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Internet of Things (IoT)
UNIT 2: M2M & IoT System Management with NETCONF-YANG

£} Introduction

IoT is transforming the way devices communicate, collect, and process data
worldwide. Machine-to-Machine (M2M) communication allows devices to
exchange information without human intervention. IoT extends M2M with internet
connectivity, cloud computing, and intelligent analytics, enabling smart and
scalable systems. Globally, IoT applications include smart homes in the USA,
industrial automation in Germany, and healthcare monitoring in Europe. Efficient
IoT system management is essential to handle millions of devices, ensure
configuration, security, and fault management. Technologies like SDN (Software
Defined Networking) and NFV (Network Function Virtualization) enhance
network flexibility and cost-efficiency. Protocols such as SNMP, NETCONF, and
YANG enable structured and secure device management. NETCONF-YANG allows
automated configuration, monitoring, and rollback of device settings. Advanced
IoT management ensures reliable, scalable, and intelligent operations. This unit
covers M2M, IoT management protocols, SDN-NFV integration, and global
deployment examples.

£} Definition of M2M

Machine-to-Machine (M2M) communication enables devices to communicate
directly without human interaction. It allows machines to collect, exchange, and
process data automatically, supporting remote monitoring, control, and fault
detection. M2M is applied in industrial automation, fleet management, smart
meters, and healthcare systems. It uses cellular networks, Wi-Fi, or proprietary
protocols for communication. Globally, M2M systems include smart grids in the
USA, railway monitoring in Germany, and telemedicine in India. M2M forms the
foundation of IoT by providing connectivity and automation for smart
applications. Key benefits include operational efficiency, reduced human
intervention, and real-time response to events. It ensures devices work
autonomously with real-time data feedback, improving reliability worldwide.
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E) Difference Between IoT and M2M
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3 SDN and NFV for IoT
4.1 SDN (Software-Defined Networking)

SDN separates the control plane (decision making) from the data plane (data
forwarding), allowing centralized network management. It optimizes routing,
traffic flow, and fault recovery for millions of IoT devices. Example: Smart city
traffic sensors in Barcelona use SDN for dynamic management. SDN ensures real-
time monitoring, quick reconfiguration, and better reliability. It allows flexible
network deployment without hardware dependency. IoT devices communicate
through SDN for efficient data delivery and security. SDN reduces operational
costs and increases network scalability. Hinglish: SDN network ko programmable
banata hai aur devices ko dynamically manage karta hai.

4.2 NFV (Network Function Virtualization) - 8 Lines
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NFV virtualizes network functions like firewalls, gateways, and load balancers on
software-based platforms. IoT networks scale efficiently using NFV without
additional hardware. Example: Japanese telecoms manage smart grid and IoT
meters via NFV. NFV ensures cost efficiency, flexibility, and multi-tenant support.
Combined with SDN, it provides end-to-end IoT automation and control. NFV
reduces downtime, as services can be migrated virtually. NFV simplifies deployment
of new IoT services globally. Hinglish: NFV network functions ko virtual software
me migrate karke cost aur scalability improve karta hai.

Flowchart Concept:

[IoT Devices] — [SDN Controller] — [NFV Virtual Network Functions] — [Cloud /
Applications]

E) Need for IoT Systems Management

IoT systems involve millions of heterogeneous devices that require monitoring,
configuration, and security. Management ensures:

o Device configuration and remote firmware updates

Fault detection and automated alerts

Performance monitoring (uptime, battery, connectivity)

Security against unauthorized access and attacks

Data collection, analysis, andvisualization
Examples:

o California Smart Homes: HVAC, lights, and security sensors managed
centrally

o German Factories: Machines and sensors report health and maintenance
needs

Hinglish: IoT systems management ensures devices operate reliably, securely, and
efficiently without human intervention.

3 SNMP (Simple Network Management Protocol)

SNMP monitors and manages networked devices. Components:
1. Managed Devices - IoT devices with agents
2. Agents - Software in devices collecting data

3. Network Management System (NMS) - Central monitoring platform
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Working Flow:
[Managed Device] — [SNMP Agent] <> [Network Management System]

o Data collected by agent — NMS monitors — Commands sent to device if
needed

Example: South Korea telecom networks use SNMP for [oT-enabled cell towers.

Hinglish: SNMP devices ka health aur configuration check karta hai aur alerts
generate karta hai.

2 NETCONF and YANG
NETCONF

Protocol for secure network device configuration using XML over SSH. Automates
device configuration, monitoring, and rollback. Example: USA telecom networks
use NETCONF for routers and gateways.

YANG

Data modeling language defining device configuration structure. Standardizes
configurations and enables automation. Example: European smart grid sensors use
YANG models.

Working Flow:

[NMS Platform] — [NETCONF Commands] — [loT Device with YANG Model] —
[Device Config Applied & Status Back]

Hinglish: NETCONF command bhejta hai, YANG define karta hai device ka
configuration, aur NMS monitor karta hai.

() IoT Systems Management Examples Worldwide

1. Smart Cities - Barcelona, Spain: Traffic sensors, parking meters, streetlights
managed via NETCONF-YANG

2. Smart Homes - California, USA: HVAC, lighting, security devices remotely
configured

3. Industrial IoT - Germany: Machines, conveyor belts, sensors monitored
automatically

4. Healthcare IoT - Europe: Remote patient monitoring devices managed
centrally
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Hinglish: NETCONF-YANG aur IoT platforms globally devices ko remotely
configure aur secure karne ke liye use hote hain.

£} Summary

o M2M: Machines communicate directly. IoT: M2M + Internet + Cloud +
Analytics

» SDN & NFV: Efficient, scalable, cost-effective network management

o IoT Systems Management: Device monitoring, configuration, security, fault
detection

o SNMP: Basic network monitoring

o NETCONF + YANG: Advanced, automated, secure device configuration
o Global examples: Smart homes, cities, industrial automation, healthcare
e Flow: NMS — NETCONF — Device — YANG — Status

o Ensures intelligent, reliable, and scalable IoT operations worldwide
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