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a: perform Get-Shared

c¢: perform Get-Exclusive

d: send data to requestor

m: send data to memory
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TBE Cache
State State Description
1 invalid
Stable S shared
states M modificd
15Ab busy invalid, issued GETS, have not scen GETS or data yet
IsA busy invalid, issued GETS, have not seen GETS, have seen data
1sP busy invalid, issued GETS, have seen GETS, havc not seen data yet
AP busy invalid, issued GETX, have not seen GETX or data yet
Transient | IM* busy invalid, issued GETX, have not seen GETX, have seen data
states mP busy invalid, issued GETX, have seen GETX, have not seen data yet
M1 1 modified, issued PUTX, have not seen PUTX yet
m* 1 modified, issued PUTX, have not seen PUTX, then saw other
GETS or GETX (reachable from MI?)
@ ) # V# # + # #
# - #
* +E 0+E # + B# "+B $
? #
# Vi #
! # +B
L0 # <@ + i ) #
Vi #
V& # <@:; + WH# | +
+ 2
2 3 D 2 3
TR 2 3 + & "%
! n $ ! ll! $
#
Vi # F Vi # "
$ +
# # + ' +B
Y # ) #
4 # #
, . L s 1 ##
) # #
+B " #
Y# ot # YHE#S B $ " #
$
# # # # Vi # B #
+B ! ]
# # ) + Coy
#
# +B
<@; + +
)# n
# $ + # A $
# # n $
<@ + 7 n $ : ||@$7
5 # - B
! )# ! *+ # V& #
Vi # " # * + #
#$ # ) Y # I+ +B )
# #
W # + # A +B



% 012 0%32 32 1444

04 8

2 % 01% 50 60 34

Event Description Block B
Load LD at head of Mandatory queue address of LD at head of Manda-
tory Queue
Read-Only Read-Only Prefetch at head of Optional address of Read-Only Prefetch at
Prefetch queue head of Optional Queue
Store ST at head of Mandatory queue address of ST at head of Manda-
tory Queue
Read-Write Read-Write Prefetch at head of Optional address of Read-Write Prefetch at
Prefetch queue head of Optional Queue
Mandatory LD/ST at head of Mandatory queue for address of victim block for LD/ST
Replacement which no cache block is available at head of Mandatory queue
Optional Read-Write Prefetch at head of Optional address of victim block for
Replacement queue for which no cache block is available | Prefetch at head of Optional queue
Own GETS Occurs when we observe our own GETS address of transaction at head of
request in the global order incoming address queue
Own GETX Occurs when we observe our own GETX same as above
request in the global order
Own PUTX Occurs when we observe our own PUTX same as above
request in the global order
Other GETS Occurs when we observe a GETS request same as above
from another processor
Other GETX Occurs when we observe a GETX request same as above
from another processor
Other PUTX Occurs when we observe a PUTX request same as above
from another processor
Data Data for this block from the data network address of data message at head of
incoming data queue
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Action Description

a Allocate TBE with Address=B
c Set cache tag equal to tag of block B.
d Deallocate TBE.
[ Issuc GETS: insert message in oulgoing Address queue with Type=GETS, Address=B, Sender=N.
g Issue GETX:insert message in outgoing Address queue with Type=GETX, Address=B, Sender=N
h Service LD/ST (a cache hit) from the cache and (if a LD) enqueue the data on the LD/ST data queue.
i Pop incoming address queue.
j Pop incoming data queue.
k Pop mandatory queue.
1 Pop optional queue.
m Send data from TBE to memory.
n Send data from cache to memory.
p Issue PUTX: insert message in outgoing Address queue with Type=PUTX, Address=B, Sender=N
q Copy data tfrom cache to TBE.
T Send data from the cache to the requestor
s Save data in data field of TBE.
u Service LD trom TBE, pop mandatory queue, and enqueue the data on the LD/ST data queue if the

LD at the head of the Mandatory queue is for this block.
v Service LD/ST from TBE, pop mandatory queue, and (if a LD) enqueue the data on the LD/ST data

queue if the LD/ST at the head of the Mandatory queue is for this block.
w Write data from data field of TBE into cache
y Send data from the TBE to the requestor.
z Cannot be handled right now.
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