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Proposed Goals for SAS-3

« Forward and Backward Interoperability

— Link Rate
» 3 Physical Rate Generations: SAS-3 (12.0Gb), SAS-2 (6.0Gb), SAS-1.1 (3.0Gb)
* 4 Connection Rate Generations (using rate matching for 1.5Gb)

— Electrical
» Backward
— SAS-3 phys must function on SAS-2 interconnect
* Forward
— 6Gb SAS-2 phys must function on SAS-3 interconnect

— Compatibility with future SATA specifications
* Performance

— 2x bandwidth (1200MB/s)

— Improve efficiency of the topology

— Adopt enhanced method for bandwidth aggregation
* Improved cable reach

— Active copper

— Optical
* Power

— Interface and Device power management mechanisms
* Robust

— BER target 10-1°
« Based on S-parameter based simulations, as per SAS-2

‘ LSI Corporation




Physical and Phy Layers

* Link Rate Alternatives for 1200MB/s bandwidth

— 10Gb/s

» Follow PCle lead to double effective link rate
— vs doubling of physical link rate

* Encoding via 64b/66b or 64b/67b or scrambling with DC restoration
— Longer run length increases |ISI
— Shift to different encoding scheme is 1 time fix only

* Increased complexity
— Have to replicate functionality of K characters
— How to insure DC balance?
— Clocking complications for non integrally related phy rates
— Challenges for rate matching and multiplexing

— 12Gb/s
« Simpler compatibility model
« 8b10b
» Will require more advanced equalization techniques

— LSI evaluating position
 Starting to simulate channels at 12Gb/s

‘ LSI Corporation




LS| 12Gb/s “Preview”

* Preliminary simulations against SAS-2 Channel Models

— OIF-CEI-11G-LR compatible architecture at 12Gb
« 3TAP TXFIR
« 8 TAP RXDFE

— Voltage and timing noise sources
* Inter-symbol interference (I1SI)
« Circuit noise (modeled as AWGN)
« Random Jitter (RJ)
 Duty-cycle distortion (DCD)
 Crosstalk etc.

* Looked at horizontal and vertical eye margins for target BER of 10-1°

* Preliminary observations — “Not slam dunk, but shows promise”

— Good performance achievable over most SAS-2 channels at 12Gb/s with
significant horizontal and vertical margin

— Crosstalk in some cases (HP19, HP20, HP21) becomes prohibitively large
resulting in eye closure or reduced margin

— Large insertion loss at Nyquist observed on HP24-26 channels makes them
challenging to handle

‘ LS| Corporation
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Desired cable/connector improvements for SAS

* Cheaper passive cables

* Longer cable length

— Active cable

* 20m minimum
* Consider 50m-100m

 Cable recognition
— |12C and serial EEPROM in cable

* Optical support

LSI Corporation



SFF-8470, SFF-8088 & QSFP

yof

Concerns with QSFP
« Too long for a 2U short PCI card (MD2)
 InfiniBand-style pin ordering

‘ LSI Corporation



Link Layer

- Link Aggregation methods
— SAS multiplexing
— Store/forward or switched

— Virtual connections?
* Priority
* QoS

SAS has Virtual Phys
* Why not Virtual Connections? @

* Topology efficiency and scaling
— Arbitration/Fairness improvements?
« Congestion mitigation
— Preferential pathway allocation?

‘ LSI Corporation



Transport Layer

« Security/Authentication
— What?
« Authentication
— Insure that the claimed sender is the actual sender
* Integrity
— Insure that no data has been created/modified/deleted between two devices
» Confidentiality
— Insure only intended recipients know what is being sent
— How?
* Don’t re-invent, rather leverage from IPsec/FC-SP/SCSI-IKEv2
— Why?
» Data security threat models for storage will evolve beyond data-at-rest
* SAS usage models likely to include “small fabric”
» Devices within SAS domain can easily incorporate “snoop” port capability
» Peer and competing interfaces will have solutions

‘ LSI Corporation




Application Layer

 Improved management protocol
— SMP originally defined for simple expanders
— Scope of SAS has grown

* Includes more complex configuration and reporting
« Amount of management data has grown significantly

— Likely continued increase in both complexity and data set size
 Authentication and Security

-> Single frame, single connection SMP not best fit

LSI Corporation



Moving Ahead

* Close on SAS-2 ASAP (Q108)
« Constrain Scope of SAS-2.X to improve SAS-2 connectivity
* Resource SAS-3 once SAS-2.X is forwarded, if not before (Q408)
— Many potential enhancements
— Additional complexity will require a significant effort to close
« Strongly recommend NOT breaking SAS into multiple specifications
— Slows approval cycles
— Encourages feature creep

« STA to provide SAS-3 Marketing requirements Q2-Q3 2008.

‘ LSI Corporation



Thank You

N,.
LSI:%



	Improving SAS�for future generations
	Proposed Goals for SAS-3
	Physical and Phy Layers
	LSI 12Gb/s “Preview”
	Desired cable/connector improvements for SAS
	SFF-8470, SFF-8088 & QSFP
	Link Layer
	Transport Layer
	Application Layer
	Moving Ahead


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


