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1  SAS-2: Target Side Transport Layer Write Flowcharts

Date: September 20, 2007

To: T10 Committee (SCSI)

From: George Penokie (IBM)

Subject: SAS-2: Target Side Transport Layer Write Flowcharts

1 Overview

This is a proposal that takes a detailed look at the write data path. In this revision only the target side write flow 
charts and fixes are shown. The flow charts reflect the wording as stated SAS-2 revision 11. 

2 Fixes for writes in target transport layer description

9.2.6.3.3 ST_TTS (target transport server) state machine

9.2.6.3.3.1 ST_TTS state machine overview

The ST_TTS state machine performs the following functions:

a) receives and processes messages from the ST_TFR state machine;
b) sends messages to the ST_TFR state machine;
c) communicates with the port layer using requests and confirmations regarding frame transmission; 

and
d) receives HARD_RESET Received confirmations from the port layer.

This state machine consists of the following states:

a) ST_TTS1:Target_Start (see 9.2.6.3.3.2) (initial state);
b) ST_TTS2:Target_Send_Frame (see 9.2.6.3.3.3);
c) ST_TTS3:Prepare_Data_In (see 9.2.6.3.3.4);
d) ST_TTS4:Prepare_Xfer_Rdy (see 9.2.6.3.3.5);
e) ST_TTS5:Receive_Data_Out (see 9.2.6.3.3.6); and
f) ST_TTS6:Prepare_Response (see 9.2.6.3.3.7).

This state machine shall start in the ST_TTS1:Target_Start state after power on.

If this state machine receives a HARD_RESET Received confirmation, then this state machine shall transition 
to the ST_TTS1:Target_Start state.
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The state machine shall maintain the state machine variables defined in table 1.

This state machine shall maintain the state machine arguments defined in table 2.

9.2.6.3.3.2 ST_TTS1:Target_Start state

9.2.6.3.3.2.1 State description

This state is the initial state of the ST_TTS state machine.

Upon entry into this state, this state shall:

a) set the Read Data Offset state machine variable to the Data-In Application Client Buffer Offset Data-In 
state machine argument;

b) set the Balance Point Read Data Offset state machine variable to the Data-In Application Client Buffer 
Offset Data-In state machine argument;

c) set the Read Data Frames Transmitted state machine variable to zero;
d) set the Read Data Frames ACKed state machine variable to zero;

Table 1 — ST_TTS state machine variables

State machine variable Description

Read Data Offset Offset into the application client’s data-in buffer (i.e., the 
application client buffer for read data)

Balance Point Read Data Offset

Offset into the application client’s data-in buffer (i.e., the 
application client buffer for read data) of last point at which the 
number of Transmission Status (ACK Received) confirmations or 
arguments was equal to the number of transmitted read DATA 
frames

Read Data Frames Transmitted The number of Transmission Status (Frame Transmitted) 
confirmations received for read DATA frames

Read Data Frames ACKed The number of Transmission Status (ACK Received) 
confirmations received for read DATA frames

Read Data Buffer End
One greater than the offset into the application client’s data-in 
buffer (i.e., the application client buffer for read data) of the last 
location into which read data is to be placed.

Requested Write Data Offset Device server requested offset in the application client buffer for 
write data

Requested Write Data Length Amount of write data requested by the device server from the 
application client buffer

Write Data Offset Offset into the application client’s data-out buffer (i.e., the 
application client buffer containing write data)

Table 2 — ST_TTS state machine arguments

State machine argument Description

Data-In The Data-In arguments received in the Request (Send Data-In) message (see 
9.2.6.3.2.3)

Data-Out The Data-Out arguments received in the Request (Receive Data-Out) message 
(see 9.2.6.3.2.3)
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e) set the Read Data Buffer End state machine variable to the Data-In Application Client Buffer Offset 
Data-In state machine argument plus the Data-In Request Byte Count Data-In state machine 
argument; and

f) set the Requested Write Data Offset state machine variable to zero the Application Client Buffer 
Offset Data-Out state machine argument.

If this state was entered without an Enable First Burst Data-Out state machine argument, then the Requested 
Write Data Length state machine variable shall be set to the Request Byte Count Data-Out state machine 
argument.

If this state was entered with an Enable First Burst Data-Out state machine argument, then the Requested 
Write Data Length state machine variable shall be set to the First Burst Size Data-Out state machine 
argument.

9.2.6.3.3.2.2 Transition ST_TTS1:Target_Start to ST_TTS3:Prepare_Data_In

This transition shall occur after this state receives a Request (Send Data-In) message.

9.2.6.3.3.2.3 Transition ST_TTS1:Target_Start to ST_TTS4:Prepare_Xfer_Rdy

If this state was entered without an Enable First Burst Data-Out state machine argument, then this transition 
shall occur after a Request (Receive Data-Out) message is received.

9.2.6.3.3.2.4 Transition ST_TTS1:Target_Start to ST_TTS5:Receive_Data_Out

If this state was entered with an Enable First Burst Data-Out state machine argument, then this transition shall 
occur after a Request (Receive Data-Out) message is received.

9.2.6.3.3.2.5 Transition ST_TTS1:Target_Start to ST_TTS7:Prepare_Response

This transition shall occur after this state receives a Request (Send Transport Response) message.

The transition shall include the Transport Response arguments.

9.2.6.3.3.3 ST_TTS2:Target_Send_Frame state

9.2.6.3.3.3.1 State description

If this state is entered from the ST_TTS3:Prepare_Data_In state for transmission of a read DATA frame, then 
this state shall send a Transmit Frame (Non-Interlocked) request to the port layer.

If this state is entered from the ST_TTS4:Prepare_Xfer_Rdy state for transmission of an XFER_RDY frame, 
then this state shall send a Transmit Frame (Interlocked) request to the port layer.

If this state is entered from the ST_TTS6:Prepare_Response state for transmission of a RESPONSE frame, 
then this state shall send a Transmit Frame (Interlocked) request to the port layer.

All Transmit Frame requests from this state shall include the read DATA frame from the 
ST_TTS3:Prepare_Data_In state, the XFER_RDY frame from the ST_TTS4:Prepare_Xfer_Rdy state, or the 
RESPONSE frame from the ST_TTS6:Prepare_Response state and the following arguments to be used for 
any OPEN address frame:

a) initiator port bit set to zero;
b) protocol set to SSP;
c) Connection Rate argument;
d) Initiator Connection Tag argument;
e) Destination SAS Address argument; and
f) Source SAS Address argument.

After sending a Transmit Frame request this state shall wait to receive a Transmission Status confirmation.

If the confirmation or argument is Transmission Status (I_T Nexus Loss), then this state shall send a 
Transmission Complete (I_T Nexus Loss) message to the ST_TFR state machine. The Transmission 
Complete message shall include the tag as an argument.
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If the confirmation or argument is not Transmission Status (Frame Transmitted) or Transmission Status (I_T 
Nexus Loss), then this state shall send the Transmission Complete message defined in table 3 to the ST_TFR 
state machine. The message shall include the following arguments:

a) tag; and
b) arguments received with the Transmission Status confirmation.

If the confirmation is Transmission Status (Frame Transmitted) and the Transmit Frame request was for:

a) an XFER_RDY frame; or
b) a RESPONSE frame,

then this state shall wait to receive one of the following confirmations:

a) Transmission Status (ACK Received);
b) Transmission Status (NAK Received);
c) Transmission Status (ACK/NAK Timeout); or
d) Transmission Status (Connection Lost Without ACK/NAK).

If the confirmation is Transmission Status (Frame Transmitted) and the Transmit Frame request was for a read 
DATA frame, then this state shall:

a) increment the Read Data Frames Transmitted state machine variable by one; and
b) set the Read Data Offset state machine variable to the current Read Data Offset state machine 

variable plus the number of read data bytes transmitted in the DATA frame associated with the 
Transmission Status (Frame Transmitted) confirmation.

If the confirmation is Transmission Status (ACK Received) and the Transmit Frame request was for a read 
DATA frame, then this state shall increment the Read Data Frames ACKed state machine variable by one.

If the confirmation is Transmission Status (Frame Transmitted), the Transmit Frame request was for a read 
DATA frame, and the Read Data Offset state machine variable is equal to the Read Data Buffer End state 
machine variable, then this state shall wait to receive:

a) Transmission Status (ACK Received) confirmations or arguments for each outstanding read DATA 
frame (i.e., Read Data Frames Transmitted state machine variable equals the Read Data Frames 
ACKed state machine variable); or

b) one of the following:
A) Transmission Status (NAK Received);
B) Transmission Status (ACK/NAK Timeout); or
C) Transmission Status (Connection Lost Without ACK/NAK).

NOTE 1 - If the number of data bytes that have been transmitted for a Request (Send Data-In) message are 
fewer than the Data-In Request Byte Count Data-In state machine argument, then this state transitions to the 
ST_TTS3:Prepare_Data_In state to construct the additional read DATA frames for the request before 
receiving a Transmission Status (ACK Received), Transmission Status (NAK Received), Transmission Status 
(ACK/NAK Timeout), or Transmission Status (Connection Lost Without ACK/NAK) confirmation.

When the Read Data Frames Transmitted state machine variable equals the Read Data Frames ACKed state 
machine variable and the Transmit Frame request was for a read DATA frame, this state shall:

a) not modify the Balance Point Read Data Offset state machine variable (i.e., the balance point remains 
at the last point at which balance occurred); or

b) set the Balance Point Read Data Offset state machine variable to the current Read Data Offset state 
machine variable.

If the Transmit Frame request was for a RESPONSE frame, the vendor-specific number of retries has not 
been reached, and this state receives one of the following confirmations:

a) Transmission Status (NAK Received);
b) Transmission Status (ACK/NAK Timeout); or
c) Transmission Status (Connection Lost Without ACK/NAK),
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then this state shall:

a) set the RETRANSMIT bit to one;
b) set the other fields to the same values as contained in the failed RESPONSE frame; and
c) resend a Transmit Frame (Interlocked) request to the port layer for the failed RESPONSE frame.

If transport layer retries are enabled, The Transmit Frame request was for a XFER_RDY frame, the 
vendor-specific number of retries has not been reached, and this state receives one of the following 
confirmations:

a) Transmission Status (NAK Received);
b) Transmission Status (ACK/NAK Timeout); or
c) Transmission Status (Connection Lost Without ACK/NAK),

then this state shall:

a) set the RETRANSMIT bit to one;
b) set the TARGET PORT TRANSFER TAG field to a value that is different than the target port transfer tag in 

the previous XFER_RDY frame associated with the Data-Out arguments and is different than any 
other target port transfer tag currently in use. If write data is received for a subsequent XFER_RDY 
frame for a command, then all target port transfer tags used for previous XFER_RDY frames for the 
command are no longer in use;

c) set the other fields to the same values contained in the failed XFER_RDY frame; and
d) resend a Transmit Frame (Interlocked) request to the port layer for the failed XFER_RDY frame.
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Table 3 defines messages that this state shall send to the ST_TFR state machine upon receipt of the listed 
confirmations and arguments, based on the conditions under which each confirmation or argument was 
received.

Table 3 — Messages sent to the ST_TFR state machine

Confirmation received from 
the port layer or argument 
received from 
ST_TTS3:Prepare_Data_In

Conditions under which confirmation 
was received

Message sent to the 
ST_TFR state machine

Transmission Status (ACK 
Received)

The Transmit Frame request was for an 
XFER_RDY frame.

Transmission Complete 
(Xfer_Rdy Delivered) 
with a Target Port 
Transfer Tag argument

Transmit Frame request was for a 
RESPONSE frame

Transmission Complete 
(Response Delivered)

The Transmit Frame request was for a read 
DATA frame and:
a) the Read Data Offset state machine 

variable is equal to the Read Data Buffer 
End state machine variable; and

b) the Read Data Offset state machine 
variable is equal to the Balance Point 
Read Data Offset state machine 
variable.

Transmission Complete 
(Data-In Delivered)

Transmission Status (NAK 
Received), Transmission Status 
(ACK/NAK Timeout), or 
Transmission Status 
(Connection Lost Without 
ACK/NAK)

The Transmit Frame request was for a 
RESPONSE frame and the vendor-specific 
number of retries has been reached.

Transmission Complete 
(Response Failed)

Transmission Status (NAK 
Received)

The Transmit Frame request was for an 
XFER_RDY frame and:
a) if transport layer retries are disabled; or
b) if transport layer retries are enabled and 

the vendor-specific number of retries has 
been reached.

Transmission Complete 
(Xfer_Rdy Failed, NAK 
Received) 

Transmission Status (ACK/NAK 
Timeout) or Transmission 
Status (Connection Lost 
Without ACK/NAK)

Transmission Complete 
(Xfer_Rdy Failed, 
Connection Failed)

Transmission Status (NAK 
Received)

The Transmit Frame request was for a read 
DATA frame and:
a) if transport layer retries are disabled; or
b) if transport layer retries are enabled and 

the vendor-specific number of retries has 
been reached.

Transmission Complete 
(Data-In Failed, NAK 
Received)

Transmission Status (ACK/NAK 
Timeout) or Transmission 
Status (Connection Lost 
Without ACK/NAK)

Transmission Complete 
(Data-In Failed, 
Connection Failed)
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Table 4 defines messages that this state shall send to the ST_TFR state machine upon receipt of the listed 
confirmations and arguments.

If this state receives a Cancel message or a Cancel argument and this state has received confirmations for all 
Transmit Frame requests sent to the port layer, then this state shall send a Transmission Complete (Data 
Transfer Terminated) message to the ST_TFR state machine.

If this state receives a Cancel message or a Cancel argument and this state has not received confirmations 
for all Transmit Frame requests sent to the port layer, then this state shall send a Cancel request to the port 
layer to cancel previous Transmit Frame requests. The Cancel request shall include the following arguments:

a) destination SAS address; and
b) tag.

Upon receipt of a Transmission Status (Cancel Acknowledged) confirmation or argument this state shall send 
a Transmission Complete (Data Transfer Terminated) message to the ST_TFR state machine.

A Transmission Complete message to the ST_TFR state machine shall include the following arguments:

a) destination SAS address; and
b) tag.

9.2.6.3.3.3.2 Transition ST_TTS2:Target_Send_Frame to ST_TTS1:Target_Start

This transition shall occur after this state sends a Transmission Complete message other than Transmission 
Complete (Xfer_Rdy Delivered) to the ST_TFR state machine.

9.2.6.3.3.3.3 Transition ST_TTS2:Target_Send_Frame to ST_TTS3:Prepare_Data_In

This transition shall occur after this state receives a Transmission Status (Frame Transmitted) confirmation for 
a read DATA frame if the Read Data Offset state machine variable is less than the Read Data Buffer End state 
machine variable (i.e., there is more read data to transfer).

If transport layer retries are enabled and the vendor-specific number of retries, if any, for the read DATA frame 
has not been reached, this transition shall occur and include a Retry argument after this state receives one of 
the following confirmations for a read DATA frame:

a) Transmission Status (NAK Received);
b) Transmission Status (ACK/NAK Timeout); or 

Table 4 — Additional messages sent to the ST_TFR state machine

Confirmation received from the port layer or 
argument received from ST_TTS3:Prepare_Data_In

Message sent to the ST_TFR state 
machine

Transmission Status (Bad Destination) Transmission Complete (Connection Failed)

Transmission Status (Connection Rate Not Supported) Transmission Complete (Connection Failed)

Transmission Status (Protocol Not Supported) Transmission Complete (Connection Failed)

Transmission Status (Reserved Abandon 1) Transmission Complete (Connection Failed)

Transmission Status (Reserved Abandon 2) Transmission Complete (Connection Failed)

Transmission Status (Reserved Abandon 3) Transmission Complete (Connection Failed)

Transmission Status (STP Resources Busy) Transmission Complete (Connection Failed)

Transmission Status (Wrong Destination) Transmission Complete (Connection Failed)

Transmission Status (Zone Violation) Transmission Complete (Connection Failed)

Transmission Status (Break Received) Transmission Complete (Data Transfer 
Terminated)
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c) Transmission Status (Connection Lost Without ACK/NAK).

9.2.6.3.3.3.4 Transition ST_TTS2:Target_Send_Frame to ST_TTS5:Receive_Data_Out

This transition shall occur after this state sends a Transmission Complete (Xfer_Rdy Delivered) message to 
the ST_TFR state machine.

9.2.6.3.3.4 ST_TTS3:Prepare_Data_In state

9.2.6.3.3.4.1 State description

This state retrieves the data from the Data-In Device Server Buffer Data-In state machine argument and 
constructs a read DATA frame.

This state shall construct a read DATA frame using the Data-In arguments as follows:

a) FRAME TYPE field set to 01h (i.e., DATA frame);
b) HASHED DESTINATION SAS ADDRESS field set to the hashed value of the Data-In Destination SAS 

Address Data-In state machine argument;
c) HASHED SOURCE SAS ADDRESS field set to the hashed value of the SSP target port’s SAS address;
d) RETRY DATA FRAMES bit set to zero;
e) RETRANSMIT bit set to zero;
f) CHANGING DATA POINTER set as specified in this subclause;
g) NUMBER OF FILL BYTES field set to the number of fill bytes needed for the specified read data;
h) TAG field set to the Data-In Tag Data-In state machine argument;
i) TARGET PORT TRANSFER TAG field set to a vendor-specific value;
j) DATA OFFSET field set as specified in this subclause;
k) in the information unit, DATA field set as specified in this subclause; and
l) fill bytes, if required.

If this state is entered without a Retry argument then this state shall:

a) set the CHANGING DATA POINTER bit set to zero;
b) set the DATA OFFSET field to the Read Data Offset state machine variable; and
c) in the information unit, set the DATA field to the information in the Device Server Buffer argument that 

corresponds to the read data to be transferred. If the Read Data Buffer End state machine variable 
minus the Read Data Offset state machine variable is equal to the maximum size of the read Data 
information unit, the amount of data shall be the maximum size of the read Data information unit. 
Otherwise, the amount of data shall be the lesser of:
A) the Read Data Buffer End state machine variable minus the Read Data Offset state machine 

variable; and
B) the maximum size of the read Data information unit for this Data-In request.

If this state is entered with a Retry argument then this state shall either:

a) set the CHANGING DATA POINTER bit in the frame to one;
b) set the DATA OFFSET field to the Balance Point Read Data Offset state machine variable;
c) set the Read Data Offset state machine variable to the Balance Point Read Data Offset state machine 

variable;
d) set the Read Data Frames Transmitted state machine variable to zero;
e) set the Read Data Frames ACKed state machine variable to zero; and
f) in the information unit, set the DATA field to the information in the Device Server Buffer argument that 

corresponds to the read data to be transferred. If the Read Data Buffer End state machine variable 
minus the Read Data Offset state machine variable is equal to the maximum size of the read Data 
information unit, the amount of data shall be the maximum size of the read Data information unit. 
Otherwise, the amount of data shall be the lesser of:
A) the Read Data Buffer End state machine variable minus the Balance Point Read Data Offset state 

machine variable; and
B) the maximum size of the read Data information unit for this Data-In request;

or:
a) set the CHANGING DATA POINTER bit in the frame to one;
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b) set the DATA OFFSET field to the Data-In Application Client Buffer Offset Data-In state machine 
argument;

c) set the Read Data Offset state machine variable to the Data-In Application Client Buffer Offset Data-In 
state machine argument;

d) set the Read Data Frames Transmitted state machine variable to zero;
e) set the Read Data Frames ACKed state machine variable to zero; and
f) in the information unit, set the DATA field to the information in the Device Server Buffer argument that 

corresponds to the read data to be transferred. If the Data-In Request Byte Count Data-In state 
machine argument is equal to the maximum size of the read Data information unit, the amount of data 
shall be the maximum size of the read Data information unit. Otherwise, the amount of data shall be 
the lesser of:
A) the Data-In Request Byte Count Data-In state machine argument; and
B) the maximum size of the read Data information unit for this Data-In request.

9.2.6.3.3.4.2 Transition ST_TTS3:Prepare_Data_In to ST_TTS2:Target_Send_Frame

This transition shall occur after this state:

a) constructs a read DATA frame; or
b) receives a Cancel message.

This transition shall include the received Transmission Status, if any, as an argument and the:

a) read DATA frame as an argument; or
b) if a Cancel message was received, then a Cancel argument.

9.2.6.3.3.5 ST_TTS4:Prepare_Xfer_Rdy state

9.2.6.3.3.5.1 State description

This state shall construct an XFER_RDY frame using the Data-Out state machine arguments:

a) FRAME TYPE field set to 05h (i.e., XFER_RDY frame);
b) HASHED DESTINATION SAS ADDRESS field set to the hashed value of the Destination SAS Data-Out 

address Data-Out state machine argument;
c) HASHED SOURCE SAS ADDRESS field set to the hashed value of the SSP target port’s SAS address;
d) RETRY DATA FRAMES bit set to one if transport layer retries are enabled and zero if transport layer 

retries are disabled;
e) RETRANSMIT bit set to zero;
f) CHANGING DATA POINTER bit set to zero;
g) NUMBER OF FILL BYTES field set to zero;
h) TAG field set to the Tag Data-Out state machine argument;
i) if transport layer retries are disabled, TARGET PORT TRANSFER TAG field set to a vendor-specific value;
j) if transport layer retries are enabled, TARGET PORT TRANSFER TAG field set to a vendor-specific value 

that is different from:
A) the target port transfer tag in the previous XFER_RDY frame associated with the Data-Out state 

machine arguments; and
B) any other target port transfer tag currently in use.

If write data is received for a subsequent XFER_RDY frame for a command, then all target port 
transfer tags used for previous XFER_RDY frames for the command are no longer in use;

k) DATA OFFSET field set to zero; and
l) in the information unit, REQUESTED OFFSET field set to the Requested Write Data Offset state machine 

variable; 
m) in the information unit, WRITE DATA LENGTH field set as specified in this subclause; and
n) no fill bytes.

If the SSP target port has the resources available to receive all of the write data as indicated by the Requested 
Write Data Length state machine variable, then this state shall set the WRITE DATA LENGTH field in the 
XFER_RDY information unit to the Requested Write Data Length state machine variable.
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If the SSP target port does not have the resources available to receive all of the write data as indicated by the 
Requested Write Data Length state machine variable (e.g., the SSP target port has a vender specific limit as 
to how much write data may be received during one operation), then this state shall set the WRITE DATA 
LENGTH field in the XFER_RDY information unit and the Requested Write Data Length state machine variable 
to a value representing the amount of write data for which the SSP target port has available resources to 
receive.

9.2.6.3.3.5.2 Transition ST_TTS4:Prepare_Xfer_Rdy to ST_TTS2:Target_Send_Frame

This transition shall occur after this state:

a) constructs an XFER_RDY frame; or
b) receives a Cancel message.

This transition shall include the:

a) if a Cancel message was received, then a Cancel argument; or
b) XFER_RDY frame as an argument.

9.2.6.3.3.6 ST_TTS5:Receive_Data_Out state

9.2.6.3.3.6.1 State description

On entry into this state the Write Data Received Offset state machine variable is set to the Requested Write 
Data Offset state machine variable.

If this state receives a Data-Out Arrived message, then this state shall verify the write DATA frame received 
with the Data-Out Arrived values as specified in table 179. If the verification test fails, then this state sends the 
message specified in table 179 to the ST_TFR state machine.

If:

a) transport layer retries are enabled;
b) the CHANGING DATA POINTER bit is set to zero; and
c) the value in the DATA OFFSET field is not equal to the Write Data Received Offset state machine 

variable,

Table 5 — Reception Complete message for write DATA frame verification failures

Message sent to ST_TFR  a Condition

Reception Complete (Data 
Offset Error)

Transport layer retries are disabled, and the DATA OFFSET field is not equal 
to the Write Data Received Offset state machine variable.

The DATA OFFSET field is:
a) less than the Requested Write Data Offset state machine variable; or 
b) greater than or equal to the Requested Write Data Offset state machine 

variable plus the Requested Write Data Length state machine variable.

Reception Complete (Too Much 
Write Data)

The number of bytes in the DATA field in the write Data information unit plus 
the Write Data Received Offset state machine variable is greater than the 
Request Byte Count Data-Out state machine argument.

Reception Complete 
(Information Unit Too Short) The number of bytes in the DATA field is zero.

a If more than one condition is true, then this state shall select which message to send to the ST_TFR state 
machine using the following order:
1) Reception Complete (Data Offset Error);
2) Reception Complete (Too Much Write Data); or
3) Reception Complete (Information Unit Too Short).



T10/07-317 revision 2 

11  SAS-2: Target Side Transport Layer Write Flowcharts

then this state should discard all Data-Out Arrived messages until the CHANGING DATA POINTER bit is set to one. 
This state shall resume processing additional Data-Out Arrived messages when it receives a Data-Out Arrived 
message with the CHANGING DATA POINTER bit set to one.

If the WRITE data frame verification is successful and the Data-Out Arrived message in not discarded, then 
this state shall:

a) set the Write Data Received Offset state machine variable to the current Write Data Received Offset 
state machine variable plus the number of bytes received in the DATA field of the write Data 
information unit; and

b) process the write data as indicated in the Data-Out state machine arguments using the Device Server 
Buffer (e.g., logical block address) to which the write data is to be transferred.

If the WRITE data frame verification is successful and the CHANGING DATA POINTER bit set to one, then this 
state shall:

a) set the Write Data Received Offset state machine variable to the Requested Write Data Offset state 
machine variable plus the number of bytes received in the DATA field of the write Data information unit; 
and

b) process the write data as indicated in the Data-Out state machine arguments using the Device Server 
Buffer (e.g., logical block address) to which the write data is to be transferred.

If data received in the write DATA frame overlaps data previously received and verified successfully, this state 
may either discard the overlapping data, or replace the previously received data with the new data.

If the Initiator Response Timeout timer is implemented, then this state shall initialize and start the Initiator 
Response Timeout timer:

a) upon entry into this state; and
b) when this state receives and verifies the write DATA frame received with the Data-Out Arrived values 

(i.e., Data-Out data was received and processed).

If the Initiator Response Timeout timer is running, then this state shall stop the timer before transitioning from 
this state.

If the Initiator Response Timeout timer expires, then this state shall send a Reception Complete (Initiator 
Response Timeout) message to the ST_TFR state machine.

If the Write Data Received Offset state machine variable equals the Request Byte Count Data-Out state 
machine argument plus the Application Client Buffer Offset Data-Out state machine argument, then this state 
shall send a Reception Complete (Data-Out Received) message to the ST_TFR state machine after a 
Reception Complete (ACK Transmitted) confirmation is received for each write DATA frame previously 
received.

If this state receives a Cancel message, then this state shall send a Reception Complete (Data Transfer 
Terminated) message to the ST_TFR state machine.

If this state receives Transmission Status (Break Received) confirmation, then this state shall send a 
Reception Complete (Data Transfer Terminated) to the ST_TFR state machine.

The Reception Complete message, if any, shall include the tag as an argument.

9.2.6.3.3.6.2 Transition ST_TTS5:Receive_Data_Out to ST_TTS1:Target_Start

This transition shall occur after this state sends a Reception Complete message to the ST_TFR state 
machine.

9.2.6.3.3.6.3 Transition ST_TTS5:Receive_Data_Out to ST_TTS4:Prepare_Xfer_Rdy

This transition shall occur:

1) if the Write Data Received Offset state machine variable is less than Request Byte Count Data-Out 
state machine argument plus the Application Client Buffer Offset Data-Out state machine argument 
and equal to the Requested Write Data Offset state machine variable plus the Requested Write Data 
Length state machine variable;
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2) a Reception Complete (ACK Transmitted) confirmation is received for each write DATA frame 
previously received;

3) determining the amount of write data already transferred by subtracting the Application Client Buffer 
Offset Data-Out state machine argument from the Write Data Offset state machine variable; 

4) after setting the Requested Write Data Length state machine variable to the Request Byte Count 
Data-Out state machine argument minus the amount of write data already transferred Requested 
Write Data Offset state machine variable; and

5) after setting the Requested Write Data Offset state machine variable to the Write Data Received 
Offset state machine variable.

2 ST_TTS transport layer write data flowcharts

Figure 1 — Representation of transport layer (i.e., ST_TTS1 and ST_TTS4) write data operation
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Write Data Length = length of receive resources
Requested Write Data Length = length of receive resources

Yes

ST_TTS2

First
Burst?

Requested Write Data Length = Data-Out Request Byte Count

No

Requested Write Data Length = First Burst Size

Yes

ST_TTS5

Requested Write Data Length = Amount of write data requested by the device server from the application client buffer
Requested Write Data Offset = Device server requested offset in the application client buffer for write data
Data-Out Request Byte Count = The number of bytes requested to be transferred. Set by the device server.
Application Client Buffer Offset = The offset into the application clients buffer that contains the write data
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Figure 2 — Representation of transport layer (i.e., ST_TTS2) write data operation
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Figure 3 — Representation of transport layer (i.e., ST_TTS5) write data operation 
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Data-Out Request Byte Count = The number of bytes requested to be transferred by the device server.
Write Data Offset =  The current offset into the application clients  buffer that contains the write data.
Bytes recevied = The number of bytes in the last write Data information unit that was received.
Application Client Buffer Offset = The initial offset into the application clients buffer that contains the write data.

Data Offset LT
Requested Write

Data Offset
Yes

Write Data Offset = Requested Write Data OffsetST_TTS1

ST_TTS2

Wait for Data-Out Arrived message to be received

Retries
enabled

No

Data Offset =
Write Data OffsetYes

No

ST_TTS1

No

Data Offset GE
Requested Write

Data Offset + Requested
Write Data Length

Yes

Bytes received + Write
Data Offset GT Data-Out

Request Byte Count

No

Yes

Reception Complete
(Too Much Write Data)

ST_TTS1

Bytes
received = 0

No

Reception Complete
(Information Unit Too Short)

Yes

Yes

No

Data Offset NE
Write Data Offset

Write Data Offset
= Requested Write Data Offset
+ Requested Write Data Length

Retries
enabled

Changing Data
Pointer = 0

Yes

Yes

Discard the write data frame

Yes

Write Data Offset = Write Data
Offset + Bytes received

No

Process write data frame

Write Data
Offset = Data-Out Request

Byte Count + Application Client
Buffer Offset

NoWait for  all Reception
Complete (ACK Transmitted)

to be recieved

Reception Complete
(Data_Out Received)

Yes

Wait for all Reception Complete
(ACK Transmitted) to be received

Yes

Requested Write Data Offset = Write Data Received
Requested Write Data Length = Data-Out Request Byte Count -

(Write Data Offset - Application Client Buffer Offset)

ST_TTS4

No

Write Data Offset =
Requested Write Data Offset

+ Bytes received

No

No


	9.2.6.3.3 ST_TTS (target transport server) state machine
	9.2.6.3.3.1 ST_TTS state machine overview
	9.2.6.3.3.2 ST_TTS1:Target_Start state
	9.2.6.3.3.2.1 State description
	9.2.6.3.3.2.2 Transition ST_TTS1:Target_Start to ST_TTS3:Prepare_Data_In
	9.2.6.3.3.2.3 Transition ST_TTS1:Target_Start to ST_TTS4:Prepare_Xfer_Rdy
	9.2.6.3.3.2.4 Transition ST_TTS1:Target_Start to ST_TTS5:Receive_Data_Out
	9.2.6.3.3.2.5 Transition ST_TTS1:Target_Start to ST_TTS7:Prepare_Response

	9.2.6.3.3.3 ST_TTS2:Target_Send_Frame state
	9.2.6.3.3.3.1 State description
	9.2.6.3.3.3.2 Transition ST_TTS2:Target_Send_Frame to ST_TTS1:Target_Start
	9.2.6.3.3.3.3 Transition ST_TTS2:Target_Send_Frame to ST_TTS3:Prepare_Data_In
	9.2.6.3.3.3.4 Transition ST_TTS2:Target_Send_Frame to ST_TTS5:Receive_Data_Out

	9.2.6.3.3.4 ST_TTS3:Prepare_Data_In state
	9.2.6.3.3.4.1 State description
	9.2.6.3.3.4.2 Transition ST_TTS3:Prepare_Data_In to ST_TTS2:Target_Send_Frame

	9.2.6.3.3.5 ST_TTS4:Prepare_Xfer_Rdy state
	9.2.6.3.3.5.1 State description
	9.2.6.3.3.5.2 Transition ST_TTS4:Prepare_Xfer_Rdy to ST_TTS2:Target_Send_Frame

	9.2.6.3.3.6 ST_TTS5:Receive_Data_Out state
	9.2.6.3.3.6.1 State description
	9.2.6.3.3.6.2 Transition ST_TTS5:Receive_Data_Out to ST_TTS1:Target_Start
	9.2.6.3.3.6.3 Transition ST_TTS5:Receive_Data_Out to ST_TTS4:Prepare_Xfer_Rdy




<<
  /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


