TOPPERS ASP3 71 — 3 WIZB1T 5 ARMvTM,

ARMvVSM [AJlF DT 4 ANy F % F

/MR T
PR A W T2 € 2 — SRR

April 10, 2020

ASP3 ARM__M April 10, 2020



KERIONED T

e ASP3 ® ARM M KFELERIZIZT 4 A8y F O ELTHEE DMK [ EEAS
Hol

o RERTIINT 4=~ AE2WHELIZH LT 4 ANy F ¥ DiKE
1z 'O\/"(uaﬂ:j_%

o F/IHERENSEEE L /2152 ASP /1 — RV TOERE|IZOVWT LS
E LTIz 72

ASP3 ARM__M

April 10, 2020 2/32



ASP, ASP3 2B} % L iEEH1HE

0o ¥ A7 a7 F A ML Thread E—F, JEF A7 7F A NI
Handler ‘£ — K CTHEAT
o EIN) AAIEHEREZZ D F F Handler £— FT ISR Z U i 2v%h=
=
e Thread E— N TId PSP, Handler E— FTIi& MSP % fii [
o ZEEIVARISERED A Y v ¥ v 7% MSP I2fTh¥ 5 2 tﬁf%é
o AF 2 EYVREZ LIS, BFATDAY Y I BRKAA N
B 7 L — LN T E B ULEDN D S

ASP3 ARM__M April 10, 2020 3/32



ASP & ASP3 OIHFEREIZ BT 5 FHE

e ASP
o 74 A/Xy F % Thread E— FTIT9
FE A7 20 FFAMIDOT 4 ANy FH3EH
K B AARDOHA D CHLEAEME T, 714 A28y FHMEHE
o ¥YAUPINEERET LULEDND D
o ASP3 DIHFELE
o T4 A/NvF % Handler E— K THT9)
FIE EINABIC L BT A A8y FHRY VTIVT, Ek
RIE AT AVTFFAIPSDT 4 ANy FIZETE— FY Y2
T, EHE
o ¥ AZHIHMEHR— T LA

ASP3 ARM__M April 10, 2020 4/32



PendSV/SVC Z M § 2 & OHife (IHFEEH 5 REEE)

o PendSV DEAAMEEITRINELEIZRET S
o ISRDEHDT 1 A%y FERK % PendSV THULEL L, 1EBHOE AL %
BT LI EXIZTA ANy Fy 2T 720
e SVC DEAAEFFE IR SELEIZRET S
o CPU T v ZIREET SVC ZOHE L LHI12T 5720
o CPU T v 7 IREEDELARMBEE L (REEBEE-1) IHETS

ASP3 ARM_M April 10, 2020



PendSV/SVC Z i3 % 7200 O #Efi (IHFEZED H131T

58)

o FAARBEILE DRIE
o PendSV OHNEREICIE 1X-1, WEBEICE X IRELE
(INT_IPM(-1))
e core_initialize() T
set_exc_int_priority(EXCNO_PENDSV, INT_IPM(-1))
o SVC OXVEREIEE I i E B, NEMELE L0
e core_initialize() T
set_exc_int_priority(EXCNO_SVCALL, @)
o BIARTIRT A ¥ OFRMBIVIELEL-1 L35 (IHEENHLH)
o core_kernel.trb TSINTPRI_CFGINT_VALID #-1 £ T
o BESCEEMN-1 DENY) AAIL PendSV (72 8 N5 A, 22 AHTTw
VIR TH B 2ot bR 72
o BNV & 7 — T IVIZE Gk
o core_kernel.trb T excno == 1112 svc_handler % &4k
o core kernel.trb T excno == 14 |2 pendsv_handler % &%

ASP3 ARM__M April 10, 2020 6 /32



ASP3 OFrFER a2 >+ 7 b

o ASP3 OHFESHTIX, 714 A2V F % Thread, Handler OjE— KT

179
o FIA
o FATE— FOY)FEZHR/NRTHEL /20, mHEfbTE 2 (FEFEEA)
o activate_context() TA¥ v 7 &AL WV
o KA
o EEENHMN D720, T TIWFEEL )BEEICED D 5
o HRP3 2 KT HBIZEE L LEL TS

ASP3 ARM__M April 10, 2020 7/32



N— N7 = 7Rl

T A ANy F X DFEEIZH20, DLFOEICEES NI
o ) IAMIZ X ) EFTHERZEDNS-F A 71%, Handler E— FH 5D
EXC_RETURN DM CHEIFTE 2w
o WHO—FN/ANTHSRLIT 70y 7 OHETE Y AT NI2E, £
D1E)FHY EXC_RETURN DAV CTIT 2. e\ 7280
o XPSR #HZ2 L T Thread E— Fr bR A Z E QO HESDS, HF DI
FIENEMN R DO TERE L v
o A7 v F LI AY % Thread E— K75 Handler -E— FIZHEH il
TZEIFTELRW
o Tail-chaining |2 & 1) Bl4f N> RIS S Wiosa, A7 7 v F L
VAT OWNBEIIREE DD
e Handler E— F 5 DEIFIFICH S LOHE I N7 L — 24
PEHTALZEIEITE W
o TURBERIZ NMI 254 L72E, Bl 7 L — 2 iEnTLE ) 720

ASP3 ARM__M April 10, 2020 8/32



T A AN T DAL

Thread®—K Handler€—

L B

HAZAVFHFA FR7AVFFA

B
#D3AH

A
FoERI=N HandlerE— KA

NV RS

disp.

dispatch_request_retint

do_dispatch pendsv_handler

( svc_handler w (return,tn,threzd\

CPULl & RER cPud Yy
AVFERANER AVTFEFANER

dispatcher_1
AVFHFAMER

pendsv_handler_o,1,2
AVFFAMER

FDRAENIEN

dispatch ()ORFUH Lk
Ffcldstart_r

Thread€— K

2: WREDY R 18NS EIIBE

ARM__M April 10, 2020



T4 ANy FOFN (FDfth)

o start_dispatch 53 do_dispatch Nda > 5% 2 MifE
PRIy 7
e exit_and_dispatch it do_dispatch W® 2> 5 F 2 MMEALL
[NV AV A
o 74 F)V¥ A7 & Thread £ — KN THEAT
o IVTXFAMERBOBIZT A Furx L, Py 7

ASP3 ARM__M April 10, 2020 10/ 32




SVC & PendSV O1fFH

e do_dispatch 75 Handler £ — FAEITT 572012 SVC % fHEH
o CPU T v ZIRRETI-UHT7-0, wmEBELEICHET S

o EINAALDOHITTT 4 A8y F %479 72%, PendSV % fiiH
o ZETOE)ALDKTHRIFUHEND L, RIGELEICKET S

ASP3 ARM__M April 10, 2020 11/32



Z OMENN L 7-1%EE

e Stack point limit register D% % (ARMvS8-M FR7E)
o FHI/NELE L T A ¥ @ Lazy stacking (2R &
o x_get_ipmidZa\ 7z, BEE$ 2 WLEE % I B

ASP3 ARM_ M April 10, 2020



FATHRTEZ X5 v 7 IR L 2\ WELEH

o FATHEFEMZ Ay v 7 ITHRAFL, FERAZ T v F LIRS EFED
THEFLZHPRERCEZ S

e L7 L, activate_context CTstart r OFH#ar A% v 7 1T
GUEDD B DA L v

ASP3 ARM__M April 10, 2020 13 /32



pendsv_handler TEI ) AR ZEE 3 % 0

pendsv_handler ATIZEI D AR LI L2 HPEWEHICHEZ S
o EIN AARZEILL 7256
o IVTFAMELBHL, S AV EYNHERZLFMIIRY T TS
N7zE ) AR A5
o TDEINABNY RSHNTT 4 A8y FREE LIS, b)—E
PendSV 23549 5
o EINAAZEEIL WIS
o WNEZDBEFTHEYIAARDTEAEL, EHYIARNY KITPETS
ns
o PendSV /N> KI5 p_schedtsk # IS L 722128 ) AAADSF AT
Abt, p_schedtsk WEEINLHENDH S
o ZOHA, PendSV M HEIFT LD Y A7 IIARRY) ) BrbbHNE Y
A7 Tldmwn
o LAL, WHNEZERIZEL ) —EF PendSV 23 5ET 5 72O [E L W
ELELICLTOEEE T 4 2%y F2479) 2 &2 b7, EDARISE
B FIF Vw7203 E D AR EEE L L 2WEPRB W, L LRGENE % 1
R 57200 —FIVEHOE) AKRITEEET LI E LT

ASP3 ARM__M April 10, 2020 14 /32



return_to_thread N T®» r1 D4

e return_to_thread I2BWT, start_rIZlEd 25652 %2
Tr1lxA¥ v 7IBFEL TS Lw
o MMDFELETIIHRAFL Tz, EErx T v TINIT h-0, T2

T4 ANy FOFPEBRL Ve FHRTELI ENSREL VWS
e L7

o fDIFIELE
o return_to_thread V\]“C“’H?:IEI p runtsk ZRFE3 5%
o O, HE® 1dr e WCRHLC str gAY 1 2 CTHEL

o ¥ AU OEHIHHENE VA i %%@T?)‘ﬁﬂ
o return_to_thread » 5 dispatcher_1 ~4rlEd 5
o COWGE, AV v INEGEBILL BBETNRT 3 =<V APKTT
HEZHN5
I start T XNV LW EWiT R nzd, F—N—Ay KD
FELEIIATRE

ASP3 ARM__M April 10, 2020 15 /32



Thread-Metric 12 & %737 4+ — < ¥ X5l £

o Rev. 1310 & Rev. 1319 @[t

e ¥—7/v Midnucleo f40lre_gce

e GCC O/N— 3 ¥ X 8-2019-g3-update

o Thred-Metric! @7 A bD A 712X V) FHMI L 72

o RR—TY D7 T 7IXMWREM LILZ DT THEL, Yuy bLZDO

HEZED AT T

ETOT A b THREN LA 57z

o TAANYFEMEDLRVTANTY, 4 I 4 VEMORELFIZ
L 25T OMREN LD 5

"https://rtos.com/wp-content /uploads/2017/10/Thread_Metric_ Article-1.pdf

ASP3 ARM_M April 10, 2020 16 / 32


https://rtos.com/wp-content/uploads/2017/10/Thread_Metric_Article-1.pdf

Thread-Metric 12 X 5737 %+ — ST s SR

0.3
0.25 4
0.2 4
0.15 4
0.1 + 4
0.05 4

H =
Cooperative Preemptive Message Semaphore Memory Interrupt Interrupt
Context Context Processing Processing Allocation Handling Preemption

Switch Switch




Z a7 OHIEkE R

Thread-Metric |2 X 5 /37  — =~ » A el H

7 A MIEHH BroEde [H9E%
Cooperative Context Switch 15,178,571 12,085,308
Preemptive Context Switch 7,374,205 6,115,107

Message Processing 8,415,841 7,774,390
Semaphore Processing 14,655,172 14,166,666
Memory Allocation 10,000,000 9,732,824
Interrupt Handling 9,807,692 9,239,131
Interrupt Preemption 4,344,123 4,207,921

ASP3 ARM__M

April 10, 2020



perf 7 A MZ X B/37 + —~ ¥ AFHilikE R

Rev. 1310 & Rev. 1319 O i

% —/r v k& nucleo_ f401re_gce

GCC ®/3N— 3 » 1% 8-2019-g3-update
ASP3 )& @ perf 7 A M2 X % 3Rl

77T A MERPSEB LSOy 70D perfo D7
Oy 7¥xmE7zb o

ASP3 ARM__M April 10, 2020 19/32



Average Clocks

[\

wup_tsk—slp tsk

ASP3 ARM__M

Rev. 1310  m—

Rev. 1319 s

slp_tsk—wup _tsk

April 10, 2020

20/ 32



QUL WN =

1
2
3
4
5
6

perfl

Rev. 1310

Execution times of wup_tsk —> slp_tsk
4 @ 8824

5 : 1176 i
Execution times of slp_tsk —> wup_tsk
4 1 9999

5:1

Rev. 1319

Execution times of wup_tsk -> slp_tsk
3 : 5176

4 1 4824 X

Execution times of slp_tsk —-> wup_tsk
3 : 5881

4 1 4119




Average Clocks
Do [\
S &

—
o

10

Rev. 1310
Rev. 1319

[

——

0 50 100 150 200

Number of Datas

250

April 10,

300

2020




OO UEWN =

perf2

Rev. 1310

Execution
3 : 8236
4 1 1764
Execution
4 1 6705
5 : 3295
Execution
5 1 4940
6 : 5060
Execution
6 @ 3177
7 : 6823
Execution
7 : 1411
8 : 8589
Execution
9 1 9646
10 : 354
Execution
14 : 823
15 : 9177
Execution
26 : 3175
27 : 6825
Execution

38 : 5529
39 : 4471

times

times

times

times

times

times

times

times

times

of

of

of

of

of

of

snd_pdq
snd_pdq
snd_pdq
snd_pdq
snd_pdq
snd_pdq
snd_pdq
snd_pdq

snd_pdq

when

when

when

when

when

when

when

when

when

0 data are queued.
10 data are queued.
20 data are queued.
30 data are queued.
40 data are queued.
50 data are queued.
100 data are queued.
200 data are queued.

300 data are queued.




OO UEWN =

perf2

Rev. 1319

Execution
3 1 9647
4 : 353

Execution
4 1 8119
5 : 1881
Execution
5 : 6353
6 : 3647
Execution
6 : 4587
7 : 5413
Execution
7 : 2823
8 : 7177
Execution
8 : 1059
9 : 8941
Execution
14 : 2237
15 : 7763
Execution
26 : 4587
27 : 5413
Execution

38 : 8000
39 : 2000

times

times

times

times

times

times

times

times

times

of

of

of

of

of

of

snd_pdq
snd_pdq
snd_pdq
snd_pdq
snd_pdq
snd_pdq
snd_pdq
snd_pdq

snd_pdq

when

when

when

when

when

when

when

when

when

0 data are queued.
10 data are queued.
20 data are queued.
30 data are queued.
40 data are queued.
50 data are queued.
100 data are queued.
200 data are queued.

300 data are queued.




Average Clocks

[\)
ot

[\
[en]

—_
ot

—_
o

Rev. 1310 —+—

Rev.

1319 ——

5 10

Number of Tasks

15

April 10,

20

2020




perf3

Rev. 1310

1 Execg‘égon times of set_flg when © tasks are released from waiting.
2 :

3 2 : 9412 i L

g gxecgz:‘l_on times of set_flg when 1 tasks are released from waiting.
6 4 : 9059 X .

g Exec%}&n times of set_flg when 2 tasks are released from waiting.
9 6 : 5059 i .
10 Execution times of set_flg when 3 tasks are released from waiting.
11 7 : 9176

12 8 : 824 i .
13 Execution times of set_flg when 4 tasks are released from waiting.
14 8 : 3409

15 9 : 6591 i L.
16 Execution times of set_flg when 5 tasks are released from waiting.
17 10 : 7646

18 11 : 2354 L.
19 Execution times of set_flg when 10 tasks are released from waiting.
20 18 : 8823

21 19 : 1177 . .
22 Execution times of set_flg when 20 tasks are released from waiting.
3 %0 El

P3 ARM_M



perf3

Rev. 1319

1 Execg‘égon times of set_flg when © tasks are released from waiting.
2 :

3 2 : 9412 i L

g gxecﬂ%gn times of set_flg when 1 tasks are released from waiting.
6 4 : 8823 i L

g Exec%}‘gn times of set_flg when 2 tasks are released from waiting.
9 6 : 5058 i L
10 Execution times of set_flg when 3 tasks are released from waiting.
11 7 : 9177

12 8 : 823 i .
13 Execution times of set_flg when 4 tasks are released from waiting.
14 8 : 3412

15 9 : 6588 i L.
16 Execution times of set_flg when 5 tasks are released from waiting.
17 10 : 7646

18 11 : 2354 L.
19 Execution times of set_flg when 10 tasks are released from waiting.
20 18 : 8823

21 19 : 1177 . .
22 Execution times of set_flg when 20 tasks are released from waiting.
3 31 aeke

P3 ARM_M



Average Clocks
w =~ ot
w ot >~ ot ot ot (=]

N
ot

1.5

Rev. 1310  m—

Rev. 1319 s

No Switch Switch from Task

ASP3 ARM__M

Switch from Non-task

April 10, 2020



QOO UWN -

=

CONDUTEWN -

Rev. 1310

%xecgségn times of act_tsk from task context without task switch
Loi 2941 ; :
Exec&iign times of act_tsk from task context with task switch
é : 2587
;xécgg%on times of act_tsk from non-task context with task switch
8 i 143

Rev. 1319
gxecg‘é}.on times of act_tsk from task context without task switch
39176 . . .
%xecg‘éégn times of act_tsk from task context with task switch
L4118 . .
;xec%c}.on times of act_tsk from non-task context with task switch
8 i 286

P3 ARM_M



110 +
Rev. 1310  m—

100 L Rev. 1319
wn
<
S 90
O
D
&
g 80 |-
<t

70 -

| .

50

Short Medium Long Short Medium Long

sta_alm sta_alm sta_alm stp_alm stp_alm stp_alm

ASP3 ARM__M April 10, 2020 30/



QO UWN -

Rev. 1310

Execution
67 : 894
68 : 106
Execution
76 : 104
77 : 896
Execution
84 : 388
85 : 612
Execution
60 : 505
61 : 495
Execution
73 @ 141
74 : 859
Execution
115 : 893
116 : 107

times

times

times

times

times

times

30

30

30

30

30

30

short sta_alm
medium sta_alm
long sta_alm

short stp_alm
medium stp_alm

long stp_alm




QO UWN -

Rev. 1319

Execution
67 : 165
68 : 835
Execution
77 : 637
78 : 363
Execution
79 : 164
80 : 836
Execution
60 : 482
61 : 518
Execution
73 : 93
74 : 907
Execution

115 : 895
116 : 105

times

times

times

times

times

times

30

30

30

30

30

30

short sta_alm
medium sta_alm
long sta_alm

short stp_alm
medium stp_alm

long stp_alm

P3 ARM_M



