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How It Was (802.3-2005)...

* The PAUSE transmit FSM
assumed that call to the
TransmitFrame() function only
returned after the entire frame
got transmitted, not
instantaneously.

» This ensured that
transmit_in_progress variable
remained true for the entire
duration of frame transmission

31B.3.2.2 Variables

transmission_in_progress

A boolean used to indicate to the
Receive state machine that a
TransmitFrame function call is
pending.
Values:
true; transmission is in
progress

false; transmission is not in
progress
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BEGIN

l

INITIALIZE TX

pause_timerDone == true
transmission_in_progress <= false

transmitEnabled = true

transmitEnabled = false

'

v v v v ¢

HALT TX

PAUSED

transmission_in_progress = false

transmission_in_progress <= false

transmitEnabled = true

pause_ftimerDone = frue

MA_CONTROL.request{reserved_multicast_address,
pause_command,

h 4

n_guanta_tx) *
pause_timerDone = false

TRANSMIT READY

pause_timerDone = false

MA_CONTROL.request(reserved_multicast_address,
pause_command,
n_guanta_tx) *
pause_timerDone = true

MA_DATA request{destination_address,
source_address,
mac_service_data_unit,
frame_check_sequence) *

IMA_CONTROL.request(reserved_multicast_address,

pause_command,

. n_guanta_tx) *
pause_timerDone = true -9 )

SEND CONTROL FRAME

SEND DATAFRAME

transmission_in_progress <= true
TransmitFrame(reserved_multicast_address,

phys Address,
802.3_MAC_Caontrol,
pause_command | n_quanta_fx | zeros,

transmission_in_progress <= true
TransmitFrame(destination_address,

source_address,
mac_service_data_unit,

frame_check_sequence)

frame_check_sequence)

ucT

ucT

Figure 31B-1—PAUSE Operation Transmit state diagram



How it Is (after .3as)... m—

transmission_in_progress < false

° In StateS transmitEnaerd=faIse
SEN D_CONTROL_FRAME aﬂd ALTTX transmitEnabled = trus
S E N D_DATA_F RAM E , the transmission_in_progress — false
MAC:MA_DATA .request executes renemiEnabled= e l
instantaneously and the control r v v v
PAUSED
passes baCk to State PAUS ED ' transmission_in_progress < falsk
pause_timerDone = FALSE * pause_timerDone = true
o _ MA_CONTROL request( v
* The transmit_in_progress is only E:zsuir;_e%rrﬂr?;ﬁ‘st_addregsl —
; . n_quanta_
asserted for an instance and is lse_timerDons = false
quickly reset back to false.
pause_timerDone = frus * pause_timerDone = true *
MA_CONTROL request{ MCF:MA_DATA request(
reserved multicast address, destination_address,
pause_command, — ' source_address, )
i e e
IMA_GONTROL request(
r%%esgegam#]gﬁgst_address,
e SO what? O

¥ ¢ ¢

SEND CONTROL FRAME SEND DATA FRAME
ransmission_in_progress < true transmission_in_progress = true
MAC:MA_DATA request| MAC:MA_DATA request(
reserved multicast_address, “desiination address
phys_Address, _ source_address,
pause_mac_service_data_unit, mac_service_data_unit,
frame_check_sequence) frame_check_sequence)
UCT UCT
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Figure 31B-1—PAUSE Operation Transmit state diagram



Different Flow Control Operation

e The transmit_in_progress l opeode = pause_command
variable is used in the WAIT FOR TRANSMISSION COMPLETION
receive state machine to
decide when to start the

. . [transmission_in_progress = false|* (DA # reserved_multicast_address) *
= + DA # phys_Add

Pause timer (it should not e DA S s Aderoct) (DA 7 phys Address)

start in the middle of ———

transmitting a frame). . quanta. i = data [17:32]

Start pause_timer (n_quanta_rx * pause_quantum)
J ucT
Y
END PAUSE

Figure 31B—-2—PAUSE Operation Receive state diagram
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Disappearing Flow Control Act

Original Flow Control Behavior
n PQ

-l [

Rx
Tx

true ”
toTee transmit_in_progress —
PAUSE timer start

Current Flow Control Behavior

n PQ

RXx

TX
true " “
false transmit_in_progress

PAUSE timer start

* If PAUSE arrives during a frame transmission and pause_time is
shorter than the remaining frame transmission time, the transmitter

will not pause at all!
August 13, 2008 5



BEGIM

Conclusion .

INITIALIZE TX
pause_timerDone <= frue

fransmission_in_progress < false

 Today, Flow Control is
fundamentally broken

transmitEnakbled = false

transmitEnabled = trus

HALT TX
transmission_in_progress < false

transmitEnahled = true

e To fix it, either revert to |
TransmitFrame and ’ v
document the function e e 2
blocking behavior (FSM
remains in state until the
function completes)

pause_timerDone = FALSE * pause_imerDone = frue

Ma_CONTROL request] -

reserved_muliicast_address,
pause_command, — ' TRANSMIT READY

n_quanta_tx)

pause_timerDone = false

pause_timerDone = true *
MCF:MA_DATA request(

pause_timerDone = trus *
MA_CONTROL. reguest(

Or reserved_muliicast_address, destination_address,
- e pause_command, source_address, _
n_guanta_tx) ' mac_service_data_unit,

frame_check_sequence) *

IMA_CONTROL.reguest|
reserved_multicast_address,
pause_command,
n_quanta_t)

« Add explicit MAC indication

to the MAC Client (flow ' v !

control in this case) that
transmission has ended (as
shown =)
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SEND CONTROL FRAME

transmission_in_progress < true

MACMA_DATA request(

resenved_mulicast_address,
phys_Address,

pause_mac_service_data_unit,
frame_check_seguence)

MAC:MA_DATA.indication( TransmitStatus )

SEND DATA FRAME

fransmission_in_progress < frue

MAC:MA_DATA requesi|
destination_address,
source_address, ]
mac_service_data_unit,
frame_check_sequence)

MAC:MA_DATA.indication( TransmitStatus )



