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Case Study of Using a Layer 3 Switch as
the Core

Overview
3-Layer Enterprise Switching Architecture: Core vs AccessExplore enterprise
switching architecture and see how core, aggregation, and access layers integra.

Key Takeaways
A Layer 3 switch can serve as the high-speed, non-blocking core of an enterprise
network, providing inter-VLAN routing, high throughput, and fault-tolerant backbone
connectivity.Network Architecture Overview

In a typical enterprise network, a three-tier hierarchical design is used: access,
distribution (aggregation), and core layers. The core layer acts as the backbone,
connecting multiple distribution switches and providing ultra-low latency and high
throughput for all traffic across the campus or data center . Traditionally, routers
were used at the core, but modern Layer 3 switches can replace routers by
combining high-speed switching with IP routing capabilities .

Deployment Scenario

Consider a mid-sized campus network with multiple VLANs for data, voice, and
management:

• Access Layer: Connects end devices such as laptops, VoIP phones, and Wi-Fi access
points. Access switches provide PoE and VLAN segmentation .
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• Distribution Layer: Aggregates access switches and enforces policies, inter-VLAN
routing, and security ACLs. In this case study, the distribution layer may also be a
Layer 3 switch or a smaller router .

• Core Layer: A high-capacity Layer 3 switch (e.g., Cisco Catalyst or Huawei
CloudEngine) aggregates distribution uplinks, performs high-speed routing, and
ensures non-blocking traffic forwarding .
Example Configuration
• Inter-VLAN Routing: The core Layer 3 switch is configured with VLAN interfaces for
each subnet (e.g., VLAN 10 for data, VLAN 20 for voice). Each interface is assigned an
IP address to act as the default gateway for downstream devices .

• Uplink Configuration: Trunk ports connect the core to distribution switches, allowing
multiple VLANs to traverse a single link. The uplink interface to the firewall or
external router is configured as the default route .

• Routing and Redundancy: Static routes or dynamic routing protocols (OSPF/EIGRP)
are configured to ensure connectivity between VLANs and external networks.
Redundant links and stacking features provide fault tolerance .

• Performance Considerations: The core switch must have sufficient backplane
capacity to handle peak traffic without oversubscription. Non-blocking architecture
and ASIC-based Layer 3 forwarding ensure minimal latency even under full load .
Benefits of Using a Layer 3 Switch as Core
• High Throughput: Hardware-based routing allows wire-speed inter-VLAN routing
across multiple subnets.

• Scalability: Easily accommodates additional distribution switches or VLANs without
redesigning the core.

• Simplified Management: Reduces the need for separate routers at the core,
consolidating routing and switching functions.

• Fault Tolerance: Redundant links, stacking, and high-availability features minimize
downtime .
Practical Considerations
• Ensure non-blocking capacity is at least twice the aggregated uplink bandwidth to
prevent congestion .

• Validate optical modules and cabling physically to avoid Layer 3 instability .

• Maintain ≤3:1 oversubscription in campus networks to ensure predictable
performance .

• Configure firewall static routes if the Layer 3 switch is the gateway for downstream
VLANs to prevent misrouted traffic .
Conclusion
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Using a Layer 3 switch as the core provides a high-performance, scalable, and fault-
tolerant backbone for enterprise networks. By combining switching and routing in a
single device, organizations can simplify network design, reduce latency, and support
growing traffic demands while maintaining hierarchical network principles. This
approach is particularly effective in campus environments with multiple VLANs and
high inter-VLAN traffic.

Article Content

Understanding Layer 3 Switches: Routing and Ethernet Insights

What distinguishes a layer three switch from a layer two switch? The significance of
the OSI model and layer three

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://rivomultitrade.co.za
Technical inquiry: https://rivomultitrade.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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