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802

/

Storing data units in private caches in nodes of a multiprocessor system, wherein each
node contains at least one processor (CPU), at least one cache private to the node, and at
feast one cache location buffer (CLB) private to the node

Storing, in each CLB, location information values, each location information value
indicating a location associated with a respective data unit, wherein each location
information value stored in a given CLB indicates the location to be either a location
within the private cache disposed in the same node as the given CLB, to be a location in
one of the other nodes or to be a location in a main memory

Maintaining coherence of values of the data units using a cache coherence protocol

Updating, by the cache coherence protocol, the location information values stored in the
CLBs in accordance with movements of their respective data units
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FIG. 9

{(*)  Outstanding ReadReq need to complete before a node sends an Ack
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(*y  Outstanding ReadReqCM do not need to complete before a sending an Ack



WO 2017/077502

PCT/IB2016/056655

11/15

Requestor 601

DIR 660

Location 671

PB Nodes 690

State==

i
1101: ReadReqCM (21

1107 CLB info

[1102: Block
|
1103: PB[601]=1

1104: CLBReq

1106: CLB info

»/1105:PR :=0 (%)

=
|
|
|

1110:State=5 i g

1140 Data

1108 Read

| .
11itLe=LL 20 Cmp

|

|

i

1113: Unblock

I
|
|
|
|
|
a

FIG. 11

(*y  Outstanding ReadReqCM do not need to complete before a sending an Ack
(**) Wait until all the node's outstanding ReadReq fot this data unit have completed



1210: Unblock

WO 2017/077502 PCT/IB2016/056655
12/15
PB Nodes 690
Requestor 601 DIR 660 Location 671 and 699

] ] ] a
State==1 11201 InvReq l | |
| 2o i E
| [1202: Block i E
| | i |
| (1203: LI .= 601 1204:Inv |
a 1 ] ™)

- 1 I ®11205: LI = 601

A i 51297 Ack(®) 11206 State:=1

g 5 5 |
g ! ? |
1208: State = E } ; E
1209: Cmp | |
i E
i E
i i

FIG. 12

(*y Do not send ACK until all outstanding ReadReqs have been completed
(**} Requestor may receive read requests for the data unit before Ack have been received



WO 2017/077502

13/15

PCT/IB2016/056655

PB Nodes 690

Requestor 601 DIR 660 Location 671 and 699
i
State=M ;E 301:CopyData E
iiBOZ:Copied |
503 ‘EvictReq E
| 04: Block E
l 05: LI =671 1306:NewLI E

[1308: Ack (*)

3|
®1307 LI=671

/

&

1309 State=I [*®

[1310:Cmp

i

|

{

l

i
)

3

h3

i

i

i

|

i

i

|

l

”}1 311:Unblock

i
|
-
|
|
|
|
|
|
i
!
|
|
|
i

FIG. 13

(*y Do not send ACK urut all outstanding ReadRegs have been completed
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1400
1402
Storing data units in private caches in nodes of a multiprocessor system and in global
caches and a memory, wherein each node contains at least one processor (CPU), at least
one cache private to the node
1404
Maintaining a coherency of values of the data units stored in the private and global caches
using a cache coherence protocol which performs lockups in a directory storing locality
information for the data units
1406

Wherein the location information identifies a location where the data unit resides as being
one of: a node, giobal cache or memory

FIG. 14
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Storing data units in private caches in nodes of a multiprocessor system and in global
caches and a memory, wherein each node contains at least one processor (CPU), at least
one cache private to the node, the nodes being connected via a network

Maintaining coherence of values of a data units stored in the caches by a distributed cachel
coherence protocol which sends coherence messages on the ntwork

Blocking some coherence messages from being sent on the network

Maintaining sending a coherence message activates the blocking function to block other
coherence messages if the other coherence messages are for the same address region as
the coherence message.

FIG. 15
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