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1. RealTime Linux/T43
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2. S PEREMIIA

2.1 RK3568

(Y B

CPU 4xA55,1314 MHz(PVTPLL@0.9V @len=0x43)

CACHE L1-32K,L2-0K,L3-512K

DDR DDR4,1560M

oS Android-13,kernel-4.19

BL31 rk3568_bl31_rt_v1.01.elf(optimize RT latency)
2.1.1 ZEMIRK

2.1.1.1 PREEMPT_RT Patch

rk3568_t:/ # /data/cyclictest -c @ -m -n -t 4 -p 99
# /dev/cpu_dma_latency set to Qus
policy: fifo: loadavg: 1.70 1.98 2.00 1/1142 3765

T: 0 ( 3920) P:99 1:1000 C:1569551 Min: 8 Act: 11 Avg: 13 Max: 75
T: 1 ( 3921) P:99 I:1500 C:1046353 Min: 9 Act: 13 Avg: 13 Max: 69
T: 2 ( 3922) P:99 I:2000 C: 784755 Min: 9 Act: 11 Avg: 14 Max: 81
T: 3 ( 3923) P:99 1:2500 C: 627795 Min: 9 Act: 12 Avg: 13 Max: 98

G2/
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2.1.1.2 Xenomai Cobalt Mode

rk3568_t:/ # /data/cyclictest -c @ -m -n -t 4 -p 99

# /dev/cpu_dma_latency set to Qus

policy: fifo: loadavg: 0.29 0.18 0.12 1/1107 4216

( 4021) P:99 I:1000 C:12501264 Min:
( 4022) P:99 I:1500 C:8334176 Min:
( 4023) P:99 I:2000 C:6250631 Min:
: ( 4024) P:99 I:2500 C:5000505 Min:
G 3/N)

- 4 - -
w N B o

2.1.2 31

1 Act:

2 Act:
2 Act:
2 Act:

8 Avg:

8 Avg:
9 Avg:
6 Avg:

stress-ng -c 4 --io 2 --vm 1 --vm-bytes 4M --timeout 1000000s

2.1.2.1 PREEMPT_RT Patch

rk3568_t:/ # /data/cyclictest -c @ -m -n -t 4 -p 99

# /dev/cpu_dma_latency set to Ous

policy: fifo: loadavg: 9.36 9.67 9.84 8/1152 3678

( 3482) P:99 1:1000 C:5892687 Min:
( 3483) P:99 I:1500 C:3928444 Min:
( 3484) P:99 1:2000 C:2946323 Min:

- 4 - -
w N B o

: ( 3485) P:99 I:2500 C:2357050 Min:
(hst2/Ne)

2.1.2.2 Xenomai Cobalt Mode

9 Act:
9 Act:
9 Act:
10 Act:

rk3568_t:/ # /data/cyclictest -c @ -m -n -t 4 -p 99

# /dev/cpu_dma_latency set to Ous

policy: fifo: loadavg: 7.65 7.80 7.75 8/1118 3998

( 3492) P:99 I:1000 C:21069118 Min:
( 3493) P:99 I:1500 C:14046070 Min:
( 3494) P:99 I:2000 C:10534550 Min:

- 4 < -
W N B o

: 3 ( 3495) P:99 I:2500 C:8427637 Min:
(M5 /M)

2.1.3 2

2 Act:
2 Act:
2 Act:

2 Act:

20 Avg:
20 Avg:
13 Avg:
20 Avg:

4 Avg:
13 Avg:
6 Avg:

15 Avg:

7 Max:

7 Max:
8 Max:
7 Max:

25 Max:
25 Max:
26 Max:
26 Max:

13 Max:
15 Max:
16 Max:

15 Max:

stress-ng -c 4 --io 2 --vm 1 --vm-bytes 4M --timeout 1000000s + fHifIEA

68
70
66
58

123
116
120
126

85

76

70
96
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2.1.3.1 PREEMPT_RT Patch

rk3568_t:/ # /data/cyclictest -c @ -m -n -t 4 -p 99
# /dev/cpu_dma_latency set to Qus

policy: fifo:

(o

- 4 - -

( 1796)
( 1797)
( 1798)
( 1799)

w N B o

[{12/N)

loadavg: 11.92 12.59 12.59 9/1196 3372

P:99 I:1000 C:52099573 Min:
P:99 I1:1500 C:34733036 Min:
P:99 I1:2000 C:26049766 Min:
P:99 I:2500 C:20839804 Min:

2.1.3.2 Xenomai Cobalt Mode

9 Act:
9 Act:
10 Act:
10 Act:

rk3568_t:/ # /data/cyclictest -c @ -m -n -t 4 -p 99
# /dev/cpu_dma_latency set to Ous

policy: fifo:

@

2.2 RK3562

- 4 < -

( 2062)
( 2063)
( 2064)
( 2065)

w N B o

X1 2/ N

HCE

CPU

CACHE

DDR

oS

2.2.1 Z3EMA

loadavg: 10.21 10.06 9.99 10/1193 3177

P:99 I:1000 C:41956558 Min:
P:99 I1:1500 C:27971036 Min:
P:99 I:2000 C:20978270 Min:
P:99 I:2500 C:16782616 Min:

B
4xA53,2016MHz
L1-32K,L2-512K

LP4X,1320M

2 Act:
2 Act:
2 Act:
2 Act:

BUILDROOT,kernel-5.10

2.2.1.1 PREEMPT_RT Patch

34 Avg:
41 Avg:
55 Avg:
26 Avg:

34 Avg:
29 Avg:
30 Avg:
28 Avg:

root@rk3562-buildroot:/# cyclictest -c © -m -n -t 4 -p 99
# /dev/cpu_dma_latency set to Ous
loadavg: 1.00 1.26 1.31 1/202 1344

policy: fifo:

— 4 - -

@

( 1152)
( 1153)
( 1154)
( 1155)
11 14/NE)

w N B o

P:99 I:1000 C:51905271 Min:
P:99 I:1500 C:34603508 Min:
P:99 I:2000 C:25952627 Min:
P:99 I:2500 C:20762098 Min:

4 Act:
4 Act:
4 Act:
4 Act:

6 Avg:
6 Avg:
6 Avg:
6 Avg:

30 Max:
32 Max:
32 Max:
31 Max:

20 Max:
20 Max:
18 Max:
18 Max:

6 Max:
6 Max:
6 Max:
6 Max:

176
165
171
156

112
128

82
105

46
55
28
53
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2.2.1.2 Xenomai Cobalt Mode

root@rk3562-buildroot:/# cyclictest -¢c © -m -n -t 4 -p 99

# /dev/cpu_dma_latency set to Qus

policy: fifo: loadavg: 0.02 0.02 0.00 1/152 2459

- 4 - -
w N B o

(i 4/N)

2.2.2 JEJIiA

stress -c 4 --io 2 --vm 1 --vm-bytes 256M --timeout 1000000s

2.2.2.1 PREEMPT_RT Patch

( 2377) P:99 I:1000 C:14773911 Min:
( 2378) P:99 I:1500 C:9849274 Min:
( 2379) P:99 I:2000 C:7386955 Min:
( 2380) P:99 I:2500 C:5909564 Min:

2 Act:

2 Act:
2 Act:
2 Act:

4 Avg:
4 Avg:
4 Avg:
4 Avg:

root@rk3562-buildroot:/# cyclictest -c @ -m -n -t 4 -p 99

# /dev/cpu_dma_latency set to Ous

policy: fifo: loadavg: 9.42 8.33 8.61 9/220 1477

- 4 - -
w N B o

G 2/)N)

2.2.2.2 Xenomai Cobalt Mode

( 1472) P:99 I:1000 C:7971377 Min:
( 1473) P:99 I:1500 C:5314247 Min:
( 1474) P:99 I:2000 C:3985679 Min:
( 1475) P:99 I:2500 C:3188543 Min:

4 Act:
5 Act:
5 Act:
5 Act:

8 Avg:
16 Avg:
10 Avg:
12 Avg:

root@rk3562-buildroot:/# cyclictest -c @ -m -n -t 4 -p 99

# /dev/cpu_dma_latency set to Ous

policy: fifo: loadavg: 7.93 7.92 7.92 9/165 2370

- 4 < -
W N RO

GiC2/N)

2.3 RK3588

( 2266) P:99 I:1000 C:6493284 Min:
( 2267) P:99 I:1500 C:4328849 Min:
( 2268) P:99 I:2000 C:3246637 Min:
( 2269) P:99 I:2500 C:2597305 Min:

2 Act:
2 Act:
2 Act:
2 Act:

11 Avg:
12 Avg:
11 Avg:
13 Avg:

4 Max:

4 Max:
4 Max:
4 Max:

10 Max:
12 Max:
10 Max:
12 Max:

9 Max:
10 Max:
9 Max:
9 Max:

Sl
28
18
32

69
72
63
76

69
72
40
73
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ACE B

CPU 4xA76(big),2.2GHz, 4xA55(little),1.8GHz
A76:L1-64K,.2-512K
CACHE
A55:1L.1-32K,[.2-128K
DDR LP4X,2112M
OS BUILDROOT kernel-5.10
2.3.1 ZBEIIL

2.3.1.1 PREEMPT_RT Patch

root@rk3588:/# cyclictest -c @ -m -t 8 -p 99
# /dev/cpu_dma_latency set to Ous

policy: fifo: loadavg: 2.71 3.24 3.29 1/322 3955

T: O ( 3406) P:99 I1:1000 C:6766462 Min: 3 Act: 4 Avg: 4 Max:
T: 1 ( 3407) P:99 1:1500 C:4510976 Min: 4 Act: 4 Avg: 4 Max:
T: 2 ( 3408) P:99 I:2000 C:3383228 Min: 4 Act: 4 Avg: 4 Max:
T: 3 ( 3409) P:99 I:2500 C:2706579 Min: 4 Act: 4 Avg: 4 Max:
T: 4 ( 3410) P:99 I1:3000 C:2255481 Min: 1 Act: 1 Avg: 1 Max:
T: 5 ( 3411) P:99 I:3500 C:1933267 Min: 1 Act: 1 Avg: 1 Max:
T: 6 ( 3412) P:99 I:4000 C:1691609 Min: 1 Act: 1 Avg: 1 Max:
T: 7 ( 3413) P:99 I1:4500 C:1503652 Min: 1 Act: 1 Avg: 1 Max:
(Rst2/ N
2.3.1.2 Xenomai Cobalt Mode

root@rk3588:/# cyclictest -c @ -m -n -t 8 -p 99

# /dev/cpu_dma_latency set to Ous

policy: fifo: loadavg: 0.63 0.60 0.55 1/206 1336

T: 0 ( 1163) P:99 I:1000 C:43237018 Min: 1 Act: 2 Avg: 2 Max:
T: 1 ( 1164) P:99 I:1500 C:28824678 Min: 1 Act: 2 Avg: 2 Max:
T: 2 ( 1165) P:99 1:2000 C:21618508 Min: 1 Act: 2 Avg: 2 Max:
T: 3 ( 1166) P:99 I:2500 C:17294807 Min: 1 Act: 2 Avg: 2 Max:
T: 4 ( 1167) P:99 I:3000 C:14412339 Min: 1 Act: 2 Avg: 2 Max:
T: 5 ( 1168) P:99 I:3500 C:12353433 Min: 1 Act: 2 Avg: 2 Max:
T: 6 ( 1169) P:99 1:4000 C:10809254 Min: 1 Act: 2 Avg: 2 Max:
T: 7 ( 1170) P:99 I:4500 C:9608226 Min: 1 Act: 2 Avg: 2 Max:
(k1 2/

2.3.2 F3Iis

stress-ng -c 8 --io 2 --vm 1 --vm-bytes 1024M --timeout 1000000s

11
13
13
13

0 00 N ©

D OO O O OO O O O
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2.3.2.1 PREEMPT_RT Patch

root@rk3588:/# cyclictest -c @ -m -t 8 -p 99

# /dev/cpu_dma_latency set to Qus

policy: fifo:

e e s R e B B

(o

0

~N o ok~ WON B

(

A~ AN AN N~~~

6379)
6380)
6381)
6382)
6383)
6384)
6385)
6386)

{2/

W U U U U U U T

199
199
199
199
199
199
199
199

I

I
I
I
I
I
I
I

11000
11500
12000
12500
13000
:3500
14000
14500

2.3.2.2 Xenomai Cobalt Mode

root@rk3588:/# cyclictest -c @ -m -n -t 8 -p 99

loadavg: 15.20 15.28
C:6473077
C:4315388
C:3236536
C:2589231
CE
C
(o4
C

2157683

11849443
11618261
11438455

# /dev/cpu_dma_latency set to Ous

policy: fifo: loadavg: 12.82 12.81 12.81 11/225 1490
C:12797171 Min:
C:8531447
C:6398585
(GE
C
C
Cc
C

e e e e e

@

0

N o ok~ WON B

(

~ A~ N~~~

(

1179)
1180)
1181)
1182)
1183)
1184)
1185)
1186)

147N

W U U U U U U ©

199
199
199
199
199
199
199
199

I

I
I
I
I
I
I
I

11000
11500
12000
12500
13000
13500
14000
14500

5118868

14265723
13656334
13199292
12843815

15.29 11/345 10678
Act:
Act:
Act:
Act:
Act:
Act:
Act:
Act:

Min:
Min:
Min:
Min:
Min:
Min:
Min:
Min:

Min:
Min:
Min:
Min:
Min:
Min:
Min:

3

[ U NN AN

R NR R R R R

1 Act:
Act:
Act:
Act:
Act:
Act:
Act:
Act:

13

N NN R 0 B~ N

a ~ b WA D

Avg:
Avg:
Avg:
Avg:
Avg:
Avg:
Avg:
Avg:

4 Avg:
Avg:
Avg:
Avg:
Avg:
Avg:
Avg:
Avg:

N D NN N O NN

o o o0~ 00~ W

Max:
Max:
Max:
Max:
Max:
Max:
Max:
Max:

4 Max:
Max:
Max:
Max:
Max:
Max:
Max:
Max:

28
24
24
30
16
15
16
15

19
16
25
28
17
18
17
19
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