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- OSA – Technology that has matured and is replaced with the new Network Express card in z17

- is used for ETH networks

- RoCE – RDMA (Remote Direct Memory Access) over Converged ETH  has Network Express as 

follow-up card
- used for ETH or SMC networks 

- Network Express – new Network card with IBM z17 & IBM LinuxONE 5 

- replaces as converged PCI card the OSA and RoCE cards for all protocols

Network Adapters and internal network options 

Note:  Network Cards work asynchronous and offload network handling,   
             and use their own Clock speed Chips

https://www.ibm.com/docs/en/linux-on-systems?topic=hypervisors-networking 

https://www.ibm.com/docs/en/linux-on-systems?topic=tips-networking 

https://www.ibm.com/docs/en/linux-on-systems?topic=hypervisors-networking
https://www.ibm.com/docs/en/linux-on-systems?topic=hypervisors-networking
https://www.ibm.com/docs/en/linux-on-systems?topic=hypervisors-networking
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Channel Device PCI Device

Network Express

⚫ The new Network 

Express adapter 

can be configured 

as both at the same 

time:

1. OSH channel 

device for z/OS 

and z/VM 

VSWITCH using 

Enhanced QDIO 

(EQDIO)

2. NETH PFID (PCI 

device) for Linux

⚫ Support for 10 GbE 
and 25 GbE

Networking Adapter Convergence in IBM z17 & LinuxONE 5

Max. throughput of TCP payload on a 25 GbE line:

- MTU 1500: 23.537 Gbit/s

- MTU 9000: 24.751 Gbit/s

Max. throughput of TCP payload on a 10 GbE line:

- MTU 1500: 9.415 Gbit/s

- MTU 9000: 9.900 Gbit/s
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Host Operating System Converged Network Adapter Usage
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[1]   SMC-R only
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- Hipersockets – can have different / more MTU sizes for best performance

- it is using CPU cycles at CPU Speed – if capped capacity – network can be impacted
- up to 32 isolated networks per system possible
- no HA for Hipersockets itself – but using HSCI – failover to another network

- SMC – Shared Memory Communication is an internal Network protocol for IP traffic using Internal 

Shared Memory (ISM) devices in IBM Z & LinuxONE via RoCE cards 
- SMC-D for IP traffic ( not UDP) between LPARS / SMC-R for IP traffic between machines/ CECs 

- Shared ports of OSA/RoCE cards – performance varies

Network Adapters and internal network options 

Note:  
Internal networks work synchronous ( internal buffer copy )
  ( Hipersockets can use async. Completion Queue if needed)  
 but they use CPU cycles – which can impact network speed  
with capped or limited CPU capacity

https://www.ibm.com/docs/en/linux-on-systems?topic=tips-networking#networking_tips__nct

https://www.ibm.com/developerworks/linux/linux390/smc-tools.html  

https://www.ibm.com/docs/en/linux-on-systems?topic=tips-networking#networking_tips__nct
https://www.ibm.com/docs/en/linux-on-systems?topic=tips-networking#networking_tips__nct
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https://www.ibm.com/docs/en/linux-on-systems?topic=tips-networking#networking_tips__nct
https://www.ibm.com/docs/en/linux-on-systems?topic=tips-networking#networking_tips__nct
https://www.ibm.com/developerworks/linux/linux390/smc-tools.html
https://www.ibm.com/developerworks/linux/linux390/smc-tools.html
https://www.ibm.com/developerworks/linux/linux390/smc-tools.html


Combine Networks for higher throughput and High Availability:

- Link aggregation with 2 OSA (LACP) for higher throughput and HA  

- Linux Channel Bonding with the OSA ports / cards for higher throughput and HA

- Use HSCI,  Hipersockets Converged Interface for simplification of multiple networks in the same 

server  - supported in Linux / z/VM / KVM and z/OS

Network general best practices

https://www.ibm.com/docs/en/linuxonibm/pdf/z_performance

_of_network_adapters_Linux_on_IBM_Z.pdf 

https://www.ibm.com/docs/en/linuxonibm/pdf/z_performance_of_network_adapters_Linux_on_IBM_Z.pdf
https://www.ibm.com/docs/en/linuxonibm/pdf/z_performance_of_network_adapters_Linux_on_IBM_Z.pdf


1) Transactional interaction

    

2) Multi Data aggregation

3) Hybrid Cloud solutions

Network topologies for environments with 
Linux on IBM Z and z/OS  Co-location:

© 2025 IBM Corporation



1) Transactional interaction characteristics

    

Network topologies for use cases with Linux on 
IBM Z and z/OS  Co-location:

• High number of concurrent connections 
• Short lived connections
• Fast turn-around response time
• Point to point connection



© 2025 IBM Corporation

1) Transactional interaction characteristics

Best Practices 

- Incoming/Outgoing traffic:  OSA/RoCE    
- Internal traffic between LPARs and Linux guests:  

- make use of Linux Channel BONDing for higher bandwidth
- shared ports with RoCE instead of OSA
- Hipersockets if CPU capacity available only – up to 32 individual networks
- SMC-D if larger data movement involved over  IP – it also requires an additional 

ETH interface (for handshaking)
- Hypervisor dependencies

- make use of Link aggregation for higher bandwidth
- use multiple z/VM VSWITCH for isolation and throughput 
- KVM & OpenShift Virt. (OCPV) needs a bridge to Hipersockets
- Improving Transactional Workloads in KVM Guests

- HA/DR considerations 
- Hipersockets can be bridged across systems, not possible with SMC-D

https://www.ibm.com/docs/en/linux-on-systems?topic=hypervisors-kvm-hypervisor
https://www.ibm.com/docs/en/linux-on-systems?topic=hypervisors-kvm-hypervisor
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1) Transactional interaction –network topology

Hipersockets 

Best Practices 

- MTU size - small  
- OSA for z/VM 
- OSA for KVM 
- ? RoCE SMC-D
- Hipersockets –fast

- Consider HA/DR
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1) Transactional interaction –network topology z17

Hipersockets 

Network Express

Best Practices 

- MTU size - small  
- OSH for z/VM 
- NETH for KVM 
- NETH for SMC-D/R
- Hipersockets –fast

- Consider HA/DR
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Best Practices 
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1) Transactional interaction

    

2) Multi Data aggregation

3) Hybrid Cloud solutions

Network topologies for use cases with Linux on 
IBM Z and z/OS  Co-location:
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Overview: Build a highly scalable Data Hub on Linux on Z co-located with z/OS
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2) Multi Data aggregation characteristics

    

Network topologies for use cases with Linux on 
IBM Z and z/OS  Co-location:

• high throughput
• reusable concurrent connections 
• two phase commit series of interactions
• point to point connection
• often larger data packets than transactional
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2) Data aggregation characteristics

Best Practices 

- Enable Linux Channel bonding and OSA Link Aggregation
- Incoming/Outgoing data:  OSA/RoCE
- Internal traffic between LPARs and Linux guests:  

1. Hipersockets if CPU capacity available  
2. SMC-D/R with RoCE for IP data movement (UDP not affected)
3. shared ports with RoCE/OSA for capped capacity systems

- Hypervisor dependencies
- z/VM VSWITCH not compatible with RoCE
- KVM / OCPV needs a bridge to Hipersockets

- HA/DR considerations 
- Hipersockets can be bridged across machines 
- SMC-D can not be bridged 
- best to use RoCE/OSA/Network Express for failover to DR
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1) Data transfer –network topology

Hipersockets 

Best Practices 

- MTU size - high  
- Hipersockets - fast
- OSA for z/VM  (VS)
- OSA for KVM

- or SMC-D 
- RoCE SMC-D 

- if possible
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1) Data transfer –network topology IBM z17

Hipersockets 

Best Practices 

- MTU size - high  
- Hipersockets - fast
- OSH for z/VM  (VS)
- NETH for KVM
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- NETH for SMC-D 

- if possible

- Consider HA/DR 
failover
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1) Transactional interaction

    

2) Secure Data aggregation

3) Hybrid Cloud solutions

Network topologies for use cases with Linux on 
IBM Z and z/OS  Co-location:

© 2025 IBM Corporation
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3) Hybrid Cloud solutions characteristics

    

Network topologies for use cases with Linux on 
IBM Z and z/OS  Co-location:

• multi segment network traffic
• multi network activities ( OCP control vs. data traffic) 
• broadcast connections generate more traffic
• mixed data packets control / data 
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Datacenter Multi-Architecture cloud services with IBM LinuxONE 

Datacenter cloud

X86 Cloud

Public Cloud

IBM LinuxONE cloud 

AI Cloud

Secure 
Managed Cloud

Common Cloud services 
characteristics

• Self Service
• Automation
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DevSecOps
• Develop once
• Deploy multi-Arch
• Run on best fit

Storage cloud 

Multi-
Architecture 
services

Storage
Fusion



© 2025 IBM Corporation

3) Hybrid Cloud characteristics

Best Practices 

- Incoming/Outgoing data:  OSA/RoCE/Network Express    
- Internal traffic between LPARs and Linux/OpenShift nodes:  

1. Hipersockets if CPU capacity available  
2. shared ports with RoCE/OSA for capped capacity
3. SMC-D not yet available for OpenShift

- Hypervisor dependencies
- z/VM VSWITCH not compatible with RoCE
- KVM / OCPV needs a bridge for Hipersockets

- HA/DR considerations 
- Hipersockets can be bridged across machines 
- SMC-D can not be bridged 
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1) Hybrid Cloud –network topology

Hipersockets 

Best Practices 

- Multiple Networks
- Zoned Networks
- MTU size mixed   
- Hipersockets 

- ok if possible
- OSA for z/VM  (VS)
- RoCE for SMC-D 

- if possible
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1) Hybrid Cloud –network topology
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Best Practices 

- Multiple Networks
- Zoned Networks
- MTU size mixed   
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- ok if possible
- OSA for z/VM  (VS)
- RoCE for SMC-D 

- if possible

Network Express
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Network options overview on IBM Z and LinuxONE
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LinuxONE on premises
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https://www.ibm.com/blog/announcement/announcing-ibm-linuxone-for-vpc/
https://www.ibm.com/blog/announcement/announcing-ibm-linuxone-for-vpc/
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