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Plan

Motivation

SAN and model
– logical I/O

– Storage Domain Server

– PCI bus model

Results example
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In-band SANsymphony
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Model goals

Expected I/O performance for clients

SAN dimensioning
– number of servers

– server power

– server configuration

– internal bottlenecks

Operating range
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SAN configuration
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Client model

I/O workload
– logical devices

“typical” workloads

host computer
– speed

– SAN interface

– future model
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I/O workload model

Extensive Lead Time experience
– I/O burstiness

– transfer and seek variability

– limited queue

– read hit behavior

Mapping
– mirroring
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I/O workload model
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Storage Domain Servers

Set of physical devices

Server CPUs
– polling

PCI buses

Host Bus Adapters
– PCI bus <==> Fibre Channel
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Example of SDS



11

I/O operations

Read hit
– served from SDS cache

Read miss
– I/O Request Packet ==> Windows I/O Manager

– data first copied into SDS cache

Write
– synchronous and asynchronous mirroring

– mirror in another SDS

– asynchronous write back
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I/O operations
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SDS model

Physical disk
– G/G/1/N approximation

– queueing and service time

CPU and polling
– overheads and threads

PCI buses and HBAs
– effective bandwidth

– future: main bus, memory access
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SDS model - general
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SDS model - CPU overheads
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SDS model - polling
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SDS model - Host Bus Adapters



18

SDS model - PCI bus
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SDS model - physical disks
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PCI bus model

PCI bus model
–  effective data rate, wait for bus

Host Bus Adapter
– traffic fraction, wait for HBA

fixed-point iteration between models
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PCI bus model - bus
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PCI bus model - adapter traffic
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Results
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Results - client
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Results - PCI bus
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Conclusions

Model of in-band SAN

Logical I/O for clients

Storage Domain Server model
– CPU overheads and polling

– PCI buses and Host Bus Adapters

– physical devices

Future: leverage Lead Time
– controllers attached to SDS


