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There are mainly two methods to obtain CPI (clock cycles per instruction) or MIPS (Millions
of Instructions Per Second) in TRACE32.

BenchMark Counters

The first method is BMC (BenchMark Counters), which in the case of Arm processors
correspond to the PMU (Performance Monitoring Unit). BMC is supported by the TRACE32
BMC. * command group. The results are directly obtained from the core counters, which
makes BMC the recommended primary method for measuring CPI or MIPS.

In addition, BMC often provides counters for cache hits and misses, which may also be
useful in the context of CPI analysis. To check whether BMC is supported for your processor
architecture, refer to the Processor Architecture Manual for your target in main.pdf. Generic
BMC commands are documented in the General Commands Reference Guide B.

Example for Arm Cortex-A72

BMC.state

BMC.AutoInit ON

BMC.CLOCK 1000MHz
BMC.PMNO.EVENT INST RETIRED
BMC.PMNO.RATIO X/TIME

BMC.Init
© BBMCastate =8 E=E
— control profile snoop SELect CLOCK runtime
RESet [ PLOTTER &SNOOPH 4 List PMNO w = TREE 1000.0MHz 955.141ms [ Export
@ Init 4] Autolnit [ISnoopSet B PROfieChart B s¥mbol £ s¥mbol [ Trace
ounter _name event COUNTELOD COUNTEL] |cOuUntEL? |size value ratio ratio value ov =
— CLOCKS 955141213 [RUNTIME 955.14Ims
f— PMNO INST_RETIRED (Instruction arch |ALL |ALL |ALL 32BIT 400175376 | OFF
— PMN1 OFF (Disable BenchmarkCounter) |ALL IALL IALL 32BIT OFF
[— PMN2 OFF (Disable BenchmarkCounter) |ALL IALL JALL 32BIT OFF
— PMN3 OFF (Disable BenchmarkCounter) |ALL IALL |ALL 32BIT OFF
f— PMN4 OFF (Disable BenchmarkCounter) |ALL IALL IALL 32BIT OFF
f{— PMN5 OFF (Disable BenchmarkCounter) |ALL IALL |ALL 32BIT OFF
f— ETM1 OFF (Disable BenchmarkCounter) |ALL IALL IALL 16BIT OFF
— ETM2 OFF (Disable BenchmarkCounter) |ALL IALL IALL 16BIT OFF

Using Trace-Based Measurments
The second method is to use trace-based measurements to obtain CPI or MIPS values.
This approach is mainly useful for metrics not covered by BMC counters. CPI can be
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statistically analyzed from trace data using commands such as Trace.STATistic.CYcle,
which provides average clocks per instruction calculated from traced instructions and
cycles.

Trace.STATistic.CYcle

W B:Trace.STATistic.CYcle EI@
& B MIPS B RWINST B ALL | 4096,
records: 1628. 1nstr: 6893.
time: 10. 486us instr/second: 657.356578MHz
clocks: 10486. cpi: 1.52
cycles bytes cycles/second bytes,/second
TTow Tetch 6593, 27572, 657.356578MHz |2629.426315MB
flow read 1865. 14490, 177.857249MHz  [1381. 850692MB
flow write 250. 1809. 23.841454MH=z 172.516763MB
cycles bytes cycles/second bvtes, /second
bus read 0. 0. 0.Hz 0.B
bus write 0. 0. 0.Hz 0.B
instructions ratio freguency
instr 6893, 100. DO0% 657.356576MHz
cond instr pass 0. 0. 000% 0.Hz
cond instr fail 0. 0. 000% 0.Hz
Toad instr 1798. 26.084% 171.467739MHz
store instr 194. 2.5814% 18.500968MH=z
load/store instr 0. 0. 000% 0.Hz
uncond branch 178. 2.582% 16.975115MHz
cond branch 1519. 22.036% 144, 860676MHz
branches ratio frequency
uncond dir 109, 1.581% 10. 394874MHz
uncond indir 69, 1.001% 6.5B80241MHz
cond not taken 56. 0.812% 5. 340485MHzZ
cond dir taken 1463, 21.224% 139.52019MHz
cond 1ndir taken 0. 0. 000% 0.Hz
calls 72. 1.044% 6. 866338MHz
returns 0. 0.870% 5.721949MHz
traps 0. 0. 000% 0.H=z
interrupts 1. 0.014% 95. 365KH=z
number ratio freguency clocks
1dles 1. 0. 000% 95. 365KHz
fifofulls 0. 0. 000%
trace gaps 0. 0. 000% hd

The MIPS.* commands can additionally be used to analyze the MIPS. The system can be
analyzed under different aspects: workload per task, workload per high-level language line,
workload per specified functional group etc. The following command displays for instance a
numerical analysis per function.

MIPS.STATistic.Func

=/ B:MIPS.STATistic.Func =R
B iif || = | 5/Detailed | List % Funcs || %f Mesting = | Flat = | Tree B 005,
funcs: 36. total: 7067.
range [total min max avr count interns [1% 2% 5% 10% 20% i
sieve 1094, 547. 547. 547. 2. 15.480% ~
test_cond_instr 76. 14. 24. 19. 4. 1.075% m
Func2 278. 139. 139. 139. 2. 3. 084% |—
funcZa 194, 97. 97. 97. 2. 2,745 |—
funczb 152, 76. 76. 76. 2. 2,1508 |(—
funczc 176. 88. 85, B8. 2. 2,490 |e———
funczd 218. 109. 109. 109. 2. 3. 084% |——
init_Tinked_Tlist 890. 445. 445. 445. 2. 12.593%
funcs 38. 19. 19. 19. 2. 0.537% [+
func3 4. 2. 2. 2. 2. 0.056% |+
funcs 22. 11. 11. 11. 2. 0.311% |+
funcé 435. 24, 4. 4. 2. 0.679% |+
func? 48. 24, 24, 24, 2. 0.679% |+
funcs 382. 191. 191. 191. 2. 54055 (— L
< >

Refer for more information about the MIPS.* command group to the General Commands

Reference Guide M.
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Moreover, you can use the ISTATistic.* command group to obtain detailed information

for individual instructions when a program trace is available. However, it should be noted
that for “high-end” cores this method may not provide cycle-accurate results for every

single instruction.

Example:

ISTATistic.ADD
ISTATistic.ListFunc
List /ISTAT

£ | BISTATistic ListFunc = Eoh ===
B |» | List + Add & Load... Save... @ Init
- address - |tree coverage |count time clocks ratio cpi =
P :FFFCD --FFFCZ41F Eisieve 86.977% - 1.187ms 320558, [100.000% [45.4 ~
P:FFFCO9F8--FFFCOSFF @ funco 0.000% 0. 0. 000 0. 0.000% -
P :FFFCOADO--FFFCOA27 ® funcl [LO0. 000% 15. 20.200us 5454, 1.701% |36.4
P:FFFCOA28--FFFCOB17 = funcz 96. 666% 2. 20.967us 5661. 1.765% |26.0
P:FFFCOA28--FFFCOA33 wieve.c 1151--153 [100.000% 2. 0.744us 201. 0.062% (33.5
P:FFFCOA34--FFFCOA43 Lieve.c 4154--159 [100.000% 2. 0.993us 268. 0.083% |33.5
P :FFFCOA44--FFFCOA4F ~ieve.c \160--160 [L00.000% 2. 0.744us 201. 0.062% (33.5
P:FFFCOAS0--FFFCOAST ~ieve.c 4161--162 [100.000% 2. 0.497us 134. 0.041% |33.5
P :FFFCOAS 8--FFFCOAG3 ~ieve.c \163--163 [L00.000% 2. 0.637us 172, 0.053% 28.7
P :FFFCOAG4--FFFCOAGE ~ieve.c Y164--165 [100.000% 2. 0.607us le4. 0.051% [41.0 hs
i= [Bulist /ISTAT] EI
M Step| M Over| A Div | ¢ Ret|| @ Up » Go 11 Break ¥ Mode | & | t.| % Find: sieve.c
count clocks  ¢pi addr/1ine |source | | | =i
. - A
void func2(void)
a, 201. 33.5 153 |{
int autovar;
register int regvar; . o . o
static int fstatic = 44; /* initialized static variable */
static int fstatic2; /* not initialized static variab
2. 268. 33.5 159 autovar = regvar = fstatic;
g 201. 33.5 160 autovar++;
2. 134. 33.5 162 funcl( &autovar J; ‘* to force autovar as stack-scope */
2. 172. 28.7 163 funcl({ &fFstatic ); /* to force fstatic as static-scope */
2. 164. 41.0 [ 165 for ( regvar = 0; regvar < 5 ; regvar++ )
10. 899. 26.4 165 for ( regvar = 0; regvar < 5 ; regvar++ )
10. 1753. 19.5 166 mstaticl += regvar*autovar;
v

Refer for more information about the ISTATistic.* command group to the General

Commands Reference Guide I.

Note

The trace results must not include errors, such as FIFOFULLs or FLOWERRORS, in order to
provide reliable results. Refer for more information to HARDERRORS, FIFOFULLs and
FLOWERRORS in the trace.
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