integrity Assurance - DIA

RECONCILIATION.
B o

7600 £512063
NetACE TONAS™ Inventory Data Integrity Assurance (DIA) comprised of Federated Network van :Z’Zm.., ::;:
Auto-Discovery & Real-time Reconciliation modules, ensures the accuracy and completeness of e =t e
network inventory data and supports the automated and manual resolutions of data s oy =il
inconsistencies. The DIA can be easily integrated with one or more 3rd party Network and Service — Harmvone N
Inventories, fully automating the network discovery, synchronization and discrepancy resolution T Matciog use

tasks.

* Federated Auto-Discovery: Technology that automates the discovery and metadata capture of new
resources in cloud-native and hybrid environments, reducing manual effort and improving efficiency.

Mody object tirbuse in arges domein - Do Nothing.

 Real-time Reconciliation: Automated and manual real-time reconciliation of discovered resources
against expected inventory, critical for accurate network inventory data in dynamic cloud-native
environments.

* 100% Accurate Inventory Data: TONAS™ DIA provides a single source of truth for network = i
inventory data, ensuring accuracy, consistency, and up-to-date information across the entire S D "
infrastructure. 7
» Comprehensive Visibility: TONAS™ DIA offers real-time monitoring and a single source of truth for @ :
network and service inventory data, allowing proactive issue resolution and efficient management of , | f; > | 5 };
the infrastructure. '| ‘ | . - J

* No-Code Design of Reconciliation Rules and Models: Users can design and configure

reconciliation models without coding skills, increasing flexibility, agility, and reducing implementation T e e — Do
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TONAS™

Al/ML-Powered Network Insights & Assurance - NI&A
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TONAS™ AI/ML-Powered Network Insights & Assurance - NI&A

=, Netace

A cloud-native, web-scaled, containerized function, decomposed into scalable & resilient microservices
with High Availability (HA) that designed to process enormous volumes of data in real time. Unified
WebUI with domain and functional role-based access for Engineering, NOC and SOC users, 3rd party
applications and external customers. Supports physical, virtual and cloud-native network functions and
IT applications over the same platform. As part of the TONAS™ Platform, it smoothly integrates with
TONAS™ LwNI/DIA, USAF and NCM solution modules.

Embedded Artificial Intelligence and Machine Learning (Al/ML)
* Anomaly detection, alarms reduction & prediction
« Traffic and utilization forecasting, PM Threshold prediction and adaptation (time-series data)
» Predictive network functions placing

« Root cause analyses

Performance Management

» Near real-time and historical KPIs and KQIs and traffic-analysis calculations (TS 28.554, TS
28.552, proprietary)

* Generation of threshold crossing alarms (TCAs) based on a wide variety of conditions, with
support for multiple severity levels

* Open northbound APIs - REST TMF628, Grafana, NATS.io/Kafka, Python/Go SDK

Fault Management

* Rule-based event correlation (configurable)
* Supports Open northbound APIs - REST TMF642, Syslog, NATS.io/Kafka, Python / Go SDK

» Customizable automation/actions rules, synthetic alarms / TCA, alarms enrichment, suppression,
escalation and more.

* Integration with trouble ticketing

&\ jj © Copyright 2023 — Atrinet
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TONAS™ NI&A Optional Solution Components - Grafana

Unify your data, not your database

Dashboards that anyone can use
Not only
from nu

ith other t
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Why Grafana?

Data everyone can see
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Flexibility and versatility
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TONAS™

Unified Service Activation & Fulfillment - USAF
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TONAS ™ Unified Service Activation & Fulfillment - USAF

TONAS™ USAF is a comprehensive solution for service order management and resource activation that
supports both fixed and mobile services. It integrates with various OSS/BSS systems using Open TM
Forum APIs like TMF640, TMF641, TMF639, and TMF633, as well as vendor-proprietary interfaces. As
part of the NetACE TONAS™ Platform, it smoothly integrates with TONAS™ LwNI/DIA, NI&A, and NCM
solution modules.

»  Cloud-Native Architecture with Kubernetes (K8s): TONAS™ USAF leverages cloud-native technologies
and deploys on Kubernetes high-availability clusters, offering flexibility, scalability, high availability, and
cost-effective deployment, whether on-premises or in public cloud environments.

* Low-Code Platform: TONAS™ USAF's low-code nature enables rapid development and deployment of
service activation and fulfillment processes, allowing DevOps teams to quickly build, test, and deploy new
services, reducing time-to-market and enhancing customer experience.

*  Workflow Orchestration and Service Decompaosition: Utilizing Camunda Zeebe, TONAS™ USAF
provides advanced workflow orchestration and service decomposition capabilities, efficiently decomposing
service orders into resource orders and automating end-to-end service provisioning.

*  Multi-Technology, Multi-Vendor Support: TONAS™ USAF supports diverse network domains and
technologies, including 3G, 4G, 5G RAN, Mobile Core, Voice, IP, MPLS, Ethernet, Microwave, Optical
Packet, PON, DSL, Cable, Satellite, and Cloud services, ensuring seamless activation and fulfillment
across the entire network.

» Service Inventory Management: TONAS™ USAF offers a comprehensive service inventory management
system, centralizing service inventory data, streamlining the tracking, updating, and managing network
resources.

» Zero-Touch Configuration: TONAS™ USAF enables Zero-touch network & Service Management (ZSM),
automating the configuration of network resources, reducing manual intervention, and minimizing the risk of
human errors.

*+ Co-Creation and Customization: TONAS™ USAF fosters a collaborative environment where partners and

customers can actively participate in the development of new fulfillment workflows, service models, and
adapters.

A
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TONAS™

Network Configuration Management - NCM
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TONAS™ Network Configuration Management - NCM

o NETACE™ s 1 P T —— D) = admin §
Y Scheduled Task Manager(8) < raman ¢ L @ Qsean
TONAS™ Network Configuration Management (NCM) is a comprehensive solution for ame bt Lassiaus ¢ ¢ LastEseauton ¢ Newbeaion $ : OperationType $ o
. . . . . . . () software upgrade @  successfully Completed 17:37:05 2021-08-25 Never Software Upgrade
managing network configuration changes and ensuring network stability and security. It is & mET e — TR Never Uplood device confguration e
= o R o R R % Roeltest ® com ith Error , il ever load device co n file
integrated with TONAS™ Lightweight Active Network Inventory (LwNI/DIA) for real-time S s R : o
& cwmulus-run-config-backup @ Completed with Error 14:54:54 2023-03-21 14:54:54 2023-03-22 Configuration Backup
inventory data updates. It is also integrated with NI&A (Assurance). & cumus ploss mooDe e asies e hseis a3 0s st Lplclea puprate by
G,‘ Cumulus-Download- fli [ ] Completed 14:56:02 2023-03-21 14:56:02 2023-03-22 Download device configuration file
@} cumulus-restore backup-file @  successfully Completed 14:56:02 2023-03-21 14:56:02 2023-03-22 Load (execute) device configuration file
@ shimitest! @  successfully Completed 16:33:08 2022-01-03 Never Upload device configuration file
+ Configuration Automation: TONAS™ NCM solution provides automation for network configuration tasks,
such as deploying configuration changes across multiple devices simultaneously, scheduling changes, and
auditing configuration changes.
+ Automated Device OS Upgrades: The Device OS Upgrade Automation solution streamlines the process
of upgrading the operating systems of network devices, reducing the time and effort required to complete
this critical task.
*  Multi-Vendor Support Since most organizations use network devices from multiple vendors, TONAS ™
NCM solution supports a wide range of network vendors and technologies.
: : : . . . — X
* Real-time Inventory Updates: TONAS™ NCM solution seamlessly integrates with TONAS™ Lightweight >
Active Network Inventory, providing real-time inventory updates that enhance decision-making and
minimize configuration errors, ultimately improving network performance and reliability for Telecom LSe LU WUSUES . O SUPWUI LU, © WGALWUN USGULT WUSUES os  WUS WUEUES . © SUKPUI LU, © WGALIN USGUAT YuEucs
O 133 Current address: ©@:26:88:25:4b:3a, Hardware address: 1 Current address: @@:26:88:25:4b:3a, Hardware address:
pel’atorS. 134  Last flapped : 2021-09-13 23:23:28 IST (8wld 23:86 134 Last flapped : 2021-89-13 23:23:28 IST (8wld 23:06
1350 Input rate : 36232 bps (29 pps) 135 Input rate : 45448 bps (36 pps)
«  Compliance and Security: TONAS™ NCM solution provides compliance and security features, such as 150 outmit rate - M bes: (J Pes) 10l output rate ;M beo (I pes)
configuration compliance checks, compliance, and assessments od network configuration. 138 Active defects : None 138 Active defects : None
139 PCS statistics Seconds 139 PCS statistics Seconds
14e Bit errors ] 140 Bit errors e
* Reporting and Analytics: TONAS™ NCM solution offers comprehensive reporting and analytics 141 Errored blocks @ 141 Errored blocks 8
apee . .. R . . . - 142 Interface transmit statistics: Disabled 142 Interface transmit statistics: Disabled
capabilities, enabling network administrators to gain insights into network performance, identify ¥
Configuration issues’ and make data_driven decisions_ 144  Logical interface xe-1/1/@.@ (Index 391) (SPIJMP ifInde 1 Logical interface xe-1/1/8.@ (Index 391) (SIIIMP ifInde
145 Flags: Up SNMP-Traps ©x4984068 Encapsulation: ENET2 145 Flags: Up SNMP-Traps @x480400¢ Encapsulation: ENET2
1460 Input packets : 65373971 146c Input packets : 65373765
* Open Architecture: The solution features an open cloud-native architecture and supports open TM forum 1470 Output packets: 44242480 1470 Output packets: 44242337
2 0 q q o 5 148 Protocol t, MTU: 1560 148 Protocol t, MTU: 1508
APls, enabling CSPs to customize and extend the solution to meet their specific requirements. e e e e sen| | | Flage: sanmeast.pkt-to-ra
158 Addresses, Flags: Is-Preferred Is-Primary 158 Addresses, Flags: Is-Preferred Is-Primary
151 Destination: 48.40.40.9/3@, Local: 40.40.48.2, 151 Destination: 40.40.48.0/30, Local: 48.40.40.2,
152 Protocol mpls, MTU: 1488, Maximum labels: 3 152 Protocol mpls, MTU: 1488, Maximum labels: 3
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TONAS™

Reference Use Cases
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TONAS™ Reference Use Case

& Customer

Partner Communications Israel, one of Israel's leading telecommunications providers.

O- Solution

« TONAS™ Network Insights & Assurance (NI&A) providing real-time monitoring, performance analysis, and
fault management for Partner's network and services. The deployment included the integration of
TONAS™ with Partner's existing systems, including their OSS and BSS platforms, as well as their network
infrastructure.

il Results

« With TONAS™ Assurance, Partner was able to improve its service quality and reduce downtime by
identifying and resolving issues faster. The solution's analytics capabilities also provided valuable insights
into network and service performance, enabling Partner to optimize its resources and plan for future
capacity needs.

* Bydeploying TONAS™ on Kubernetes, Partner was able to take advantage of the benefits of
containerization, including increased scalability, portability, and resource utilization.

—
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TONAS™ Reference Use Case

& Customer

DQE Communications US, leading provider of fiber-optic network services.

O- Solution

« TONAS™ Federated Network Auto-Discovery (DIA)

« TONAS™ Lightweight Active Network Inventory (LwNI)

« TONAS™ Network Insights & Assurance (NI&A) with Performance Monitoring (PM) and Fault
Management (FM) capabilities.

il Results

» Optimization of resources allocation

* Improved service delivery

« Streamlined network management processes (particularly performance and fault management)
* Improved inventory accurancy

A
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TONAS™ Reference Use Case

& Customer

A multinational Teir-2 telecommunications company in Europe

O- Solution

+ Atrinet's TONAS™ Unified Service Activation & Fulfillment (USAF), a cloud-native, low-code, model-
driven platform for service activation, fulfilment, and network automation.

il Results

» By deploying TONAS™ USAF, the Teir-2 Customer was able to streamline its service activation and
fulfillment processes, resulting in faster service delivery times and improved customer experience.
The platform's advanced features, such as workflow orchestration, service decomposition, and
service inventory management, allowed the Teir-2 Customer to optimize its network operations,
enhance resource utilization, and minimize the risk of service disruptions. TONAS™ USAF's multi-
technology, multi-vendor support enabled the Teir-2 Customer to effectively manage its diverse
network infrastructure, ensuring consistent performance and customer experience. Overall,
TONAS™ USAF provided the Teir-2 Customer with a unified platform that simplified network
management, allowed for efficient resource allocation, and facilitated future growth opportunities.
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Tier-1 Customer Deployment Examples
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TONAS™ Teir-1 Deployment Example & A
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Why NetACE TONAS™

TONAS™ provides a unique combination of cloud-native design principles, DevOps culture, TM Forum Open APIs, and
multivendor multi-technology support.

e Modular: NetACE TONAS™ is a uniquely modular platform with separate or comprehensive deployment options, enabling Telecom Operators to choose the right set of capabilities that
align with their specific business needs and requirements.

* Cloud-native : NetACE TONAS™ offers numerous benefits compared to traditional OSS solutions with legacy elements, positioning it as a highly cost-efficient, scalable, and
operationally adaptable solution for telecom operators.

« Low-Code: NetACE TONAS™ accelerates development and customization while reducing the need for extensive coding expertise, thanks to its low-code approach. This empowers
Telecom Operators to rapidly implement and adapt their solutions, streamline processes, and achieve operational efficiency with less dependency on highly specialized resources.

* Open Digital Architecture (ODA) compliant: NetACE TONAS™ utilizes cutting-edge technology and industry standards, leveraging TM Forum's Open Digital Architecture
(ODA), to deliver a data-driven and flexible approach, enabling telecom operators to achieve growth and profitability.

* Open: NetACE TONAS™ supports Open TMF REST APIs and pre-built integrations with industry-leading vendors, ensuring seamless integration with third-party OSS/BSS systems and
reducing integration challenges.

* Out-of-the-Box Integration Adapters: NetACE TONAS™ pre-built integrations with industry-leading vendors eliminate the need for custom integrations, reducing the
implementation time and saving cost and resources.

* Deployment Flexibility: NetACE TONAS™ provides support for a wide range of deployment models, including SaasS, private or public cloud, and on-premises, enabling operators
to choose the model that best meets their specific requirements.

* DevOps: NetACE TONAS™ is fully aligned with DevOps methodologies, enabling development and operations teams to work closely together and apply small, incremental changes to
systems on a regular basis.

e Multitenan CY: NetACE TONAS™ supports multiple tenants or customers within a single instance of the platform or module, providing isolated and secure environments for each
tenant, and enabling operators to maintain regulatory compliance and keep customer data separate.

Ul & Federated View: NetACE TONAS™ provides a single, integrated view across the various OSS functions and network domains, helping to streamline operations, improve
visibility, and reduce operational complexity, ultimately leading to more efficient network management and cost savings.

* Significant OpEx Reduction: NetACE TONAS™ drives operational efficiencies and cost savings, freeing up valuable resources that can be redirected to developing and
launching new revenue-generating services.
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@ Thank you

Atrinet Yuri Denisov  yuri.denisov@atrinet.com

www.atrinet0SS.com
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