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Data Movement Use Scenarios:Data Movement Use Scenarios:

How does the proposal really work?How does the proposal really work?
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What’s covered?What’s covered?

nn Communication Building Blocks andCommunication Building Blocks and
SymbolsSymbols

nn Access Control InteractionsAccess Control Interactions

nn Data Flow Use ScenariosData Flow Use Scenarios

nn Multiple-Instance Service ModelMultiple-Instance Service Model

nn Multiple-Service Device ModelMultiple-Service Device Model
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Communication Building BlocksCommunication Building Blocks

nn Management Agent RequestsManagement Agent Requests

nn Fetch Agent Task List UpdateFetch Agent Task List Update

nn Initiator to Target Data TransferInitiator to Target Data Transfer

nn Target to Initiator Data TransferTarget to Initiator Data Transfer

nn Unsolicited Status NotificationUnsolicited Status Notification
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Management Agent RequestManagement Agent Request

Initiator Target

WRITE BLOCK: MANAGEMENT_AGENT: ORB location

READ_BLOCK: Management ORB

Management Agent Request Symbol

WRITE_BLOCK: status_FIFO in ORB: results

nn Separate from task listSeparate from task list

nn Only one request possible at a timeOnly one request possible at a time
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Fetch Agent Task List UpdateFetch Agent Task List Update

Initiator Target

WRITE BLOCK: Update ORB_POINTER register (optional)

WRITE QUADLET: DOORBELL

Fetch Agent TAsk List Update Symbol

nn Only involves ringing doorbell if every list alwaysOnly involves ringing doorbell if every list always
finishes with a dummy ORBfinishes with a dummy ORB

nn Requires updating of ORB pointer & doorbell ifRequires updating of ORB pointer & doorbell if
dummydummy ORBs ORBs not used not used
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Initiator to Target Data TransferInitiator to Target Data Transfer

Initiator Target

READ BLOCK: Fetch dummy ORB & real ORB, start transfer if completion possible

READ BLOCK: Fetch page table

READ BLOCK: Fetch up to MTU sized data block

WRITE BLOCK: Write command completion status to Status_FIFO

Initiator to Target Data Transfer Symbol

nn Covers all possible page table formatsCovers all possible page table formats
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Target to Initiator Data TransferTarget to Initiator Data Transfer

Initiator Target

READ BLOCK: Fetch dummy ORB & real ORB, start transfer if completion possible

READ BLOCK: Fetch page table

WRITE BLOCK: Write up to MTU sized data pieces

WRITE BLOCK: Write command completion status to Status_FIFO

Target to Initiator Data Transfer Symbol

nn SuccessfulSuccessful

nn Covers all possible page table formatsCovers all possible page table formats



March 2-3, 1998 Greg Shue, HP 8

Unsolicited Status NotificationUnsolicited Status Notification

Initiator Target

WRITE BLOCK: Unsolicited Status Update

WRITE QUADLET: UNSOLICITED_STATUS_ENABLE

 Unsolicited Status Notification Symbol

nn Data Available for InitiatorData Available for Initiator

nn Initiator Alive RequestInitiator Alive Request
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Access Control InteractionsAccess Control Interactions

nn Start SessionStart Session

nn Reconnect SessionReconnect Session

nn Initiator Controlled End SessionInitiator Controlled End Session

nn Target Controlled End SessionTarget Controlled End Session

nn Implicitly Ended SessionImplicitly Ended Session
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Initiator Target

Login (access_id == NULL)

Communication Configuration Cmd & Results

Start SessionStart Session
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Initiator Target

Reconnect (Failed)

Login (access_id != NULL)

Reconnect SessionReconnect Session
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Initiator Target

Logout

Initiator Controlled End SessionInitiator Controlled End Session
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Initiator Target

BLOCK WRITE: Status_FIFO: ORB complete w/ Invalid Login ID

Task Request,  completed w/ Invalid Login ID

Target Controlled End SessionTarget Controlled End Session
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Initiator Target

BUS RESET EVENT, path disconnected

Reconnect Timeout occurs to invalidate Login_ID.
Access Control Timeout occurs to completely end job and

release resources.

Implicitly Ended SessionImplicitly Ended Session
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Data Flow Use ScenariosData Flow Use Scenarios

nn Fetch Agent State MachineFetch Agent State Machine

nn Initiator to Target Data (only)Initiator to Target Data (only)

nn Target to Initiator Data (only)Target to Initiator Data (only)

nn UnlinkedUnlinked Bidi Bidi Data Data

nn LinkedLinked Bidi Bidi Data Data

nn MultipleMultiple Cmd Bidi Cmd Bidi Data Data

nn Unexpected Data AvailableUnexpected Data Available
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Uninitialized Empty

States represent conditions
when the command processor

has stalled.

I>T ORB @
Head of List

T>I ORB @
Head of List

Target
Reset

Running

Not Empty
List

Bus Reset
Implicit
Logout

Abort Cmd
Implicit Abort

Bus Reset
Implicit
Logout

Abort Cmd
Implicit Abort

Stalled ORB
 processing

Stalled ORB
 processing

Implicit Abort,
Data Now

Exists

Implicit Abort,
No Data Exists,

No buffered data
Higher layer

ready

Unsolicited Status is used to
Indicate Data Available only
when the Task List is empty.

Empty
List

Unstalled ORB
 processing

Unstalled ORB
processing

Fetch Agent State MachineFetch Agent State Machine
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Initiator Target

Queue Dsnd, Dsnd, Dsnd task list

Task Request,  completed w/  success

Assumptions: the target has N buffers available for
receiving connection data
For this example N = 2

Task Request,  completed w/  success

Target waits for buffer space to be available

Task Request,  completed w/  success

Target waits for buffer space to be available

Task Request,  completed w/  success

Initiator to Target Data (only)Initiator to Target Data (only)
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Initiator Target

Queue Drcv, Drcv task list

Task Request,  completed w/  success,  More Data Exists

Assumptions: the initiator has N buffers available for
receiving connection data
For this example N = 2

Task Request,  completed w/  success, More Data Exists

Task Request,  completed w/  success

Task Request,  completed w/  success

When data exists for initiator, it is filled in

Target does not send unsolicited status.
Initiator already knows more data exists

Target to Initiator Data (only)Target to Initiator Data (only)
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Initiator Target

Queue Dsnd cmd list

Task Request,  completed w/  success,  No Data

Assumptions: the initiator has N buffers available for
receiving connection data
For this example N = 2

Task Request,  completed w/  success, No Data

Unsolicited Status: Data Available

Queue Drcv cmd list

UnlinkedUnlinked Bidi Bidi Data Data
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Initiator Target

Queue Dsnd, Drcv cmd list

Task Request,  completed w/  success,  Data Exists

Assumptions: the initiator has N buffers available for
receiving connection data
For this example N = 2

Task Request,  completed w/  success, No Data

LinkedLinked Bidi Bidi Data Data
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Initiator Target

Queue Dsnd, Dsnd, Drcv, Drcv cmd list

Task Request,  completed w/  success,  No Data

Assumptions: the initiator has N buffers available for
receiving connection data
For this example N = 2

Task Request,  completed w/  success, No More Data

Task Request,  completed w/  success,  Data Exists

Target processes second cmd, Data eventually exists
No unsolicited status needed since not stalled on requests

Task Request,  completed w/  success, No More Data

MultipleMultiple Cmd Bidi Cmd Bidi Data Data
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Initiator Target

Queue Dsnd, Dsnd, Dsnd cmd list

Task Request,  completed w/  success,  No Data

Assumptions: the initiator has N buffers available for
receiving connection data
For this example N = 2

Task Request,  completed w/  ABORT,  Data EXISTS

Target waits before processing second cmd
Data UNEXPECTEDLY exists

No unsolicited status needed since not stalled on requests

Task Request,  completed w/  success, No More Data

Queue Dsnd cmd list

Queue Drcv cmd list

Unexpected Data AvailableUnexpected Data Available
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Multiple-Instance Service ModelMultiple-Instance Service Model

nn One Unit directory per type of serviceOne Unit directory per type of service

nn Each instance has a separate Logical Unit NumberEach instance has a separate Logical Unit Number

nn Each LUN has a separate, independent connectionEach LUN has a separate, independent connection

nn LUN numbers unique within the UnitLUN numbers unique within the Unit

Unit
Directory

Unit Mgmt
Agent

Instance 2,
Cmd Block CSRs (LUN2)

Instance 1,
Cmd Block CSRs (LUN1)

Instance 0,
Cmd Block CSRs (LUN0)
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Multiple-Service Device ModelMultiple-Service Device Model

nn Multiple Services means Multiple UnitsMultiple Services means Multiple Units

nn Service includes entire bindingService includes entire binding
–– SBP-2; PWG profile; ApplicationSBP-2; PWG profile; Application Cmd Cmd set set

Root
Directory

Printing Unit: PWG 1394 Image  Comm.; ESC_P

Scanning Unit: PWG 1394 Image  Comm.; SCSI_SCAN

Status/Ctl Unit: PWG 1394 Image  Comm.; SNMP


