Lecture 12: Cache IV
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Froblem:
lganoring cache lines that don't contain anything of value... e.g., on
- start-up
- "“Back door” changes to memory (eg loading program from disk)
Solution:

Extend each TAG with VALID bit.

® Valid bit must be set for cache line to HIT. i@)\ﬁ-‘ﬁﬂ%lﬁ' fEv=1
* At power-up / reset : clear all valid bits %*;LEJZ§13LHTJ-1§VZO

* Set valid bit when cache line is first replaced. BRI ERETEV=1
¢ Cache Control Feature: Flush cache by clearing all valid bits, Under

program/external control. BT {EV=04RlICache
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OM EEFEEEMNCE TO Mem [X]: Look for X among cache tags...

HIT: X = TAG(i) . forsome cache lineg i

READ: return DATA(I)
WEITE: change DATA(I): Start Write to
hMem(X)

MISS: X not found in TAG of any cache line

EEFLACEMENT SELECTION:
Select some line k to hold Mem[X] (E9BA)

READ: Read Mem[X]
[,;g;;'gﬁg Set TAG(K)=X, DATA(K)=Mem [X]

WEITE: Start Write to Mem(X)
Set TAG(k)=X, PATA(K)= new Mem[X]



Write Policy: Write Through versus Write Back
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o What!!! How can this be? Memory is too slow(>100Cyc  les)?
10%RYTEfiEESECPIEME]: 1.0+100x10%=11
- ERAB%E D (Write Buffer )
— Write Back (—*'4E. BB, [E)
o ERER—RE[[CacheiR, BRB/MEL (“dirty bit- BE{L”)
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Write Buffer Saturation
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OM REFERENCE TO Mem[X]: Look for X among tags...
HIT: X == TAG(i) , for some cache line i

EEAD: return DATA[I]
WRITE: change DATA[l}; Start Write to Mem[X]

MISS: X not found in TAG of any cache line

EEFLACEMENT SELECTION:
Select some line k to hold Mem[X]

EEAD: Read Mem[X]
Set Tﬂﬁ[k] = X, DJ'!'ILTJ'!'IL[LT] = Mﬂl"ﬂ[x]

WRITE: Start Write to Mem[X]




B E%2: Write Back & -

o)L : LA TNEZEAR 2 E SREE ?
Write Back . Write Allocate !

ON EEFEEENCE TO Mem[X]: Look for X among tags...
HIT: X = TAG(i), for some cache line |

READ: return DATAC()
WEITE: change DATA(I); Sbdarbdiisigada=irhane

MISS: X not found in TAG of any cache line

EEFLACEMENT SELECTION:

Select some line k to hold Mem[X]
Write Back: Write Data(k) to Mem[Tag[k]]

EEAD: Read Mem[X]
Set TAG[k] = X, DATA[k] = Mem[X]

WEITE:

Set TAG[K] = X, DATA[k] = new Mem[X]

le write-bFack worth the troubkle? Depends on (1} cost of write; (2) consktency issues.



$H%2: Write Back &k (“AF”) 1
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ON REFERENCE TO Mem[X]: Look for X among tags...

HIT: X = TAG(i}, for some cache line |
EEAD: return DATA()

WEITE: change DATA(I); Srarrwriteeoeiviemys D[i]=1

MISS: X not found in TAG of any cache line
EEFLACEMENT SELECTION:
Select some line k to hold Mem[X]
If D[k] == 1 (Write Back) Write Data(k) to Mem[Tag[k]]
REEAD: Read Mem[X]; Set TAG[K] = X, DATA[K] = Mem[X], D[k]=0
WRITE: Startiirie-to-irtompd D[k]=1
Set TAG[k] = X, DATA[K] = new Mem[X]




