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Table 2: Transition Table for MESI Inclusive Protocol L2, Part 2: events generated by memory messages / at the L2.

Data Data
IFetch Load Store Inv (I;Ve‘;(; (fev:f\i/[ Data DataM fli?in AAzﬁS FAVZI(: chll}( AAciis Repl.
send GetS only /| send GetS /| send GetM /
I S S ™ send Ack
S hit hit sends(lith / send IAck / ;
. send Data to req
E hit hit hlsl / send IAck / end Daga o dir / send DatIa toreq/ Sen& PIut /
M hit hit hit send Daia to dir / SS:I?; ll))c?ttc?tt; éfrq/ send DatIa to req / sen;i/[ PIut /
S )
IS stall stall stall sen;iSAIck/ send UnéolackM /| send UnSblockS / /S stall
IM stall stall stall send Ack inCSAl\CdkS/ send U’l’\lzZOCkM /incAcks stall
SM stall stall stall senclil\zj}ck / IncAcks send U’/ll\lj[ZOCkM/ stall
send UnblockS .
IS T stall stall stall send Ack send U”é’ lockM 1 hit hllt / stall
/1
. | send Data to req
M 1 stall stall stall send Dscllgléo dir/ send l;%t\? Iéo dir / send Dséﬁ\?l? req/ /1 stall
SINK stall stall stall send Ack - /1 stall
Accelerator Events XG Requests XG Responses
States LLoad Store Replacement Invalidate DataM DataE | DataS | WBAck
M hit hit send PutM / B | send Dirty WB /1 - - - -
E hit hit/ M send PutE / B |send Clean WB /1 - - - -
S hit send GetM / B| send PutS /B | send InvAck /1 - - - -
I |send GetS/ B |send GetM / B - send /nvAck - - - -
B stall stall stall send InvAck / M /| E /S /1

Table 4: Sample accelerator L1 cache implementing Crossing Guard’s interface.




Accelerator Events L2 Requests .2 Responses
LLoad Store Replacement Invalidate DataM | DataS | WBAck
hit hit send PutM / M1| send WB /1 - - -
hit send GerM | IM /1 send InvAck /1 - - -
send GetrS /1S |send GetM [ IM - send InvAck - - -
stall stall stall send /nvAck / 1S1 - /S -
stall stall stall send InvAck /M - -
stall stall stall send InvAck - - /1
ISI stall stall stall send InvAck - hit /1 -




L1 Requests L1 Responses XG Request XG Responses L2 Events
GetM GetS PutM InvAck Writeback Invalidate DataM DataS WBAck| All Acks L2 Repl. L(Zjllz ;:E 1
send GerM send GetS
| M /TS - - - send InvAck - - - - - -
S send /nv to sharers send DataS ] ] ] send /nv to sharers ] ] ] ] ] send /nv to sharers
/ SM ard / SI / SR
MO send DataM send DataS send WB send PurM
/M / MOS ) ) ) /1 ) ) ) ) / MRI )
M send /nv to owner | send Inv to owner | send WBAck send /nv to owner send /nv to owner
/ MM / MMOS / MO ) ) / M1 ) ) ) ) / MR )
MOS send /nv to sharers send DataS ] ] ) send /nv to sharers ] ] ) ) send Inv to sharers | send I/nv to sharers
/ MOSM ard / MOSI / MOSR / ER
IM recycle recycle - - - send InvAck send /ﬁltaM - - - /stall /stall
IS recycle record - — - send InvAck seI/l(li\/IIz)aStaS send /lgataS - - /stall /stall
SM recycle recycle - IncAcks - recycle - - - sen;lICl\}/IetM /stall /stall
SI stall stall - incAcks - - - - - send /I’;‘}A ck - -
. send PutS
SR stall stall - incAcks - / SI - - - / SRI - -
SRI stall stall - - - send InvAck - - /1 - - -
send WBAck send PutrM
MR stall stall / MR; send /nv to owner ' MRI /[ M1 - - - - - -
MRI stall stall - - - send InvAck - - /1 - - -
MI stall stall send WB.ACk send /nyv to owner send WB - - - - - - -
/ M1 /1
MOSI stall stall : incAcks : : : : : SeanWB : :
. send PurM
MOSR stall stall - IncAcks - / MOSI - - - I MRI - -
. send PutE
ER stall stall - IncAcks - / MOSI - - - I MRI - -
send WBAck
MM recycle recycle sen/dl\ﬁllfl\lj?ck send /nv to owner | send DataM recycle - - - - stall stall
/M
send WBAck
MMOS recycle recycle Sin&&/géfk send /nv to owner | send Data$ recycle - - - - stall stall
/[ MOS
MOSM recycle recycle - IncAcks - recycle - - - send /llz/ilmM stall stall
MIi stall stall : SeanWB : : : : : : : :
: send PurM .
MRIi stall stall - ' MRI - / M1 - - - - - -
end DaraM




