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Hardware & software changes, metrics 

changes…
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EQDIO Metrics

• EQDIO VSwitches

• Dedicated EQDIO Devices

Power Consumption Metrics
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Disclaimer: Metrics in testing phase, reports and analysis subject to change



Channel and DPU Metrics



Network Express Adapter

• Similar functionality to OSA 

adapters as well as the RoCE

• ASICs removed

• I/O processing is performed on 

the Data Processing Unit (DPU) 

rather than the ASIC

• Uses EQDIO architecture
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FICON Express 32-4P Adapter

• Same functionality as older 

FICON adapters

• ASICs removed

• I/O processing is performed on 

the DPU rather than the ASIC
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Pre-z17 I/O Processing Architecture

7Sample z16 I/O drawer Configuration

ASIC



Post-z17 I/O Processing Architecture

8Sample z17 I/O drawer Configuration

DPU



Which DPU is linked to which adapters?

Sample z17 I/O drawer Configuration 9



DPU Metrics

Relevant Performance Details

• Each channel is processed by a single DPU

• Each DPU can be linked to up to 128 channels

• The ONLY channels which use the DPU are the channels 

associated with the FICON Express 32-4P and the Network 

Express (using the OSH CHPID) adapters

Report displaying DPU utilization by CHPID and total DPU utilization 10

Note: Full channel performance analysis requires additional metrics



DPU Metrics

Interpreting the associated report…

What will a problem look like?

• A single overutilized DPU 

• High number of FICON Express 32-4P/Network 

Express adapters linked to a given DPU

• Smaller I/O block sizes

• Heavy use of non-zHPF operations

Report displaying DPU utilization by CHPID and total DPU utilization 11

Note: Full channel performance analysis requires additional metrics



What about pre-z17 adapters?

• The I/O processing is done by ASICs on 

each I/O adapter

• Need to look at each individual 

microprocessor
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Pre-z17 Adapters

Note: Full channel performance analysis requires additional metrics

Report displaying ASIC utilization by CHPID



EQDIO Metrics



What is QDIO architecture?

• Predecessor of the EQDIO architecture 

• Data transfer architecture defining how 

data flows between OS and adapter

• Utilizes memory as an intermediary 

between adapter and program

• Fixed limit to how much memory can 

be used

• Not the only architecture used…
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QDIO Architecture

Example QDIO VSwitch Configurations



When has QDIO been used historically?

• Utilized by real adapters

• OSA Express through…

• VSwitches

• Dedicated devices

• FICON Express adapter in FCP mode

• Dedicated devices

• Utilized by virtual adapters

• HiperSockets

• Virtual QDIO NICs
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QDIO Architecture



When is QDIO vs EQDIO used today?

• On modern machines QDIO is still used for…

• HiperSockets

• Virtual QDIO NICs

• FICON Express adapters in FCP mode

• OSA adapters

• EQDIO utilized by a single virtual adapter

• Virtual EQDIO NICs

• EQDIO utilized by a single physical adapter

• Network Express (in OSH mode)

• VSwitches

• Dedicated devices
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EQDIO Architecture



EQDIO VSwitches



Effects of EQDIO on VSwitch observability?

• Existing metrics must be looked at differently

• Additional metrics to observe new areas

• Further granularity
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EQDIO VSwitch Observability



QDIO -> EQDIO:  Metrics Changes

• Controlled by SYSTEM rather than a VM

• EQDIO Queue Storage is dynamic (1 – 256MB)(Input queue)
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EQDIO VSwitch Observability
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EQDIO VSwitch Observability

QDIO -> EQDIO:  Metrics Changes

• Buffer count no longer generated
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EQDIO VSwitch Observability

QDIO -> EQDIO:  Metrics Changes

• Extra buffer count no longer generated



22

EQDIO VSwitch Observability

QDIO -> EQDIO:  Metrics Changes

• Entirely new metrics with significant granularity

• Shows every individual queue used by each VSwitch

Note: Data exclusively generated for EQDIO devices
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EQDIO VSwitch Observability

Note: Data exclusively generated for EQDIO devices

QDIO -> EQDIO:  Metrics Changes

• Traffic:

• Bytes/packets

• Packet size

• Type
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EQDIO VSwitch Observability

Note: Data exclusively generated for EQDIO VSwitches

QDIO -> EQDIO:  Metrics Changes

• Low-level memory usage:

• Pages ready/preferred

• Min/max pages
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EQDIO VSwitch Observability

Note: Data exclusively generated for EQDIO devices

QDIO -> EQDIO:  Metrics Changes

• Basic Diagonistics:

• Packets discarded/ In error

• Stalls

• Force Init State



Dedicated EQDIO Devices



Dedicated EQDIO devices

• Similar to FCP/QDIO, EQDIO devices may be dedicated to a specific VM  

• Linux guests do NOT support dedicated EQDIO devices

• Supported by:

• z/OS 

• z/TPF

• 2nd level z/VMs
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EQDIO Devices



Dedicated EQDIO devices vs EQDIO 

VSwitches

• Are the metrics the same?... No, but similar 

because…

• Dedicated devices indirectly read/write to 

memory using z/VM as an intermediary

• Differences in exposed metrics

• QIOASSIST is not supported for dedicated 

EQDIO devices
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EQDIO Devices

Sample VSwitch Config vs Sample dedicated device



QDIO -> EQDIO:  Metrics Changes

• High-level activity details based on throughput

• Similar to QDIO devices and VSwitches

• CP Monitor does not produce buffer throughput on EQDIO data
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EQDIO Devices

Note: Reports subject to change



QDIO -> EQDIO:  Metrics Changes

• Completely different set of low-level / diagnostic metrics compared to QDIO devices

• Observability per queue and overall
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EQDIO Devices

Note: Reports subject to change, Data exclusively generated for EQDIO devices

 



QDIO -> EQDIO:  Metrics Changes

• Traffic:

• Bytes sent/received

• Pages processed/max
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EQDIO Devices

Note: Reports subject to change, Data exclusively generated for EQDIO devices

 



QDIO -> EQDIO:  Metrics Changes

• Diagnostics:

• Machine instructions

• Init states
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EQDIO Devices

Note: Reports subject to change, Data exclusively generated for EQDIO devices

 



Power Consumption Metrics



Power Consumption Metrics

Where do the metrics come from?
• CP Monitor

• Higher granularity power consumption on specific LPAR and CEC

• Available with z/VM7.4 or higher

• HMC

• View of the entire mainframe

• Broad but complete overview of power usage

• Visibility into environmental metrics

• Full metrics available on the z17, earlier models may have a subset of metrics 

Notes: 

HMC data monitoring must be turned on in order to see HMC related metrics

Research in progress. As such metric descriptions and performance reports are subject to change 
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Power Consumption Metrics

Available Metrics

• CEC power consumption

• LPARS

• Standby

• Infrastructure

• Accuracy?

Note: Research in progress. As such metric descriptions and performance reports are subject to change 

In-progress power performance report. Metrics labeled “.” or starting with “PL” are expected but untested
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Power Consumption Metrics

Available Metrics

• Power consumption 

by workload

• CPU

• I/O

• Storage

Note: Research in progress. As such metric descriptions and performance reports are subject to change 

In-progress power performance report. Metrics labeled “.” or starting with “PL” are expected but untested
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Power Consumption Metrics

Available Metrics

• Power consumption 

by LPAR

• Total

Note: Research in progress. As such metric descriptions and performance reports are subject to change 

In-progress power performance report. Metrics labeled “.” or starting with “PL” are expected but untested
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Power Consumption Metrics

Available Metrics

• Environmental 

Metrics

• Air 

• Water

• Total

• Room

• Dewpoint

• Exhaust

• Humidity

Note: Research in progress. As such metric descriptions and performance reports are subject to change 

In-progress power performance report. Metrics labeled “.” or starting with “PL” are expected but untested
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• The DPU instead of the ASICs must now be considered/understood in relation to z17 channel 

performance

• High-level EQDIO activity metrics must be looked at slightly differently

• Lower-level EQDIO metrics are entirely new and provide significantly higher granularity 

compared to QDIO metrics

• Significant and complete observability into power consumption via combining HMC and CP 

Monitor data
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Takeaways



Thank you for listening!

Questions?

Tyler Rossi

Software Engineer & Data Analyst

Velocity Software, Inc.

tyler@velocitysoftware.com
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Want to learn more? See our Tuning Guide:

https://velocitysoftware.com/tuneguide/tuning1.html
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https://velocitysoftware.com/tuneguide/tuning1.html
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