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ARM Processor Organization

ARM core

Cache Memory
M tCache Management
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h lCache Policy
Write policy: WB or WT
Cache line replacement policy

Round-robin 
Pseudorandom
When victim counter reaches the max. vlaue, reset to the ,
base value

Allocation policy on a cache miss
Read-allocateRead allocate
Read-write-allocate

E g  ARM920T: WB/WT  RR/PR  RAE.g., ARM920T: WB/WT, RR/PR, RA
Xscale: WB/WT, RR, RA/RWA
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RR vs. Pseudorandom Replacement

RR
(+) Predictability improved
(-) large change in performance for a small ( ) g g p

change in memory access

4



hEX: ARM 940T Cache

4KB I-Cache
4 Sets, each set with 1KB
16B line size16B line size
64 B in a way
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void cache_RRtest(unsigned int times,unsigned int numset)
{{

clock_t count;
printf("Round Robin test size = %d\r\n", numset);

bl R dR bi ()enableRoundRobin();
cleanFlushCache();
count = clock();
readSet(times,numset);
count = clock() - count;
printf("Round Robin enabled = %.2f seconds\r\n",p ( \ \

(float)count/CLOCKS_PER_SEC);
enableRandom();
cleanFlushCache();cleanFlushCache();
count = clock();
readSet(times, numset);
count = clock() - count;count = clock() - count;
printf("Random enabled = %.2f seconds\r\n\r\n",

(float)count/CLOCKS_PER_SEC);
}
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}

int readSet( unsigned int times, unsigned int numset)
{

int setcount, value;
volatile int *newstart;

l til  i t * t t  (i t *)0 20000volatile int *start = (int *)0x20000;
__asm
{

ti ltimesloop:
MOV     newstart, start
MOV     setcount, numset

setloop:setloop:
LDR     value,[newstart,#0];
ADD     newstart,newstart,#0x40;
SUBS    setcount  setcount  #1;SUBS    setcount, setcount, #1;
BNE     setloop;
SUBS    times, times, #1;
BNE     timesloop;BNE     timesloop;

}
return value;

}

Cache_RRtest(0x10000, 64) vs.
Cache_RRtest(0x10000, 65)?
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}

System Control Coprocessor 15

Used to configure & control ARM cached 
corescores
Clean & Flush cache

Flush in ARM == Invalidate
Clear the valid bit in the cache line

Cl  i  ARM  Fl hClean in ARM == Flush
Write dirby cache lines to memory

D i  it  b ffDrain write buffer
Cache lockdown
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h kdCache Lockdown

Improve the predictability but reduce 
the cache sizethe cache size

Candidates for lockdown
Vector interrupt tablep
ISR
Performance critical codePerformance critical code
Global variables (frequently used)
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ARM 920T I-Cache Organization
6 ( 2 l 32 b d 616KB (512 lines * 32 bytes, arranged as a 64-

way set associative cache)
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h kEX: I-Cache Locking
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