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<4 (Semaphore) : B L EFEx
EEBAEDARINMEEBEEDIRIDETICEYFLZSNEIL

B BBEEDIRVANENIYIEREEDIRIBORITIZLY
=N CERRICIZHESNDDIEERER)

I ER I+
97\;](;7)§§1§Fﬁ¢0) EERY

BRZIA ceeeeeeed ﬁt ....... WAL =
(BEE:B)

L RO NN feseee O B SO

(1%5‘&& EF') ‘t’?j?}'ﬁ?gf m
BRRIC U Deeieeeenns {::::;> ........ ::::;>L!!!l

(BEE 1K)

BEESER
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AR +T5% (EventFlag)

© BRUBMTARUEDOREERADETRYT H-HD
B 1 DDARUNISTIE BHDTSY THRK

e H—ERXO—)L

cre flg ARVNTSYT DER
del_flg ARV TST DHIRR
set_flg, iset flg ARVNTST DY
clr flg ARVNTSTDY)T

wai_flg, pol flg, twai flg AXURITZHTHS

255D yk 759 DtyhFEL
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AMIVKRYHYR & T—EFa1— BE
ARYYR : B AT LISEDNIT—SERYBRY TS

[

I

2= q Aye—T R0y h
AZY 97(7
ANy —

+
Ayt—
FETFLR

F—RBXa— 1T—FDAVtE—CFDPYRYT S

T4
BHE or AytE—CDRETRLR
ﬁgﬁg < =-__ ==
225 T—43 2=
F—4
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A LR YO X (Mail Box)
« AIERAYE—CDIERBIAVE—U@EEHIE

— A=) VIZRANS-HDMEEZE. Ayvt—D
DFEBIZTFT TV r—a ficRE

e H—EXO—)L

cre_mbx AIVRYIZDERL
del_mbx A LRI X DB
snd_mbx AMIVRYII~NDEE
rcv_mbx, prev_mbx, trev_mbx A JLARYIZAMS D Z1E
A—FRILH
=AY S8

T _MSGHE & &

ZITEY
Ayt—o 1—H—5F—4
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7—_\\

—4A % 21— (Data Queue)

17—RAyt—C D IEREAAYE—U@IEHELE
Ayt—oE, RE/A\YI7ICOE—SND
Ayt—UDEV/TILDEIL, FHEahEd
T—ARAEX1—BEDO YA XZE0ZHRETHE BHAAY
T—UBELERMEE

HY—EXa—)L
cre_dtq T—RAFa1—DHER
del dtq T—AE1—DHIK

snd_dtq, psnd_dtq, tsnd_dtq, isnd_dtq T—AF1—~DEE
rev_dtq, prev_dtq, trev_dtq T—AX1—HhoDR(E
fsnd_dtq, ifsnd_dtq T—A¥a1—~DLEEZXE
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FEOH

« ITRONOD [RIH - BIE#EE
— T4+
— ARVKTSY
— AMILRYHI R
- T—%%a1—

- ENTNDOHEOMHEZERZLT FABEMICKER
HWREERIRT D ENEER.

o HAOLNTA—FDERET, REOIBLWHELLTLIDT,
TRUSIVT OBIZIFERT 5.
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ITRON®D EHEEN

1. ITRONft+#%
2. ITRON®D FIHA-BE{EHEEE
3. TOPPERS/ASPA—=xJL
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2017/10/21

TOPPERS/JISPA—AJLIZDULNT

« JSP&IE
— JSP = Just Standard Profile

— TOPPERSTOY T/ CRKEIN TLISUTRONAVIEHRD R A
F—RTOT7AIVIZERLIzA—T ) —ZD) 7 ILA2A LOS.

BRI Release 1.4.4

- HAEOEB
— WITRON4.0fE#RDEHE. VI7L U RAEE
—- BR-HEMEICBTIHE-BEDTSvR—LA
— VI 7ER(IP) KD TIvhR—L
- FMEE M- IO A TRE~DOFI A
- EHGA~DER
o A—FYNRE
— SH1/2,SH3, H8, ARMv4, MIPS, PowerPC
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TOPPERS

TOPPERS/JISPA—2 L D 4%k

. nJLﬁ’b?(E&LL’b?L\V Aa—Fk
ST, ZEAOTIIZEBEEHY
- EIﬁE?ZBEU #ifdef ZBHK
- BRARLGHE-TROEREHY
s MDI—TICANDR—TAUITHREEEE
- EfTHREEZE LIV TRy OHRIE
- FLWITOEy Y ADOR—T12 5 E2BETIT o124l
s BULETHREE/NEVLRAMERE
— | KERZECEE TR LIzh—RILELTIE
+ LinuxB XU Windows L TDL2aL— 3 iniE
— JOrMATRHE. BERICRE
s F=TUV—RYIrDIT7DHTHRFERIEET
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2017/10/21

TOPPERS/ASPA—2RJLIZDULNT

s INFETOEERTRML
T. X)) T ILEALOS
DERBRODEHEEITS

- HFEAGE

— WITRON4.0fE#RER—XIZHE
R-HREITD,

~ VYIrIz 7 OB AMEERT
%

- BIEEM-REGVRTLIEEE
XETH

— IV =23V AT LBEIC
HEGHRET BB ICERYED
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TOPPERS/ASPH—RIL DI E
. THOBE

TOPPERS/JISPA—=JL (WITRON4. OfE# X242 —K 70
T7AIVER) TR LT, EEME- L2V IRz 7R—4
EUT/RLDHDBREDR BB

« WITRON4. OEHEMSDELILE -HER
- E| A A AL IR BE A T TOPPERS 2 HLVESA A ALIBET L |2
KYUTAtyHIckHTIZEEL
L OA DB DR (R - BEA Tz VD ET]
Hit. BEET—2F¥21—74L)
AT LAV T4FAL—ar DA DREL
EEM-REHOEEICDONTIIEANN B DIEAER
-TOPPERSHHIAA I R—R U MEFRDE A (FFKHL5E)

« WITRON4. Oft#k® LI B #ATIEARLY
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2017/10/21

TOPPERS/ASP4-#5%#:5R D ¥4 1

o« RAVE—RTOT7AILNDBEED—EEA
— ARUINURSIZE TS B (TA_WMUL)
— To5—LNKRS
- BAAHY—ERIL—F
- BlAHEIEREHE
— AT HrDIREES B#EE

« WTRON4. Oft#kICxid 5% R
— ITRONEZET—4DREL
- 3ERRUAVT IR DDext_tsk
— CPUBISN NV RS TITADIRE
— W—RILORAVSEEEBO DB
— WMEBEEAE)EEOT—HEOREL
- ENTOOEHR(AITDCIFNEEE) DREL
~ BEIFLEERRICDEL
- DRT LB DR ERE(set_tim)DEELE
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TOPPERS

TOPPERS/ASPAE#RHLR D E¥#HA2

o JISPA—FIVIZHITE3 B DYiRIEEE
— EEEETE AL R T LBSZIS BB EE (get_utm)
- BTWEIL—F#EEATT TER)
- A—RILEMEIREED S B (sns_ker)

o ASPA—RIVIZEITEIH B DHLGR
- BlIAABERTADEHEDERE(CFG_INT)
- RH-BEATCINOBENHEHEE
- BREMET—2X1—DOHH
- BARVDYLEIEHRD S B (get_ind)
— B—RILDFET (ext_ker)
- ARV THRRACRAD R AV FEIZB D ERE(DEF_ICS)
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TOPPERS/ASPAE#RHLsE D E¥HA3

o JISPICHITARETEE FREKELRENODE

- FAVT—=a At DA —RI7 4L DEROEE
- BAAHNE FINEEDEDEELESR
— MIBEGOETEE A N)I—VEORTLIRKEDORE
— iset_timMEELE
- A—FRILOAWSEEDIEEAE

- B—FRILEBHNDEAAH DRV DIRE

o VRATLOAVI4FAL—a NEOREL
- DRTLAVIqF LA NBEEEMICREL:
— BEEBSINAIZEMLI7AILIEUT D201

* kernel_cfg.c: A—RILIERAMEAILT 7ML

* kernel_cfgh: A—RILEERAYE T71)L
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TOPPERS/ASPTRHDEETE

« TOPPERSHitH{XH—FRILTIE. ITRON{EHD LD H
DEZFFEIEL, BRUICERNBEO S INDEIZEELT-

« ITRON{E#E! ., EHIZDOULTH. itron.h1 >V JL—KT7
AINEAYIL—FFTNIEERLTETYT
ITRONZ! HLLE
B int8 t w int32 t VP void *
UB uint8 t uw uint32 t INT int_t
VB uint8 t VW uint32 t UINT uint_t
H intl6 t D int64 t BOOL bool t
UH uintl6 t UD uint64 t | VP_INT | intptr t
VH uint16 t VD uint64 t
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FDHDE ETOPPERS/ASPTHD EHNEE

o WERBYEATHITRONEIEUTDESYTT Chid
[FRTOSDEHRIARFLI-ERGH TY

FN HEEO—k SIZE | AEVFEEOHY X
ER I5—a—F TMO B LTINEE
ID AT zHURDES RELTIM | 48} B5fE
ATR |ATPzHrDEM SYSTIM | & RT LB
STAT |# TS xHbDikRE SYSUTM | tEEEBIFE B AT LB
MODE | #—EZa—/LDEEE—F FP T09 5 L0OESEH
PRI BEE

s ERHIEEHIIUTOIIICERLET
TRUE =) true
FALSE == false
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TOPPERS/ASPDIRFZEA Y IL—KFIE

+ LU TFIZTOPPERS/ASPE{FERTf=ODAIIL—KT7AIL
#RLET

ASPH—RIILEEHTHES

#include <kernel.h> DATLATHNEFERTHIER

#include <t_syslog.h>
#include <t_stdlib.h>

#include <sil.h> < R o— s
#include <itron.h> = )7”’4/%_??61%4%}\74 s

BARSATSULEHERT 5=
ET&

#include “syssvc/serial.h”

#%nclude syssve/syslog.h LRFLAOSTHENEERTAES
#include “kernel cfg.h”

H—RINATPIIMDEE
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FRIREDEE
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R—FDEREI IO T7DYNTYT
o YOV EIZBERBEAEYNTYTINTOENES X,
ERIBEE YT YTTARENHD

- FARBREOEYN7 YT FIBIMARIRER. FARREOD
RNV IEDI7REOEBEIORHLTHYFEY
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TOPPERS/ASPHA—XRILDE A

EERNEDERH
FRRIREDEE
EILREETT
HUTINTOTSLDOMHESR

b=
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ITRONEZEAZEE . EEAR

« TOPPERS/ASPA—HRILDEBAEEZEITS

TOPPERS/ASPA—FILDE JLRIZDWNTDERBA

W=D O—FEBREDY

— Aoon—REY—ILEERLET

% -ETREOFERAEICTOVTOERHA

- FARREL2EBEHOERTREOFERAEICOVNTHER

A—RILDE LR EEFT (T /A ERAR)

— STM32F401/446 NucleoFh—RIILEE LKL, Yo7 )ILT05 5
LEETLEY

ol Wwisly i FNOE 3

- BUTNTOYS LD EETHER
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TOPPERS/ASPA—FIJLDE A

1. EERNEDERHA

2. ARIRBEDEBE

3. EJLREEST

4, TN TOFSLDHEDSR
2017/10/21 TOPPERSZ7OL T HRRE 61 i .

TOPPERS

TOPPERS/ASPHA—RIL DT VT

« /\YOVIZTOPPERS/ASPRHREBRIENEYL7YTEINT
WEWEEI. BTy TE2IT5HEL DS

« TOPPERS/ASPRAREBRIEDtyr7v 7L, FARIRER.
[TOPPERS/ASPA—RILDEA JIZEREELTHYET
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TOPPERS/ASPH—XRILDE A

1. EERNEDERHA

2. ARRBOEE

3. EJLFEET

4, o TINTOFS LD
2017/10/21 TOPPERSZ7OL T HRRE 63 i .

TOPPERS

TOPPERS/ASPA—RIJLDA HO—FK

« TOPPERSZOY b MWebh idasp-1.9.3DERI/ Sy —
CHEATYO—KLET

» [EI#RICARM Coretex-M47 —F T F ¥ GCCIKRTFER/
r—asp arch_arm mé4 gee-1.9.4% Ao O0—KLES
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TOPPERS/ASPHIEES 5 TAL I DHIE

« TOPPERS/ASPDEEHET
ALOR) I3 ERE2, FHE

STHAIZFEALET / gnu
- 2BEMOEEFIOYSL | toppers
0)?’{[/7"') (base2) & . asp
it 5| DAL E [ZaspD T« ' baset
LB ERL TS -
Ly '
base2MEETsL
Sk LasplF i 5|
IZ¥ERK
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TOPPERS/ASPD fi# &

- BAREADTsLIR)I[Zasp-1.9.3.tar.gz.
asp_arch arm_mé4 gcc-1.9.4.tar.gz& . R{TODBASE

PLATFORM(STM)V1.2(asp_baseplatformvl.2 mmddyy.ta

rg)cBEFY

* asp-1.9.3.tar.gz&asp arch arm_m4-gcc-1.9.4.tar.gzMD fiE R

. asp_baseplatformvl.2 mmddyy.tar.czZ R ELES

$1s
asp_arch arm m4 gcc-1.9.3.tar.gz asp-1.9.3.tar.gz
asp_base2 m4-1.9.3.tar.gz

$ tar zxvf asp-1.9.3.tar.gz

$ tar zxvf asp_arch m4 gcc-1.9.4.tar.gz

$ tar zxvf asp_baseplatformv1.2 mmddyy.tar.gz

BASE PLATFORM®mmddyyl&. J1J—2 B 4t
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AL TI4X AL —ADIEE

o aspTALIRIDTFIcfg/cfgT LI EERKT S

+ Webkl, a2 T74F¥1L—2DWindows/\ 1 FRES
~A—FLcfgexeZBYHT

» asp/cfg/cfglZcfg.exeZEL

2017/10/21 TOPPERSTRAT IV RERE 67 i A
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TOPPERS/ASPD T —H AR—XDYERK

« aspTALIRJDTIZ
OBJ/STM32F40INUCLEO_GCC/SAMPLE1 T4LIR)
ZERLET

* SAMPLEITALZRJIZAY. configureaAY U FZEFERL
TSAMPLEI 7O S LEZERLET

s UTFDI7AILHERESNET
— Makefile,samplel.cfg,samplel.c,samplel.h

$ mkdir OBJ

$ cd OBJ

$ mkdir STM32F401NUCLEO_GCC

$ cd STM32F401NUCLEO_GCC

$ mkdir SAMPLEL1

$ cd SAMPLEL1

% ./../../configure —T stm32f401nucleo_gcc
Is
Makefile samplel.c samplel.cfg samplel.h
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FRIRIEDMER
- EME13EET. ROMEZZ%ST-LINK UtitltyZ{F>TEE
AHFELT-
« STM32F401 Nucleo®ST-LINK USBIZUSBS —J L&
e
o TeraTermZx LA T DEXTE CEREILET
— COMn:nlUSB 7 ILDCOMBE S
— 115200bps
— T—748bit
— I\)T475L
- AMYTE WM
— 70—l
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SAMPLE1DE LK

e J—HAR—XT,SAMPLEIZFO4Y S5 LMDE JLEELTL
EX A

« Nucleo D TOPPERS/ASP(ZDBGENVIREX A/ vF®D
HETETRIRZEAONET
— DBGENV=RAME /= [&% L TRAMZETThR
— DBGENV=ROM TCROMZE1Thk

« SEIFROMEITIREERLET

o HEED=OHICROMI7AILEERLET

$ make DBGENV=ROM
$ arm-none-eabi-objdump —h —t asp.exe > asp.map
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ETT7FLRADFERR

« asp.map 77 A ILEITYRE/ES>TRHLTZE
o textD 7KL XH0x08000000 (ROM) fEIE x> TULVET
— RAMZE1ThRI1Z0x20000000(RAM) 581
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ST-LINK T A S LEEZAD

.« USBY—J L&k
 ST-LINK Utility Casp.srecZEIRL TEEAH
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ROMEIThRDETT
o ERAHADETITHE SAMPLEINEITLET

o ZOBDEZZROMIRTITWET A, LEDEF L
RAMAR CITWWET D TRAMEThRZHEZRLET
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ROMEZADEZIAALHRERIRBOMEDR

» ST-LINKZ{#->T. rommon_401nucleo.srecxEEAAET
« RESET*—%IRLT.ROME=ZDIHEREITS
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RAMIRDE LR

* MakedVURTHBEIILFLT, RAMETY dasp.srecE/E
K9 %

$ make clean
$ make
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Arora—k
« ROMEZALTIAAYUREEFTLT. FovO0—FE—
FIZCLET

« EJLRENfzasp.srecETeraTermlZERTA V> A—kRL
T
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R1T
« AYOUO—RAET LIz, goa RV R TEITL TS
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TOPPERS/ASPA—2JLDE A

EERNBDERA
FRIREDEE
EILREELT
SN TO5 S5 LDFESR

el
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samplel 7T S LDAR

« samplel AT S LIXVDEDD AL VAR EZ DD FIE
TRAROTHERIND

o AUBRYIFFELRDODRTOSEEEARAAYE—SF M FIETH
ROITEY, iFEITFRINKRTRT HAyE—UIZT
TOPPERS/ASPDH—E Xa— LEEMEDEHEE 1T

o WHETRRAVIEIE—BEET. FEREEFESTTELT

EEG)
AZ1D BEE | FRIBH kS A
TASK 1 10 |task 1 | HWHETENBERIIL, task_loop E
BI—TERTTIEIZ, 2R *
TASK2 10 | task 2 | mfrpchEitEBLhT Avt—T
TASK3 10 | task 3 | ERTTS.
MAIN_TASK 5 main_task 0 AV RDFRARAHEHFNFZR I ~DEE

2017/10/21

TOPPERSFOS T/ RRE 79 i ’

TOPPERS

samplel <1

« samplel DIATURIEL, WHERTRRAVIZKT Ha<wUk
L 2RDOHBEEITIATUEAHYFET
s UTIZZ2ADOHEICEET a7 hEREBLET

avor

e

LERDAT R DOXMELINRITERAI1ET D

LRDIAT VR DOXMMELINRITERI2ET B

LRDaAT R DX MELINRITERI3ET S

FHITLED AT LO—IVERTTH(TIHILE)

ETLEV AT LO—)LERRLGEND

= |9 (< |W|N

ZODEBEE(9.10, 11)DLTaF1—%EERSES

o

TRISLERTTS

Ctrl-C

TRTSLERTTS
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sample] AV K2
o FFRITERVICK T AHHELGIATURELLT @Y
avoR HEEE

a AR %act tskiIZKYREENT D
ARG DEEE R Fcan_acti“kYF v LT D
RRYIZext_tskEFUVHIE L TIED
AR %ter skIZKYEHIERTIED
BRY(slp_tskEFFUSHSE, BRFLICTSES
ARYIZtslp tsk (10 EEUHSE ., BERFLIZTSES
AR Y% wup_tskIZEYIBERESES
ARYIZxt G BEREKREKRFcan wupl=&kYFvrotILT D
AR D% rel_wailZKYSAFIMIIZFHFLRREICT S
AR DB EZ9 (HIGH PRIORITY)IZT 3
AR DEFLEZ10(MID_PRIORITY)IZF 5
ARIDEFLEZ11(LOW _PRIORITY)IZT S
ARYIZdly_tsk(1080) ZFFEUHSE . BFREZAFLICSES

~ o | >

o (AlIl|V|I=|S|s|o|o
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EBE LT4¥21—0MEE

o BB, 3DDIINETEIRAVIIEBEEIOTLT(IREE
TIH, WIHNETFRVIZIEEFEKREN LGN, LTa
Fa1—DEEDTASKINEIZEITINET

« rAYURTLTa4Fa—ZMERsE . tDERIDETE
HEFELELELD

n EEEOELE10(MID PRIORITY) DL T4F1—DiKEE

wrwo RSN - ASKEN - [EASKN

LT1¥1—0DEE

mawo skl Sk S
1»-?41—0)@&
mamo sk - RS - S
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EE FRIDIRERT

« tATURZERALT. TASKIZ@HE TSE. LT4¥ 21—
DEEEZT>TH. TASKINETLEWI &L TL
f2&0

+ adYUKRTTASKIFEEEISE ., LTA4FX 1 —DEERT,
TASKIMNETEINBIEEFHERL TS

mrwo SR -ITASKEN -[UEASKEN

. BAV1ERBIR T SR IEIRAE
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TOPPERS

EE ARAVDERTFL

« sOVURTTASKIZRKFLIREIZ, LTrF1—0DME
L CTASKIDRITEING N EEFERL TS

« WIYURTTASKIZRKSE., LT4F1—DEERT
TASKIMEITENDIEEFERL TSN

« dOVURTTASKIZBFEFEREICSE., 108 E XL
;‘-‘gﬂF:L—cDIEIEE’&ﬁo'C%%EﬁLt;L\:&%EEE%}L:C(
&0y

mewo SR [ TASKEY - TASKE

. FRV1ERRFLREITBTSES

L IREE -
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EHE BEIELDER

« >OVYURTTASKINEEEZELT.LT4F21—D
EERE{T>TH. TASKILMWEFTLANZEEZERL T
yiaray A

« <OYURTTASKIDEBEEFELILT.LT4F2—D
EEEF1ToTH. TASKIMETING N EFEEL T
yiaray A

. A1 DB K EZ9 (HIGH_PRIORITY) (2T %
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AT LREIEDA—ILDEA

1. ARIEZZADEA

2. ARYEZADHE
2-1. BRYETHEDRIE
2-2. LEDA#LRIATUR

2017/10/21 TOPPERSTOT TV MRE 86 i :
TOPPERS

2017/10/21

43



BRIVEZZDEA

e RTOSZEALMAALRTLDAUTF A EZEF
LI B-OI2. ZRIVE=Z3EFERTHENEREFE
Thsd

« TOPPERS/ASPIZARVE=ZAZEATHFIEEZ. AHRIR
BHE.[ARVEZRAOEA JIZEEE LTS

e UTOEEX. FRIVEZADEAZIZITHoTLESWLY
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BRVEZZOERYIAHT

« BBEWGTHELE2RVEZAMOY L TILTOYS A
ERT S
o TNARARSANRYIAHBFITNVET
— EZATATSLDER
— MakefileZEIELET
— AV I L—a TP AIVEEBELET
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BRRAVEZZDBRYAH2(TINAARSA/N)

- COEBTHERATLT/NAX(LED, TAvTRAYF,
TIVARAYF) DT INARRSANERYRAAFET

o EE1THERLIEZTNAIRRSA/\DOASPRIGRE
pdic/stm32f4xxTAL VR UL TFICABLTHYFET

& it 5% Hae

led_init void |inptr_texinf LEDT /N1 XD H1E

led in uint8_t | void LEDDEREENERYHL
led out void  |uint8 tled data | LEDRKT. JHKTZERTE
switch_dip_init void  |inptr_texinf TAYTRAYFDHAE
switch_dip_sense |uint8 t |void TAVTRAYF DIKEIGF
switch_push_init |void |inptr texinf Tva Ry FDMEE
switch_push_state | uint8_t | void T a R0y FDIREIRF
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EZARTOTSLDER

« aspTALIRJDTIZ
OBJ/STM32F40INUCLEO_GCC/MONT L YR Z{ERL

EXE

« MONTALIRJIZAY, -t T3 FEDconfigurea~ >
FEERLTEZSTOI S LEERLET

s UTFDI7AILHBERESNET
— Makefile,samplel.cfg,samplel.c,samplel.h

$cd..
$ mkdir MON
$ cd MON

$1s

$ ../../../configure —T stm32f401nucleo_gcc —t ../../../monitor

Makefile samplel.c samplel.cfg samplel.h
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TINARRSANZERYRAT

o TINARRSA/\DTOY S L(device.c)FL AT Lt —
EXELTERY AL

i;g - B0

1794 AT LY—ERICETIER
180 #
181 SYSSVC DIR = $(SYSSVC $(SRCDIR)/syssvc ¥
$(SRCDIR)/library $(SRCDIR)/pdic/stm32f4x
182 SYSSVC_ASMOBIS := $(SYSSVC_ASM@BIS),
183 SYSSVC_COBIS := $(SYSSVC_COBIJS)/banner.o syslog.o serial.o logtask.o ¥
log_output.o vagyslog.g t_perror.o strerror.o ¥
184 armv7m.o device.o $(CXXRTS)
185 SYSSVC_CFLAGS := $(SYSSVC_CFLAGS)
186 SYSSVC LIBS := $(SYSSVC_LIBS)
187 INCLUDES := $(INCLUDES) -I$(SRCDIR)/pdic/stm32f4xx
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BRIJEZZDEYIAH (CFGT7AILDIEILE)

+ samplel.cfglZdevice.cfgZ XY AL
« HUTLTRTSLNBBRTLENEIICTA ACTEEE

INCLUDE(“target_timer.cfg");
INCLUDE("syssvc/syslog.cfg”);
INCLUDE("syssvc/banner.cfg”);
INCLUDE("syssvc/serial.cfg”);
INCLUDE("syssvc/logtask.cfg”);

INCLUDE(“monitor/monitor.cfg”); P BN
INCLUDE("pdic/stm32f4xx/device.cfg")

#include “sample.h”

CRE_TSK(TASK1, { TA_NULL, 1, task, MID_PRIORITY, STACK_SIZE, NULL });
CRE_TSK(TASK2, { TA_NULL, 2, task, MID_PRIORITY, STACK_SIZE, NULL });
CRE_TSK(TASK3, { TA_NULL, 3, task, MID_PRIORITY, STACK_SIZE, NULL });
CRE_TSK(MAIN_TASK, { TA_NULL, 0, main_task, MAIN_PRIORITY, STACK_SIZE, NULL });
DEF_TEX(TASK1, { TA_NULL, tex_routine });

DEF_TEX(TASK2, { TA_NULL, tex_routine });

DEF_TEX(TASK3, { TA_NULL, tex_routine });

CRE_CYC(CYCHDR1, { TA_NULL, 0, cyclic_handler, 2000, 0 });

CRE_ARM(ALMHDR1, {TA_NULL, 0, alarm_handler });
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SAMPLE1 &M ELDFEER

« SAMPLEIEMDEWEREZRLFET
s EZARAAMOTOSSLOEMMNERTEET

$ diff ./SAMPLE1 ../MON
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BRADEZRD)—ADFHEER

o LI TDT774 JLIEmonitor/Makefile.configlZ &Y E JLREF
[CEEMICRYRAENET
o ARJEZAD A A%k (Istddev.c TR ESNTLVE
TOT.BAHEANBEANIL. BLDT/INARITH A

AEETY
ZHEAH S DEM E-AEARIDEM | ARMVHRTFEE DB
stdio/stddev.c monitor.c arch/armv7m.c
stdio/printf.c task expansion.c
stdio/sprintf.c
stdio/scanf.c
stdio/sscanf.c
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EILREFRVEZRDEENEFERR

e makedTUKRIZT.BEJIFRLET
« A O—KRLT, gAY R TRARIEZANEBELET

$ make
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BE ARVEZBICRDRRVIEE
« BRVEZATEZRIITHLTRDEEEMNFTHE

- BRYDEEE (act_tsk) : RRDEEITAIREIREEIC
— BRYDHIET (ter_tsk) : RRDZEIRIEIRREIC

BRYDHYARUE (sus_tsk) : FRIZEAFFHIKREIC
— BRYDL Y 2—L(rsm_tsk): RV ZEBFHIFLRENSER
- BEEDZEE (chg_pri) BRVDBEEEZEET D

o BRVDBRET HHEINBRIERRDIRIVZHEET PME
nH5d
— AZJIDIZ kernel idh TEZFERSNTLSIE

- —ERETDHE TNLURDEIRVBETIEELIZ2R7ITHL
TIThnd

mon> set task [ RXJID]
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EE YU TOYSLDET
o BRDEZANSYUTNTOTSLEEITTS
o AAFZRIVEZAHLNEYRAL =8 EEIXTELE

» display task : BRYVDIREE R
« settask 6 IDBE B (ARARI)DEFRIEITE
* task activate : AR DR EY

o OAVUNEEAD—XFTRMERHE

display task ——

set task 6

task activate —
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BE Y7L TOS LORTDEL

o YU TILTOY S LIEsyslogDLOG NOTICETER =%
ToTVS, ARVEZ M bsyslogD RRLANIILEER
TZED

o RRZTEHRLT, logmode 4 cumZ ANT HE RRLA
JLALOG_WARNING - TRY RRLELES

log mode 4
T
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EE YU TILTOSSLDEL

s HUTNTOTSLIXZ~6FETNDEADDERAITEITL
T3

* task terminate HIEEIN TSR RYI(6B)EET

+ set task &task terminate T, 3~5MNARIERTIHES

EYIEERITHRTIE.
ey REUET,

ROME=SA BT HD
T, &ooO0—FhoBET
B
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RAVEZATORIAVBEEDEE

o BROEZADEBEEFITERFIVY—ILHLDA
NEFETHLIREIZHESTEY., aAVY—ILIZA L H S
EBRRLTIEESN-aY U REZETTS

o AMUBRRYIDBEE2LLIZEHRTETHE AMVERIMN
BEMIZH T INLTOTSLIEEZTL. ZRIEZLD
BIEMN TGS

BEIRSNTEER
IBALBRYID
KRBT, task
priority 2 (return)(
EHEa<T R tp 2
(return)Z&FH1TLT
BEE21ZEER
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EHE ARTEZANLD AT EEE

« RRAVEZAMNGERE. LEDZFIRET S

+ set wordd<Y R TLEDA SN TLV\AR—RADR—F
LS A5 (0x40020018/0x4002001a) IZE EEEAH . BifE
RIS

o R—F LDLEDIIPASIZERHSN TULNDD T, 0x20 TR
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VAT LBIEED2a—IILDEA

1. RRIEZADEA
2. BRTEZZDEE
2-1.3 RV ETHEEDRIE
2-2. LEDR¥LRaT R
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BRYZEDEITHRRE D BIE

o ARJEZAIE, BELGAETRARIBDETHRZA
T OBEETFO>TLVET

o RRVBOERTEEALMNDE, DATLDN—KYTIL
BALEB/-ETOBHIDERENTAET

o ARVDEBERIBFIFRTERS. SRIENBELIRIDHEERE
HEZITHADIZZRILET

o ZOEIETHEBEDEE(T, A—/\—AYFDEKAOHEHE
DIETZEZBEEIT DT, BEDLZMGEXHEEDED
ItHENDEENDETT
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RRAYRITHRE D RF

o ARVEFMBIEIX. AT 2—FHTERIDAAIF
JETORICETAIEMAR TRELTVET

o R7a—FY—Rcore_support.SOLOG_DSP_ENTER

ELOG DSP LEAVEAUNA LA YF DR TESNT-&

Z . log_dsp_enter/log_dsp_leaveh T4 R/ \yF DRIRIZ

HUOHEINFES

* FARINYF AR
*

ALABEL(dispatcher)
/*

*

#ifdef TOPPERS_FPU_CONTEXT
mrs r3, control /% FAR/INYF Y RITHEIEFPCAZ—EHUT TS */
bic r3, r3, #CONTROL_FPCA
msr control, r3
#endif /* TOPPERS_FPU_CONTEXT */
#ifdef LOG_DSP_ENTER
Idr rl, =p_runtsk  /* p_runtskZ/S5A—4&(Z */
Idr rO, [r1]
bl log_dsp_enter

#endif /* LOG_DSP_ENTER */
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A EERE D RIE

© BRUEZST,. CODBEHBOFUHL TERITRHEOD
AEZETTD

ALABEL(dispatcher_0)
Idr r0, =p_schedtsk /* p_schedtskZp_runtskiZ */
Idr r1, [r0]
Idr r2, =p_runtsk
str 1, [r2]
cmp rl, #0 /* p_runtskANULLZ: Sdispatcher_1~ */
beq dispatcher_1
Idr sp, [r1,#TCB_sp] /* BRIRBYHZEER */
#ifdef LOG_DSP_LEAVE
mov r0, rl /¥ p_runtsk& /85 A—4IZ */
mov r4, rl [* MERISYFLERELEDTREE */
bl log_dsp_leave
mov rl, r4
#endif /* LOG_DSP_LEAVE */
Idr pc, [r1,#TCB_pc] /* RITHMRBHZERT */
ALABEL(dispatcher_1)
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RAYRITHRE DR

o R a—7DYYBZEIC
RESNFE=EIRAVEITRE L.
LOG TASKIAVYURTEHRES
MBI BEALICRREITLY,
RTRIIETREZ) Y
LET

« BRURITEEOIER
monitor/task_expansion.cH
MDlog_tsk_enter&
log tsk leaveB§#ITITLVE
Yo WL -2 R EITH
DY LITget tsklogBa%k
ERREZSAREHMIICAT
DTEITKYRITEINFT
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EE ARURTRMEOS #EEDIEN

MakefilelZ[LOG DSP ENTERJ&TLOG DSP LEAVE %
BMNT S

co%e__support.S [EA—HRILY)—RIED T, VUTEBEILRL
F

136 #

gg z HBAVRAINF T DESE

139 COPTS := $(COPTS) -g

140 ifndef OMIT WARNING ALL

141 COPTS := $(COPTS) -Wall

142 endif

143 ifndef OMIT OPTIMIZATION

144 COPTS := $(COPTS) -02

145 endif

146 CDEEFS := $(CDEFS) —-DLOG DSP ENTER -DLOG DSP LEAVE
147 INCLUDES := -I. -I$(SRCDIR)/include -I$(SRCDIR)/arch -I$(SRCDIR) $(INCLUDES)
148 LDFLAGS := $(LDFLAGS)

149 LIBS := $(LIBS) -Ic $(CXXLIBS)

150 CFLAGS = $(COPTS) $(CDEFS) $(INCLUDES)
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JEE  TASKDETHRM DR

« samplel DEFTH, TASKIDHEFTLTWNSZEEXFRY
ETREO T HEEZE > THELTALD

« TASKIAID=3, TASK2AID=4, TASK3MID=5IZFXE S
n. TOMDFARYDEITEM [FothersIZEHRISNET

« MAIN TASKIXID=67%MD T, E1T#&set task 6 TR RAX
9%6IZHYIYE X | task activate TMAIN TASKZ#ZE{TLE
¥

o RIEMNIBFE-ST-. logmode 4 TAY RRFILOFET

+ log task 1000 10CI1FEAICEITRMOS E5HAILET

« ID=3(TASKDIZETHEIY HToh., ID=4(TASK2)&
ID=5(TASK3)IZEITHEMNEIY B TON TGN EE
AL TIZELY
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VAT LBIEED 2 —IILDEA

1. 3RJEZRADEA

2. RRVEZRADHE
2-1. ARYETHERBORIE
2-2. LEDA#Ea< R
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BEE ARTEZADATURDILEEITD

o BRJEZAEHIAHD AT LREIZHRERT S

o« ARJEZAZIFTHTIVEOTUREEBINTES

o OTURHLIE#EETLEDOY U RZEBML T, LEDD BT, JH
KTZE4TD

« A731):DEVICE. aAv>K :LEDZ&%(T5

o LEDaVURIZIE2DD/INGA—E2D3BY . F1/35A—2FL
EDDES(1—4)ZtybL., FE2/\TA—RLELT:0. =
KT:1%$EETD

« LEDaVYURFZRAWT., LEDFHIfHT 5
— LI F.DEVICEATIYIZLEDavY R E 4B

DEVICE LED (LEDE£1-4) G&4T-0. &4T-1)
DIP (DIPSWZ& £1-4) (OFF-0. ON-1)
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EE hTI)EaTURMEM
o OARURUDOEERTERL. setup commnad B # % &

BLTHE=GATI)EaT U RDEMNNTES
LLF. monitorh®a< K)o E kst

/*
* ARURT RV FRAOEBERES
x

typedef struct _COMMAND_INFO {
const char *command; /X AR ¥/
int_t (*func)(int argc, char **argv); [* ETER Y
} COMMAND_INFO;

typedef struct _COMMAND_LINK COMMAND_LINK;
struct _COMMAND_LINK {
COMMAND_LINK *pcnext;

int num_command;

const char *command; [¥ EARUEX ¥/
int_t (*func)(int argc, char **argv); [* ETEE Y/
const char *help; X ~NIVT X/

const COMMAND_INFO *pcinfo;

b
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JEE :command.cDHY A A

o ¥RERATRDY—RT7A JLcommand.cldbase2/programT
4L IZHYFET . command.cE
OBJ/STM32F40 lNUCLEO_GCC/MON?’f LYK)IZaE—
95

o AVNAILDFREGDEDITMakefileZEZRZAFT

153 #

154# 7V —2ar 70y SLIZET ESR
155 #

156 APPLNAME = samplel

157 APPLDIR =

158 APPL_CFG = $(APPLNAME).cfg

159

160 APPL_DIR = $(APPLDIR) $(SRCDIR)/library
161 APPL_ASMOBIS =
162 ifdef USE_CXX

163 APPL CXXOBIJS = $(APPLNAME).o

164 APPL_COBIJS = command.o

165 else

166 APPL_COBIS = $(APPLNAME).o command.o
167 endif

2017/10/21 TOPPERSTRAV IV RRE 112 i A
TOPPERS

2017/10/21

56



=

JEE command.cDELE

« DEVICEAT3)%3E1T9 Hcommand.cxSHBT 5

#include <kernel.h>
#include <t_syslog.h>
#include <t_stdlib.h>
#include <stdio.h>
#include <stdlib.h>
#include “syssvc/serial.h”
#include “syssvc/syslog.h”
#include “monitor.h”
#include “device.h”

static int t led func(int argc, char **argv);
static int t cup_func(int argc, char **argv);

static const COMMAND_INFO device command _info[] = {
{"LED" led func},

(sizeof(device command _info)/sizeof(COMMAND_INFO))

{"CUP": cup_func}
35
#define NUM_DEVICE CMD ¥

2017/10/21 TOPPERSTOT TV MRE 113
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JEE command.cDEEE

« DEVICEAT3)%3E1T9 Hcommand.cxSHBT 5

static const char device_name[] = "DEVICE";
static const char device help[] =

" Device LED (no) (on-1,0ff-0) led control¥n"
" CUP command cup control¥n";

static const uint16_tled pattern[4]= {
LEDO1, LED02,LED03,LED04

B

static COMMAND_LINK device command link = {
NULL,
NUM_DEVICE CMD,
device name,

static uint8_t cup_command;

NULL,

device help,

&device_command info[0]
1
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JEE command.cDSHE

« BE2OaTURIEEI#ZEarge (BIEDE) argv (B1ED T
FHDRAVFES]) DX TEIND

/*
:/ LEDER Ea~v > FEE %

static int_t led_func(int argc, char **argv)

int_t argl=0, arg2;

uintl6_t reg;
if(arge < 3)

return -1;
argl = atoi(argv[1]);

arg2 = atoi(argv[2]);
if(argl >=1 && argl <=4){
reg = led_in();
if(arg2 = 0)
reg |= led_pattern[argl-1];
else
reg &= ~led_pattern[argl-1];
led_out(reg);

return 0;

!
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JEE command.c/CUPaT R

« CUPOTUKRIE, BRUVE=ZFFEHTSAMPLEID AL A
RO UREET-OICERT L= . CORSH T4
{THEKWL

/

* CUPAVURE#

*/

static int_t cup_func(int argc, char **ar:
{

if(argc > 1)
cup_command = *argv[1];

J*
:/ ANXFERYH LERK

int8 t
get_cup_command(void)

uint8 t cmd = cup_command;
cup_command = 0;
return cmd;

}
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JEE command.cx SR

o OYURY O EREseup commandBIEERHNT, &
RYEZBIZBZINIEH LG URAEMTEET

o OYURMEMIZATT INIY—ERXa—)LZFERTS

o ATT INIY—EXO—/LIEHEEIL—F o EETT S

o OAYURDEMUNIEXMHIL TEITTS

061 /* .
062 * DEVICEOY KRR ERE %%
063 */

064 void device info_init(intptr_t exinf)

065 {

066  setup command(&device command link);
067 }

ok E#HR
‘ (MEEIL—F —5

ATT _INI({ATR intatr, intptr_t exinf, FP intrtn});
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JEE csample h\DEFHEZ

o ATT INIY—ERO—/)LIZHEAMEEAEERE S 51=0I12.
device info initBAEIMD TAR A TE S %sample.hlZiB 0
EE)

079 /*

080 * BIHOTOrEATES

081 */

082 #ifndef TOPPERS_MACRO_ONLY

083

084 extern void task(intptr_t exinf);

085 extern void main_task(intptr_t exinf);

086 extern void tex_routine(TEXPTN texptn, intptr_t exinf);
087 #ifdef CPUEXC1

088 extern void cpuexc_handler(void *p_excinf);

089 #endif /* CPUEXC1 */

090 extern void cyclic_handler(intptr_t exinf);
091 extern void alarm_handler(intptr_t exinf);
092 extern void device_info_init(intptr_t exinf)

093 '
094 #endif /* TOPPERS_MACRO_ONLY */
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JEE :samplel.cfgDIEIE

o OAVT4F 2L —23 T7 A )Lsamplel .cfgZIEIEL
device_info_initBA¥ZE M EAILBAREEITT 5L
ATT IN[¥—ERa—/LZEMNT S

016 #include "samplel.h"

017 CRE_TSK(TASK1, { TA_NULL, 1, task, MID_PRIORITY, STACK_SIZE, NULL });
018 CRE_TSK(TASK2, { TA_NULL, 2, task, MID_PRIORITY, STACK_SIZE, NULL });
019 CRE_TSK(TASK3, { TA_NULL, 3, task, MID_PRIORITY, STACK_SIZE, NULL });
020 CRE_TSK(MAIN_TASK, { TA_NULL, 0, main_task, MAIN_PRIORITY, STACK_SIZE, NULL });
021 DEF_TEX(TASK1, { TA_NULL, tex_routine });

022 DEF_TEX(TASK2, { TA_NULL, tex_routine });

023 DEF_TEX(TASK3, { TA_NULL, tex_routine });

024 CRE_CYC(CYCHDR1, { TA_NULL, 0, cyclic_handler, 2000, 0 });

025 CRE_ALM(ALMHDR1, { TA_NULL, 0, alarm_handler });

026 ATT_INI({ TA_NULL, 0, device_info_init });

027 #ifdef CPUEXC1

028 DEF_EXC(CPUEXC1, { TA_NULL, cpuexc_handler });

029 #endif /* CPUEXC1 */
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EEEJLFEFLASH-ROMEZ A A

« EJLFZ{TLN, FLASH-ROMIZZZEAD
+ E1T#. helpav U FEE1T9 5L, DEVICEATIUD
LEDaVYRABIMENTLNVS
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EE LEDOYURDERTHR

 DEVICE LED I I(return) CLEDI A R T § 5 L& HERL T
&L

« {thDLEDDON/OFFZE{T>TLIZELY
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TOPPERS/ASPEAEEZFNDELED

o OAVNAILDO) U OEDRERIBEEI—T VM R—FEAHN
(X, eI B IZTOPPERS/ASPD FEFESEMNITZ B

o Y—ANHBINTLNDD T, RTOSHOLLAFEHELOT
O, BEREREL—RAZ AW -RERBITMNEl e TH D

« RTOSHERAT 2T EMAABRETIE. ZAHDERE
ERDELTEZLOTOT S LK OCIFILIITDEAR
T52EDZ N, FRVEZAE DR T LRIZHERENLIRL |
RIEFRERIC. BEOEREZHEICH A TELMAKIRE
FAELTIKIEN, AREDELREDM LIZDEAD
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FED
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YT ILAALOSERAWN =D AT LEKET

o YFZILEBALOSIE, 7O S LRENKREVTFFELERA
AUARATLTERTHIEMRNTT

« YT ILBALOSIE. CPUIBDRITEITOIMEEN X T,
DATLEEEITOEE . BEROBEEITH S LIAR—X
HEEBEE B AT TSYNIA—LEZHEETIE BARIHD
BB RE DR LEIZOENYET

o TSYRIFA—LIE, BB OHEEIZIEC AT X1
BEFRAEL-AD. DEMLGREENTAET
— ATFUORBBEDRRNIRIE=FATYT

o DRTLERFERICIE. ABLI-VATLAEEENLE
TY
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W TRONEHIZEIL T

« WTRON#kIF. BARDMERAA LA T LTH2EDHEL
FEHONTNBDITILEALOSDIEHRTY

o UFZILAALOSIE., HHAAKEI/NZLD/N) T3>
FED-OCPUDMBED R ITT DHEEEICIR E L4k
EEOTWVET

o ARGEAWNURT LTI, BHOEELREDHEE
FAVWTEBEENFIBIZEET KD RTLERET S
WHERHYET

« TOPPERS/JSPIZUITRON4. ODRAVA—KTOT74
JUIZEEL )7 ILAA LOST, TOPPERS/ASPIE
uWITRON4.OAE#RIZFT = a B REZ L . A—T >V —X
ELTHIBSNTLET
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EEHIAL
o YT ILEAALOSDHEE
- BH LE(BHEKXE), AH Fh (A HEKXF)
« TR RE((#R))3—)
o ITRON{L#kD E XN
- BH LE(BHEKXE), AH Fth (B HEKXF)
« TOPPERS/ASPME A
« A RE((#R))3—)
« VATLRIIEDS2—ILOEA
« A RE((#R))3—)
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HEE
AHEMDORARIZELNT.NPOEAMAAY I T ERE
& - R EE M EESH LUNPOZATOPPERS O

CIORDERLIZUTOEMESEELELT-.
— OpenSESSAME SeminarffiA A+ Tk 7 i fiT % -
EEEMITEIF—RERITTFINESR
— TOPPERS#J#RZEE I F+—H#
HEAAE LV EEBEM DOEEDERANERBLET.

A DBAFEIZHE VT, NEXCESSHHEA—AB LUVIEE
EEROA—ADZEEDERDIAA NS ELLELL-.
MO —ADZEEBDEHRARBILET.
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