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2R EERERE
BRYDIREEEEMIZRET D= DR

o BRUEBEHEREOY—ERI—L

cre_tsk BRI DERK

del_tsk AR DHIBR

act_tsk, iact tsk AR DEEEN

can_act BRI DEENERDEIE
ext_tsk HARIDHET

ter_tsk BRI DIEFIFET

chg_pri RARIDEBREEDER
get_pri RRYDBEEDSR

ref tsk AR DIKEESHR

o ARYDEBENER (act_tsk) DFa2—A2 T EZFDEZNE (can_act)
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AR EH e
FRVEEEREELTRZERE T 5O DHAE
« AR BRBHEDY—E R

slp_tsk, tslp_tsk BHARVERKRFLIREIC
wup_tsk, iwup_tsk fAaRIDER

can_wup ERERDENL

rel_wai, irel_wai AR DFFHIRE DA FIFERR
sus_tsk RRYZREFNFFLIC

rsm_tsk, frsm_tsk AR EEFFEN LD ER
dly tsk BHARVEEIE

o ARUDBERER (wup_tsk) DF1—A2 T EZTDEHIE
(can_wup)

o AALTOMIZEDERKREFS (tslp_tsk) EBRXRAVDEIE (dly tsk)
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2RI 0

BRI DELAA/BISHw IS (RBIESH=EAH)
BRI —E XO—)LIFFUHLIZEY  BRVIZHINERESED

RIZFDBRIMNEFTEINBZZAIVY T ZRIHI5 0 )L —F >
NIFEUHEINIS
o UNIXDU Y FILAE/L S F LNV RSIZFE S

AROBINREH—E R3—)L

def tex BARIBFISLIEL—F 2 DE S
ras_tex, iras_tex BZROFISH LB D E R
dis_tex AZROH SN LIBDEE I
ena_tex BZOBIS LR D 5 A
sns_tex AR5 S LIREE \F AR EEAN?
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AR REEA - BIE e
L ITRON4.0TIlE., 2R VR EA - BIEDT=0HIZ
UTOH#ETRAE
s (EID)HEFAERVIZKDBEIEDT=-HDHEEE
— T * (Bt HlEE L)
— AR TST*(BREH)
— Sa—TYI X (BEthHIE)
o AtE—TUBEDHDHEE
~ T—AF%a—*(REA-ERE. 1T7—FDAyE—)
— A= LRy R * (FERH . RA 2% EZE)
— Ayt—UN\yT7 (R - R, AIERAVE—D)
- ST (R, WARIZEE. AERAYE—D)
*RAUE —RTO T4/ ILIZE TN DHERE
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1< 774 (Semaphore)

s FRASNTOWVENERODBEECHEZ YT+ DERYK
ELTEET DI EITRY Bt il E12 E3R

- BRZFEAI IV I+ERZERL, ERZER
LERICER T+ ERERAT 5.

- EEREAETEARAIATLWIE, Y7+ ERESDORKR
THLIREEIZHS.

7’El’7“5‘1.\0)%ﬁ
HYTF4hILEHIS T

BHDERY
THEHATS N
AT HERIMT

=
N
Ce<Vavmn ) HOREALELRRE
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t+< 7+ (Semaphore) : —E XOa—/L&EEIR
s Y—ERXRO—)L

cre_sem I T+ DER
del_sem T+ DHEIRR
sig_sem, isig_sem T T+ ERDERE

wai_sem, pol_sem, twai_sem I+ &EEES

« FBR
BHEDHEREXETEAFEICALTUL: T
BEIRXMICAZEEIE COH(EYT7+)Em5

T+
RRY
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<74 (Semaphore) : &5 E ¥ #x
BEEEDIRIMEBEEDIRYVDETICEYFLINEIL

B BBEEDIRTANENIVEREEDIRIBDRITICKY FF =
ENnd. CERRICIZFHLESNDDIERER)

YO+ ER
SRHCHEATD
. ] N — TR Iefwaitr, ...

(BEE: &)

<o+
SR

i

RRXIB D P PPN PRRF ) TITITT] TRTEE
(BERE:+) p=
I+ ER
O e Ve N :ﬁ> ........ -
(BERE 1K)
Bk E YR
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AR T5% (EventFlag)

« BRUETANVIDREZRAS_ETHREAT 50D
Wi 1DDARUNIST L ERD TS THEA

e H—ERXO—)L

cre flg ARVNTSYT DER
del flg ARUNTSY DI
set_flg, iset flg ARNUETST DY
clr_flg ARNUNTST DT

wai_flg, pol flg, twai flg ARULISHEFL

759 Dtyk 725 DEINMED
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AR YOR & T—RF1— HHE
AIARYIR  HBAERY EIZTEIN-T—2EDPYURY T3S

HAyt—Ssryk ||I
B2 Ay — 2Ry
+
Ayt—T
KBETFLREF

T—3Fa2—  1T—FDAvtE—TFEDPYRYT S

T4
BHIE or AytE—CDHRETFRLR

EE 4 74

2Ry

F—%

-
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T —24F 21— (Data Queue)

o 1T7—FAyE—DDIEREAAVE—BIEHE

o Ayt—TIE, AEAAYTFICOE—SND

o AyE—UNEVIILDEIL, FhEHEDS

o TAX1—EEOYAXE0RTETHE. REAAY
T—UBELERRE

« H—EXa—)L

cre_dtq T—AF¥1—DEK

del_dtq T—2F1—DHIK
snd_dtq, psnd_dtq, tsnd_dtq, isnd_dtq F—RFa—~DE(E
rev_dtq, prev_dtq, trev_dtq T—AX1—MoDZE
fsnd_dtq, ifsnd_dtq T—A¥1—~DLEEEE
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A ILRYD X (Mail Box)

o AIERAVE—DDIEREIAVE—DBIEHE
— A—RILB) U OICRAWNS =8O DEEE . Avt—D
DEEBIZTT)r—a BITHE
« H—EXOa—)L

cre_mbx ARV ZDER
del_mbx A IRV XD HEIBR
snd_mbx A IWRYIRANDERE
rcv_mbx, prev_mbx, trev._mbx A JLIRYIRANSDZ{E
HA—xILH
FERAY HmEE
s T_MSGH#EER
ZITiEY =
Ayt—o A—H—F—k
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Ea—TYIR
cre_mtx Sa—TYIRDERK
del_mtx Sa—TvIADHEIR
loc mtx,ploc mtx Sa—TYIRDAYY
tloc_mtx
unl_mtx 2a—TYHYRADAYIER

s BEAEM#HRK/ELELRITONIILESR—LT 58
Hil Nt 1
=POSIX") 7 JLAA LHEEE Dmutex| ZFH 24
o LROGIMESENERZHLE
« RRERHBN1DEITALEDEL
— OYILE=2R U E Oy IR TERLY
— AR THEICEFNICOVIERIND
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AE)EHEEE

o DRATLHEBEDAE)EFZARVIZEIY HTHHEE
— CEEEMmalloc/freeEFBLLDBEREZRTOS AN D
— Z{DRTOSHHHR—
o ZEARYEMEIRET HHEE(MMUEED)
— IR TIEMMUZES ZEIZKDT— /1 —AYE A KEL,
LB K FRIRATRTOS D & THR—
A2EYT—I)L
o DATLEBEDAEREEHEEHDATR)T—ILIZHE
— BMICEOTAEN T—ILERTHE. EELGNIBIZAE
NERLTELEN ST FEILVAA T EE
+ UITRON4.0TIE, ABRUMBYLNESZIZHFEIZADBEEE
« UITRONA.OHE#TIE. BEREAIEROMAZYHR—
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UITROND AE!) T—)L

s EERAEYT—ILHEEOY—ERXO—)L

cre_mpf BEIERAEYT—ILDER
del_mpf Bl R AEYT—ILOHIBR
get_mpf, pget_mpf BERAEYITAVIDES
tget mpf
rel_mpf BlERAEYT OV DRI
« AERAEUT-BEEDOY—ERT—L
cre_mpl AERAEVT—ILDER
del_mpl AERAE)T—ILDHI
get_mpl, pget_mpl AERAE)TOVIDER
tget mpl
rel_mpl AERAE)TOVIDERK
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FrfE e . =

o VRATLBZIEHE
— SRATLER(A—RILHAEET HHERZ) EEHE
FBI=H DR

o AALARUENIES
- BEORBEEONFICSFUEINDIL—F
— UITRONA.OEARTIELUTDAAI N RSERE
o BEAINRS (BEIZEIEND)
o TI—LNUFZFEELBRZIZEFEND)
o F=NSUNURZ(F—NFUIZEIENS)

. EREREO=HOFDMOEE
— RRUMBIE (AR E—ERBEF-E5)
— BFBIZABY—ERO—ILDBRA LT IR
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RS EgEE Y—EXa—)L1

o SRATLEBZNEED-OHOHY—ERO—)L

set_tim VAT LAY DERTE
get_tim DRTLOOYYDEFEAHL
isig_tim B LT 004G

o BN RSRBEDOROHOH—ERa—)L

cre_cyc BEANFSER
del_cyc BEINV S DHEIRR
sta_cyc BNV RS DES
stp_cyc B/ N\URSELE
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BB IEMEE . Y—EXOa—)L2

o Po—LNURSBEDOIEHOHY—ERXOa—)L

cre_alm TI—LNIRSDERK
del alm T5—LNURSOHEIB
sta_alm TI—LNRSDEEE)
stp_alm Fo—LNURFSOELE

o F—N—ZUNIRSEBEEDIEHDOHY—ERXOa—)L

def ovr BHINVRSER
sta_ovr ESE-CVANA NS TOY 112
stp_ovr BEN RS DREE

— BROMERESINI=T Oy Y ERZEL T > F- R 25l

NEeFRESEHHEE

— F—IN—FUNIRSIIVRTLIZ—DDHZEEE A RE

— 0ty B RIFIERE (FERIKET
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D AT LARREE L
VAT LIREESR/ERT D= DAL

o VATLRREEE#ENDY—ERXO—L

rot_rdg, irot_rdq AR DOETIERF D [EER

get_tid,iget_tid ETREBOIRIDOIDOERYHL

loc_cpu, iloc_cpu CPURYIKEEIC

unl_cpu_iunl_cpu CPURYIREE D AERR

dis_dsp T RINYTFEIE

ena_dsp FARIYFEFT]

sns_ctx ARV THFAREITHH?

sns_loc CPURwZKEED?

sns_dsp TARINYFEIFRREEA?

sns_dpn TARINYFRBIKEEN?
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A A+ AL LA A B TR RE

o EAAHILIR (SLERENAA)

— UITRONG#HTIL, BlSAH/NVRSET T ) r—2 a4
TRk TES

— BAHRDEETRBE. Hh—RIILAOHEAYANEZFRLT.
EAHNCRSNIEVHEND

— BRAHNUESOFRTH—ERO—ILEEVHELT, FRID{E
Eh/RC R E AV AT RE

— BEIAHNURSUEBFEZRILYBESE

s TARINYFHEIET D

. BAABEE#EOY—EXI—)
def inh B AHNIRSDESE
— COfhIZ, BlAAZEE R CZE L /ZFRIT D RERE
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CPU#I 4} A0EE ECPUI 4} & IR HE BE

o TOtEyHLAILOFISLIE (CPUFIS)
— B A AR L FEL
— CPUBINDFEET HE, h—RILADH A ONESE
BAHLT. CPUBINN NV RSBV ENS

— CPUBIRN N RSDHRTORTLO—)LEFUHLT,
ARJIZRHLTHINERESEDHIENTAHE
— CPUBIS N RS DUEBIEZR I EYHE L
! ZX OB EDENCEE
+ CPUBINEEDL R TLO—)L
— def exc -+ CPUBISNNURSDEE
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FEH

« ITRONOD [FIHA - BIEHEaE
- v I+
— ARNULTSYT
— AMILRYIR
- T—3%a1—

- ENTLDOHEOMEZERZLT EABEMICRER
HWREZEIRT D ENEE.

o HDLVINTA—EDHRET, REELAEILTHDT,
TSIV OBIZITEET S,
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ITRON® E £

ITRONfE#R&E(F

T ILAA LOSD EFE
ITRON{EHR D EERE =
TOPPERS/JSPA—=®IJL

>N~
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2011/05/20

TOPPERS/JSPA—ILIZDUNT

« JSP&IFE
— JSP = Just Standard Profile

— TOPPERST AT Y TR IN TLVS 1 ITRON4.OEHRD XA
DB —RTAT7AIVCERL=A—T ) —AD)TILEA L

0S. BRI Release 1.4.3
- HAFEOBH
— UITRON4.OME#RDEHE. V77 REE
- MR -HEHBICETIMER -BED TSI YhR—L
— YOI TEG (IP) RO TS vbR—LA
- FHMEBM-TONATHEE~ADFIA
- RSB A~DEA
« 87 YNRER
— SHI1/2,SH3, H8, ARMv4, MIPS, PowerPC
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TOPPERS/ISPH—2 JL D45k

s BRAVIBELOT LY —RO—F
- EEMNEIHEEBLON, FAHACTSIZIIEEHY
— HE[REARBRY #ifdef Z 3B K
— BRAREE RO EEHY
s MDEI—TYICANDR—TAUITDBRGEHEE
- EfTMREEERLSLGVV IOV O
- FHLWLWTOEY Y ADR—T12 T #2BETIT o141
s BLEITHREE/NSVDRAMER=Z
— | KERECEEBCRBLIZA—RILELTIE
e LinuxB LU Windows L TDLIaL—LaViRiE
- 7ArATRR . HERICRE
o« A—TUY—RYIrIT7DHTHRREFET
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TOPPERSHHAA—RILIZDUNT

WESKRIZIEZBT=86I12, FiL pa_—— o

WHED) 7 ILZA LOSDHR R

?T;:;;;fi;i;;jcrb‘\iﬁ 7 p ‘laEIHI’71”#*££;2:§;@—$/Lﬁ1§
[ ] * hid ] ‘D\”T\w

— U ITRON4.0OHHEE~A—RIZHk o

R-HREMAS
— VIR 7 OB AMEER DY), St
75 s A BT
- BIEEN-RELHIRATLIBE o
ZXETS D B e - men

- FIVr—2a b AT LBE

IS B HERE (X FEIB A (ZHRY EEEEIA
%ﬂt 2007 2008 2009 2010 2011 2012
3% YU — RO A — I D4 BRI
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TOPPERS/JSPA—=ILDE A

1. EEARABEDERA

2. ARREDESE

3. EJLREEST

4, YT IWTATSLDOFER

2011/05/20 TOPPERS7 Oz HMEE 102 i ’

TOPPERS

2011/05/20

51



ITRONEAZEE . EEFRNRE

¢ Mindstorms nxt EHDTOPPERS/JISPA—RILDEAZEITD

TOPPERS/ISPA—JLIZDULNTD3REA
H—FILDFHoO—REREDY

- Aoon—REY—ILEERLET

M- RITREDOFERAZEICOVTOEA

- ARBREBEL2BHOERTREDERAZEICOVNTHERR
A—FRILDE LR ERFT

— Mindstorms nxtFA—RILEEILRL. BTN TOTSLEE

TLEY
HYoFNTag S LDER
- YU TOYSLDRAEETHESR
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TOPPERS/JSPA—=ILDE A

KEANBD:RH
FRIREDEE
EILRERTT
YUTINTAT S LDOMHER

b NS
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TOPPERS/JSPODA > O—FK

« TOPPERSZ7AY Y+
DWebh SEFHTHRDjsp
$1—= )L Release
144 nxt&AHra—F
LFxd

« REMDjsp-
mindstormsnxt-

144 tar.gz&EIZO5 A
oT4LIR)IZENTL
=&y

e jsp-1.4.4-nxtlZ
Mindstorms nxt#k 5k
Y—REMATEILRIR
REBELET

)

2011/05/20 TOPPERSFE ST/ MERE 105 i ’
TOPPERS

Y—XO—KIZDVVTHEE

s JISPOA—RIVY—R  E¥DTOTSLDEFI—FIL
EUC-JP. B{TO—KIZUNIXEE#DLFELE>TLNVET

« CygwinDRIETSR BEZ1TOHE (L. UNIXAE#E
Fa—K, TR DI T vEEFERAL TS

s | EFO—F BT FEEBERTS
[ - I5v4:TeraPad
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TO0SLDRE

« Cygwinh\oRT AT+
LORIZFEBIL T, jsp&

jsp-1.4.4

jsp-mindstormsnxtZtar] "
7> P’Gﬁg;ﬁ Li_d- kernel

libra
* jsp-mindstormnxt(d 5[ ot

i ®L1=jsp-1.4.4-nxtIZ E -

0oBJ

EEINET
= i zamp\e
. systask

. utils
rommon
sh2-stub

telnet

S 0 &m

m

$ tar zxvfjsp-1.4.4 nxt.tar.gz
$ tar zxvf jsp-mindstormsnxt-1.4.4.tar.gz

T

2GS
d"T ,Jsp-1.4.4-nxt
T ALY
library
monitor
nxt

0oBJ
pdic
sample
systask
utils

| configure
|| README

README.xt
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AV I X AL —ADIEE

JSPIZEFIAPIYR—LL TULVST=  Jsp-l4a
B, BMAPIE OS5I G EE e
(2T a0 T4 ¥ 2L—4H A .
BEInTLS  doc
« CygwinTI&, cfg® T DMakefileZx  incude
BWTar74¥XaL—432DE LR :TE:;El
TORENHYET ot
jsp—1.4.4-nxt/cfgl ZFBE)L T. make | mat
AR TAVIT4FaL—E%EL
RLES o
systask
$ cd jsp-1.4.4-nxt/cfg | s
$ make depend ;:;ZEE
$ make | telnet
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TOPPERS/JSPRT — O AR—ZDYERK

« BIRANT—HIAR—RFE i EEer e
ERLES | =

. COHHMTIE jsp-144- | =
nxt/OBJ/MINDSTORMSN | o
XTIZERESNATWET

« 4DDTOYSLLNEES ’
nTWEY

T4LIR) AR
SAMPLE FETERYUTILCEEM

SAMPLE_CPP FEITERY T ILCHEEERR

MON sample[+ROME=4
CONTROL FE{T{ABluetoothZ o Hl
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TOPPERS/JSPA—=ILDE A

EERNEDRH
FRRIREDEE
EILREEELT
SUTNTOTSLDRER

el

2011/05/20 TOPPERSFE ST/ MERE 110 i ’
TOPPERS

2011/05/20

95



MINDSTORMS NXTHE JLRZ1T5=HDEE A

s BEODINL—aVR—KTIK BEDHDIYTIL
TINARPERRAAYFNEEINTONET

+ MINDSTORMS NXTTIEIUTZILARIEINREREINT
5T BRAVAID-OICF—BEEZVEELET

+ MINDSTORMS NXTDZEETIL, DT ILTINAAD
K HY([BluetoothiBEFH7R—rL71=Y . LCDXOF—i¢
ExEHR—r9 B1=8IZECROBOTA U A—T 1A ROT
INARRSAINDRYAHETHEITNIERYEEA

s UTDSATIV4FRIB>THERTIDELRHYFET
— ecrobotf B —TTARSATS5 4
— TINARRSANSATS )«
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SAMPLEIDE JLREETT

o FFLISPH—FRILSATS 1
EETVET

« INITKY. TRITSLOMERE B
B, BEA—RILTOTSLE
AV LU THLGYFET

« UTFOITURTlibkernel 7+ SRl
LORJIZIZEE D sample] 707 —
SLEEYET

s A—RILSATS)LDIBTEIL configureI v R T2
& MakefileWKERNEL LIBZ #fh7rsampleld 70
BISSA4T3)4T4L UM E 55 LHREENS
BERIDHETHEMNELGYFT

$ c¢d ../OBJ/MINDSTORMSNXT

$ mkdir libkernel

$ cd libkernel

= §$ ../../../configure —C armv4 —S mindstormsnxt
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MINDSTORMS NXTDH— )L EEE

1L TOPPERS/JSPDEZE Tldlibkernel TAL VM) T
ERLI=83DNTAYS 5L Tsamplel #R{TTEET

« Mindstorms nxt XU T ILTINAZABADIARIEHEM->
=Y., BIRIEEZ /AR IIL TSI BEMETOT S L
[CULDOMTHRRZITOTLNET

o dffavURFTaY S LDOEBETVET

|§ diff ../libkernel ./SAMPLEI

SBINLT-HERE

SRS

Bluetooth® AL—T E— | h—FJLAIZBluetooth® T /\ A AR 51 /3%
[NO=ES/DEDZ ]

EHELTWET /AWVAVERMN) —LE—RT
BIETAEHOIC. AR AV NBETIHE
NHYFET

JLDERYIAH

TIYrTA—LED 21— | LCDOF—FRET 21=DIZTSvbT+—L4

HREERUADBELSHYET

2011/05/20

TOPPERSTALIHMEE
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MINDSTORMS NXTDH—2)LEEE2

.« A—FLSATSULIN, TSR TH— LS54T
ZEFEITIVELNHYFEYT

74 EEAE

Makefile H—FNFATFIDIRE, TFIYR T —LETINARRSA13D
include path&Z AT 511 DIERE . Bluetooth AN AR a BT 7 A
JL(bluetooth.o)DEYYAF . rxe T 7 A IL D ELTE

samplel.c Bluetooth #5135 Bl T 0D 3R "R i REZ 38N

(show_main_screen,display_status_barBi#ta—)L)

samplel.cfg

TSYbTA—LERED B YA # (#include ../../../nxt/ecrobot/ecrobot.cfg)

samplel.h

TIHINRBYIH A XEIRTE

o LTOaATURTH—RILSA4T 5"« (libkernel.a) &
ERLZET

$ make depend
$ make libkernel.a
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NXTRZAT 31 DER

5K

FrinE BEE BTN BRIADE YD A ® R
jspxtTALORJIZFEBIL T, |©= o 7 i @
ecrobot AV B—ITTARTGAT | - e
Z') 4 (libercobot.a) &ET 7\ A o=, =
ARSANZAT 54 A =
(libdevice.a) EEBLFS o | [m)E
ZDF14T 3" 1[I MakefileD =Tl |
ETHYTILTOSSLAIC 144 B
BYRENET Rt g

6 WIATTT0k AT AR 3 KB 4 1 L5

$cd./././nxt
$ make
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BluetoothZ/\Y a2 & 8%

MINDSTORMS NXTZ#£EL
Bluetooth = Search(ZT/\VaUhR
RESNAETHLET
INYAVENRRSNF-DEIRLET
PINCODE(R7!) 45 a—R) XIEES
nfza—REERELTZEL
EECETRICBNLIEEE. 240D
SMEMNEY. DS MR —D
PINCODETERELTLSIHE., IELL
AR AV TEEEA

)
| St g - |
-
------- - - -+
— =
L fasstnsetin e w =
| |
e —
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Bluetooth ) > D7 JLIR—FDHESR

T

o TINARIR—TXERLY
TBluetooth =3t L 1=1)
FILR—ZHERLET

 BluetoothZ{#>T
MINDSTORMS NXT& 8@
{95781, Tera Term%x | :
AVAR—=ILLET ‘

e Tera Term TBluetooth®!)
DOV T I(EDIRIETIE
COM4)ZBLTNXTED
streamiBI§ LET
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PINCODEZERET 5

« samplel DT 05 5 L% /a2 (Z& 8% LT-=PINCODE
[CEBELFT

« PINCODEZ 4321”2 ELI=ELT. TRV S LD
PINCODEZZEELFEY

« I7 A Tconfig/armv4/mindstormsnxt/hw_serial. hZBAE .
BLUETOOTH PINCODEMD EZHZEBMLET

/*

* EVO—FOEENHBVEEDT IHILEE"1234"LF %
*/

#ifndef BLUETOOTH_PINCODE

#define BLUETOOTH_PINCODE "4321"
#endif
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2011/05/20

samplel DE JLF

+ SAMPLEIT«4LOR)IZH
FLTETIOTSLEE
JLELET

s EILRDET T 5L
MINDSTROMS NXTT®
17774 )jsp.rxehMED
nEy

EILRHERTTEHE
jsp.rxeh¥ELN B
$ cd ../SAMPLEI
$ make depend
$ make
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ETI7AILENXTIZZYIO—Kd 3

+ MINDSTORMS NXT&/\Y
aV%&USB—J LT
F.EREAND

« CygwinM brxeflash.shix
IWRO)TEREET S

. ELLT7y7Oo—KansE
T7ANH A RERRLET

ELL7ZyFOo—K&
nN5ETTAILYA
AHRREND

$ sh rxeflash.sh I
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jspEEITI S
+ MINDSTROMS NXT®MDMy Files = Software Files = jspZ
BATETTS
« TWAIT BLUETOOTH CONNECTION | D EIE MK RSN
f=5. /83> TTera TermZF 2L ET
 BluetoothlZxt i L71=1) ]
T ILIR—rZERKE.
samplel D FRRHIAFELY
EXE

6400baud - Tera Term
F) MM(E) E¥(S) J-FO—{0) D4 FO(W) Resize ~uLFH)
o parl [
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nxtBIOS D %t it

o R—FIREEBDMakefile.config® DBGENVD IR E X H
[Z&Y. nxtBIOSADEITI7AIL (bin) ZEJLRTEFET
— Config/armv4/mindstormsnxt/Makefile.config
— DEGENV#RXEMNHROMIZZE R
« BEEIRETIE jspbinMELNET
$ make realclean

$ make depend
$ make

e LITFTDaTU R TnxtBIOSEA 2 AR—)LLT=
MINDSTORMS-NXTIZ7v7O—KLET

$ sh appflash.sh I
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TOPPERS/JSPA—=ILDE A

EEANBTDERA
FRIRIEDEE
EILREEST

Yo7 Ta5SLDFER

S
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samplel 7 AT S LDAR

o Samplel TATSLIFVEDDALLRZRHESZDDAFE
TARYTREEEND

o AMUBRYIIERDORTOSEMAAYE—U M HIEITH
AOI2EY B ERTERIDNRTRT BAvtE—IIZT
TOPPERS/JISPDH—E RO— )L EBIED SEEZEITS

o WHIETIRVIEIE—EBEET. FEREEELTTET

B2Z91D BEE | ARV 5% A
TASK1 10 |task 1 WHRITINBHZTIE, task loop @
EN—TERITTREIC, 2R * A
TASK2 10 | task 2 | mERTHESLEDHBDT Av—T
TASK3 10 | task 3 |ERTTR
MAIN TASK 5 | main task 0 | IRVEDEmAHAHEMFIZRI~ DB
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samplel A< k1

« samplel DA UKRIE, HFIEITARVIZH T Ha<TUk
& REROFIEETIATURAHYET
s UTIC2HOHIEICET IV RERHLET

avuR e

1 LEDOITURORFEIFIETIRI1ET S
2 LEDOITU RO FEIFIETIRI2ET S
3 DEDOITUROXHEIFIETIRI3ET S
v FETLEVATFLA—ILERTT B (TIAILL)
q FEITLEV AT LI—ILERTLEL
r =DODEEE.10, 11)DLT1F¥a1—%[EESES
Q TOTSLERTTS

Cul-C | TRYSLERTTD
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samplel AT k2
o WFHRTERAVICK T AEELIATUREILUTDREY
avuR HEHE
a AR %act tskiZKUERENT %
A ARYIZK T DEBIE R ZFcan_actlZkYFro /LT D
e ARY|Zext_tskEMUHIE R TIED
t AR Y% ter tskiZKUTEHIIETSED
s RARY|Tslp_tskEFEUPHSE ., BERFLICSES
S AR Ztslp_tsk (108 #IE UL HESE, EBIRFLIZSES
w AR Y% wup_tskIZkYFRKSED
W | ARVIZH T BB ERZcan wuplZ&YF v LTS
I AR Y% rel_wail 2K YSEFIMIICFHFLRREICT S
> | ARVDES EE9 (HIGH PRIORITY)IZT %
= |ARODEHKEZEZ10MID PRIORITY)IZT S
< | BRODEKEZE11(LOW _PRIORITY)IZT S
d ARYIZdly_tsk(10F0) ZRFUHEE ., B AFLICIES
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BE LT4¥1—DREEER

o B, 3DDMFNETIRAVIIEBEE10TL T 1IKEE
T, WIHNETERVIZIEFEIRENLZNV=H. LTa
Fa1—DEEDTASKINEIZEITENET

« rAYURTLT4¥a—ZEEGRSE, HDERIDETE
MEFELELELD

n EEROEEE10(MID PRIORITY) DL T4F1—NDIKEE

I vrxa—oms
I vrxaoms
mrmio  jikskal SR ~ SN
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EE ARV DEZRERT

« taAVYURZERALT. TASKIZH®BEHE TSE. LT4¥1—
DEEZET>TEH,. TASKINEFTLEWI EZHERLTL
=&

+ adYURTTASKIZREEISE. LT4F2—DEERT,
TASKIMETEINDZEEZERL TS

wrwo NS - AN SN

l BROVEBRBIR T S IKIEAREE

R
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EE ARV DRKFL

+ sOVURTTASKIZEKRFEIREIZ. LTa4F2—0DME
R CTASKIMNERITEINAN EEZHERL TESW

« WIYURTTASKIZERKRSE. LT4F21—DEERT
TASKIMEITENDIEEFETL TSN

o dOV YR TTASKIZBEFLREICSE., 107 REIXL
TAF¥1—DEEEITH>TERTLEN EEREELTL
=&

wrwo [ NERSKI NASKEN RSN

l BRIV ERESBRIEICBITEES
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BEE EBEIELOER

« >AYURTTASKIDEAREZSLT. LT4¥2—0
BlE5Z{ToTH, TASKILARITLAWNIEZREL TS
F2&0

« <aAVURTTASKIDBEEZEILT. LTA4F1—D
[E#5%1T>TH. TASKIAEITEIN LGN EEHERL T
yr A

wewo  —» [NERSKI NASKEN RSN

1 B9 1 D& S5 E%9 (HIGH_PRIORITY)IZF %
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ETERYLTLTAT I L

1. 7055 LR

2. TSR TA—LDIEE
3. TINAARSAN

4. OJEE

5. BEREOYEES

2011/05/20
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T
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ETARYUTINLTOT S LOERK

« OBJ/MINDSTORMSNXT/SAMPLET 1L 4 JIZFEITIRFE
DHUTILTATSLAKMEINTINET
s HUTNTOTSLIFSOI7AITHERSNTONET

I7AIE e

sample.cfg ETROIYT4FaL—230T7AL

sample.c ETARDOCEF YT LTOTS L

sample.h ETHRDLIIL—ET7AIL

Maketile ETRTOATSLDAITFAIL

rxeflash.sh ETRTYITA—FADOI LX) TH
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2011/05/20

sample.c iz &t

o FETERY T ILIETaskDispA RS ETaskMain®? R 9 T
BEnEzT

o 2DDARYVIXITRONLEH DY —E XO—)LLISMZ,
ecrobot 7o YR I+ —L(FIRE T ERIED Y —E XX
BTEVHELIZKYETERT S

« LCDDF—IREIFXTS U I+—LDHEREL D

"R HERE

TaskDisp | RN T HIRXI T, MEALELCDDRREITVNET
LCD®M/\F—FK 7R, bluetooth®ARILaVFLRTR. ETHDOR
RETWET

TaskMain | TaskDisplZ& YRR VEEEIL, 2y F U YR T HRAMSEALIC
balancerEP 2 — LEFUELEEDE—ZICRIERIEEETLVET
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TaskDisp® fi# 55t 1
+ TaskDispl&, #1#81t. LCDR R, BIEZXTLET

void TaskDisp(VP_INT exinf)
{

T_SERIAL_RPOR rpor;

ﬁ?@ﬁﬁe - LCDD /N F—%R

Ega;rlé?;; KERTOIHE
vmsk_log(LOG_UPTO(LOG_INF 7 e ITARDEE
syscall(serial_ctl_por(CONS OCTL_FCSND|IOCTL_FCRCV)));
show_splash_screen(); = S dOR -l 4

ecrobot_init_nxtstate();

ecrobot_init_sensors(); / + -
ecrobot_init_sonar_sensor(NXT_PORT_S2); Bluetooth & f5 &
show_main_screen(); / TH—%857
display_status_bar(); / P e e
ecrobot_sound_tone(1000, 200, 50); EATRDRE : FIHRE
mstate = MINIT; F—toHEROEYAH
keystate = ecrobot_get_touch_sensor(NXT_PORT_S4); — . A e
nxt_motor_set_count(NXT_PORT A, 0); «—————  BIE—3ZEIMEIC

act_tsk(TASKO); TaskMainZ#2 )
while(1){
ecrobot_poll_nxtstate(); «————————— EUHIFHRBMYAHA
ercd = serial_ref_por(CONSOLE_PORTID, &rpor);

if(ercd == E_OK && rpor.reacnt){ +————— Bluetoorh®{g
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TaskDispD fZzi 2

seril_rea_dat(CONSOLE_PORTID, buf, 1);

if(buf[0] ==’ 8& mstate == MWAIT)_____——— EITADKEE RUN
mstate = MRUNNING;

else if(buf[0] =="s’ && mstate == MRUNNING){
mstate = MSTOP1;
wtime = 0;

FETHROIRE  F1E1IKEE
b

}
key = ecrobot_get_touch_sensor(NXT_PO|
if(key != keystate){
if(mtate == MWAIT)
mstate = MRUNNING;
else if(mstate == MRUNNING)
mstate = MSTOP1;
wtime = 0;

F—t 9 OETHY

}

keystate = key;
y v IR AR AR DR 5B TS
if(wtime > 0){

if(--wtime > 0 && mstate >= MSTOP1 && mstate mstate < MPREWAIT){

if(++mstate = MPREWAIT)
wtime = 1;

}
}
ecrobot_status_monitor("sample JSP"); /* LCD display */
dly_tsk(40U); /* 40msec wait */
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=sz

TaskMain ) fZ55 1

« CYCOIXREHA/\> FSTAMSE A1 TaskMainZ WakeUp
LEYT

static void tail_control(signed int angle)

float pwm = (float)(angle —Txt~ r_get_count(NXT_PORTA))*PGAIN;
if(pwm > PWM_ABS_MAX)
pwm = PWM_ABS_MAX; BIXE—A0HEET

else if(pwm < -PWM_ABS_MAX)
pwm = -PWM_ABS_MAX;
nxt_motor_set_speed(NXT_PORT_A, (signed char)pwm, 1);
}

void cycO(VP_INT exinf)
{

< TaskMainZ Wake
Bl e e Y I+% > TTaskMainzWakeUp

void TaskMain(VP_INT exinf)
{
signed char forward;  /* Bif&EdRS: -100(#% )~ 100(FiHE) */

signed char turn; /* HEEld 4 -100(ZEfig[El) ~ 100(FHHEE) */
signed char pwm_L, pwm_R; /* ZHE—4PWMt 51 */
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TaskMain) f# 55 2

mstate = MWAIT;

ecrobot_set_light_sensor_activi /* FtHFHREBLEDZON */

while (mstate '= MRUNNING){ F SRR */
tail_control(TAIL_ANGLE_STAND_UP); /* E£fF ZHlfE */
dly_tsk(10);

}
balance_init(); /* BISLR T HIE R EE */
nxt_motor_set_count(NXT_PORT_C, 0); [* EE—ATa—5tyk ¥/
nxt_motor_set_count(NXT_PORT_B, 0); [* BE—AI -5tk ¥/
forward = 50; [* HiERRS X/
sta_cyc(CYCO); 4= HRBE - 4T BE
while(mstate < MPREWAIT){ EATHRORE  EATRIE
if(mstate == MRUNNING){
tail_control(TAIL_ANGLE_DRIVE); /* /NS RETRBECHIE */
if(ecrobot_get_light_sensor(NXT_PORT_S3) >= (WHILE+BLACK)/2)
turn = 50;
else
trun = -50;

} /// ETHRDRE: FILEFLIRE
else if(mstate == MSTOP1){

nxt_motor_set_count(NXT_PORTA, 0); /* & EILBE—2T a—45)tvk */

mstate = MSTOP2;
EATARDIKEE : IR AR

PR
tail_control(TAIL_ANGLE_STAND_UP); /* SE&{Z 1L FEEICHIHE */
forward = 0; [* BLLdS */

turn = 0;

ORT_S3);

anp

EATHRDIKRE  ETRHLIRE

else{
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TaskMain® 255k 3
o whileXNIZ4AmsEEATENMET S

/* B R FHI#(forward = 0, turn = 0TERLE/ NS R) ¥/

balance_control(
(float)forward, [* BIRER S ]
(float)turn, /* HEElaS &/
(float)ecrobot_get_gyro_sensor(NXT_PORT_S4), /* x4/ Ot 4{E &/
(float)GYRO_OFFSET, [* SRt Yt Ty ME ¥/
(float)nxt_motor_get_count(NXT_PORT_C),  /* &E—4#[EéxfBE[deg] */
(float)nxt_motor_get_count(NXT_PORT_B), /* HE—#%#EéxfAE[deg] */
(float)ecrobot_get_battery_voltage(), [* 1y TYEE[MV] &
&pwm_L, /* ZE—SPWMHE HiE */
&pwm_R); /* HE—2PWMH HifiE */

nxt_motor_set_speed(NXT_PORT_C, pwm_L, 1); /* ZE—4PWMH Atzvk */

nxt_motor_set_speed(NXT_PORT_B, pwm_R, 1); /* HE—%PWMHE htvk */

wai_sem(EVT_SEM); /¥ AMSTEL */

3
ecrobot_set_motor_speed(NXT_PORT_C, 0); /* £ZE—42PWME htvk */
ecrobot_set_motor_speed(NXT_PORT_B, 0); /* BE—4PWMH Atvh */

ecrobot_sound_tone(1000, 20, 50); .
ack_tsk(TASKO); TaskMainZ Fis)
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avI40L—23 I7A)L

s EfTARYUTILTERTIRTOSA T D VMREFITD
o TSR IH—LDA T Y Eecrobot.cfgl Z5REL

#define _MACRO_ONLY
#include "sample.h"
INCLUDE("¥"sample.h¥""); BRYDHE

CRE_TSK(TASKO, { TA_HLNG , 0, TaskMain, 2, 1024, NULL });
CRE_TSK(TASK1, { TA_HLNG | TA_ACT, 0, TaskDisp, 10, 1024, NULL });

CRE_SEM(EVT_SEM, { TA_TPRL, 0, 1}); «— )
EYITHDEE
CRE_CYC(CYCO, { TA_HLNG, 0, cyc0, 4,0 }); «——— E#N RSOHRE
#include "../../../nxt/ecrobot/ecrobot_jsp.cfg"«— ecropotTSwk Tt —ADTL T4 BT

#include "../../../systask/timer.cfg"
#include "../../../systask/serial.cfg"

#include "../../../systask/logtask.cfg"
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Makefile
» MakefileD HLIEER 7

#

# HBAV/IANATL v DEE

#

COPTS := $(COPTS)

CDEFS := $(CDEFS)

INCLUDES := -I. -I$(SRCDIR)/include -I$(SRCDIR)/nxt/device -I$(SRCDIR)/nxt/ecrobot

-I$(SRCDIR)/nxt/balancer $(INCLUDES)

LDFLAGS := -nostdlib $(LDFLAGS) . R S o
LIBS := $(LIBS) $(CXXLIBS) -l -lgcc TSI TH— LDV L—FRREEE

CFLAGS = $(COPTS) $(CDEFS) $(INCLUDES)

#
# 7I)r—arT0dSLICETRER
#

UNAME = sample
UTASK_CFG = $(UNAME).cfg

UTASK_DIR = $(SRCDIR)/library
UTASK_ASMOBJS =  _ g
ifdef USE_CXX Y—RIT7AILDEY A H
UTASK_CXXOBIS = $(UNAME).o
UTASK_COBIS =
else

UTASK_COBJS = $(UNAME).0 TSR TH—LDTOT S5 LESATS)4TREF
endif
UTASK_CFLAGS =
UTASK_LIBS = $(SRCDIR)/nxt/libecrobot.a $(SRCDIR)/nxt/libdevice.a $(SRCDIR)/nxt/libbalancer.a
-
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KoY —ESov/OtoY—TF IHILMERRTE

s YUOTIWY—RADEEMEDDvY/AEUY—EEAR
DRt —EIEHERE CTERYET

s BADOETRICH-EZRELLETNIEEYEEA

« COEFTSYNITH—LDIZEEMLBLCDRER (RDET
B hSERARNET

#include <s_services.h>

#include "sample.h"

#include "kernel_id.h"

#include "ecrobot_base.h"

#include "ecrobot_interface.h"

#include "balancer.h" /* BISLIRFHIERANVE T7AIL */

[* TRONGA—Z IS EER/BRIEICEDHDE TFa—— I TE2BENHYET */
#define GYRO_OFFSET 589 /* UrvA O+ 4747ty ME(HEEO[deg/sec] k) */

#define WHITE 500 /* HEOHLEHE */
#define BLACK 700 /* EBDHEHE */
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ETARSUTLTOTS A
1. 70T 5 LR
2. T59bIA—LDIEE
3. TINMARZA/N
4. AUERE
5. BEREOUEES
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EcrobotZ7 S5 vk 74— LMW T7 T H—E RXZTS

+ Ecrobot75vh I+ —LDHAE
— A=Y FINARRFAN
~ LCDD&TER
— #'_MIE Ecrobot7 5wk I74—L
— IO Ta FEAERNIE

s FBTERYLTLTOTSLNS
FIFATEAUF
— UITRON4. OfFHRALH —

K774

— EcrobotT /N ARSA/\I/F

o ISR IF—LDTOTSLIE
SA475) 4 TR

NXTRT/\
ARRSA/1
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FIUr—avg—ER

o TI)T—avIcHLTRRLIDY—ERETVET
o H—ERFEHI—IILDOWELYET

« F#llZecrobot intercae.hZESHEL TS

« JARBATEERIUTDAUIIL—RI7MILTESR

— ecronot_base.h ecrobot_interface.h

i) v A O Y—EDRYRAH

U16 ecrobot_get_gyro_sensor(U8 port_id);
port_idI&#E#E 9 HR—bDID. NXT_PORT_S4 = 3
HRBEIZOMND1023F TDIE

) BE Rt —EDIRYAH

S32 ecrobot_get_sonar_sensor(U8 port_id);
port_idI&#E#E 9 %7R—rDID, NXT_PORT_S2=1
ESHEIZOM5255FE TDIE
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ZAERLZLCDERT

« ABICRITREBZRHE TED LS, FBEMLBLCDRT
BA#EzRAELTHYET
— show splash screen /\F—3FR
— show _main_screen  F—DEME T
— display status bar  Bluetooth®iKEER T~
— ecrobot_status_monitor EfTRD T /341 RIKRER R

TR
N7 —(E
EE—42EERAE
BE—42REAE
ByFEY—iE
Kty —iB S0t Y —iE
BluetoothiZ#t E—F T —iE
2011/05/20 TOPPERSFE ST/ MERE 145 i ’

TOPPERS

F—AnE

« F—OWMYRAHESIZ2DODIMEBEHMIHYET
— ecrobot_init nxtstate HERIFIFERDFNHEAIE
— ecrobot_poll nxtstate (HIRDEF

« TEJROFF(EXIT PRESSED). JX&—}
(STOP_PRESSED) . %7 (RUN_PRESSED) Dt X
EE1TIdcheck NXT buttonsBIEk CURIELFE T

« COBBIEIaYTAFXL—a v T7AILED RN
S%EET HCRE CYCEMIAPIT1OmsREHATHEIE
TIB&IIFEELTHYFET

CRE_CYC(CYC2, { TA_HLNG|TA_STA, 0, check_NXT_bottons, 10, 0 }); l
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IHtTa v DRE

+ BluetoothlZ&AAY KRR TIIARIEF>T-T—2&1E
D=, BAADOT TV hORRICIIFERTE
FHA

o TARAIS—OAVRNSIL AV IT—HEDEITHER
TEHWIVETL IV REL-ES . LCDIZRRL.,
MIBEIEEITONVET

e AVI4FaL—230T7AILFDDEF EXCFRIAPIT
1BLABDIT T avERELLESLTOET

#ifndef CPUEXC1

DEF_EXC(1, { TA_HLNG, instruction_abort} );
DEF_EXC(4, { TA_HLNG, data_abort} );
#endif /* CPUEXC1 */
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FTARYTNLTATS A

1. 7055 LfEER
2. TIYRTH—LDIEE
3. TINMRARSA /N
4. OJERTE
5. BEREUYEMES
2011/05/20 TOPPERSTAT IV MRE 148 T

TOPPERS

2011/05/20

74



MINDSTORMS NXTD/\—K™ 7Rk

« NXTTlEa—YnsRT-

—_—

T/\

\{ A/FEATIISAMS DT

INAADF—IR=FyTLTEY . TIAAMBIFT /AR
EFVHETEDLEN (A—FIERRLEVIFLHD)

TINAR I/F FRAEY2—IL e &%
NXT_AVR TWI | TWI ER. BE. F—FHRIG
MOTOR TWI TWI+PIO E—A%IH
NXT_LCD SPI SPI LCD&R
12C 12C PIO+TCO BEREUYTNAREDBE | VI
USB-DEVICE UDP USBT /3R
PIT PIT AT LBAT— RTOS{E
SOUND SSC+PIO AP 1
BLUETOOTH | UART | USI+TC2 BLUETOOTHT/\f REMEIE | RTOSTEERA
SENSOR TWI | TWI+PIO TUYTINAREDEE
UART UART | USO(,DEBU) | U7 IL&EIE ARV FEL
2011/05/20 TOPPERSTAC IV RRE 149 i :
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NXTRTNARAB—T T4 X1
o RelFEEI—FHOFFFUHSEL
TFTINAR FEGEN H AR A&
nxt_avr void nxt_avr_init(long exinf); EIREIE twilSTT A REBIE.
void nxt_avr_power down(void) | KEYDHE2Z twiEl A& Ims D E H
U32 buttons_get(void); NYESTHIE
void twi_isr C(void);
i2¢c void i2¢_init(long exinf); BE Rt Y | Timer#t0D E|VIAHEFL
void i2¢_disable(int port); TNARED | BAICHEALTLS,
void i2¢_enable(int port); BiE BV IMlETRC-
inti2c_busy(int port); BUSZHI{HIL TL VS
int i2c_start_transaction();
void i2¢_timer isr C(void);
motor void nxt_motor_init(long exinf); | 3DET® PIOA,B,CIZCEIIA# %
void nxt_motor_set_speed(); E—20FE | AOTHE. 1msDE
void nxt_motor_set_count(); MAVESTREY LY
. LTWL%
void nxt_motor_get count();
void nxt_motor_isr C(void);
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NXTRHT/NARAB—TT(R2
* DisplaylELCDR A /N EMEUH T

FINAR FELEN EAHAE ks

sound void sound_init(long exinf); D H#IHE H U REODLSI-SSCED
void sound_freq_vol(); FlfE, SSCOEIAAZHERA
int sound_get_time(void); e
void sound play_sample();
void sound isr C(void);

sensor(pio) | void init_sensors(void); B {ED | PIODR—) 25 | twilkiH
void read_buttons(int, short *); iz DT—EmF

display void disply_init(long exinf); LCDDF* SPI-/FIZ&AHLCDFZA/8
void display update(void); ER OHIH. SPIOEAF % (&
void display_force update(); GRS
void display_clear(U32 u);
void display _goto_xy();
void display_string();
void display hex();
void spi_isr C(void);
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NXTRTINA AL B —TT (A3

SPIET/INAREDBEFRETT
o INLDTNARIFZYT 7Oy HHOLCDEDS 2 —ILED
BEZTIEHDEOT, A—FHSEKRSINTHET

« TWI.

FINAR FTELGEHK EAMEE A&

twi int twi_init(void); TWLEEH# | TWIZTH I IOty
void twi_reset(void); HE "TL‘U)JEE’&?‘_J’ STLY
void twi_start_read(); % "A:j-j T0evyiES
void twi_start_write(); BEETHS
void twi_isr_C(void);

spi int nxt_spi_init(void); SPLE{E#EEE | SPIICTLCDEY 21—
void nxt_spi_init(void); IWEBEZTOTLNS
void nxt_spi_write();
int nxt_spi_display();
void nxt_spi_refresh();
void spi_isr_C(void);
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NXTRTINA AL BA—TT (R4

« BLUETOOTHE&EPITIZRTOSTHEEL-VFTC{ERT 3,

FINR FEGEH LAHEE W&

udp(usb) | int udp_init(void); USBO#l#H | USB DEVICE®D il fi#l.
void udp_reest(void); UDPEA#%E L M=2
int udp_write(); >= ho—)LiE
. {§,BULK_IN,BULK_O
int udp_read(); UT(BRR T/ 39%)
void udp_isr C(void);

uart void uart_init(U32,...); SYTILRIE | UARTZFRWL=2UT
void uart_close(U32); JLEA#F3E{E (UARTI

void uvart_get byte(U32, U8¥); (&bluctooth| =3 i T

void uart_put_byte(U32, US); R
void uart_put_str(U32, U8*);
void uvart_isr C_0(void);
void uvart_isr C_1(void);
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ETARSTILTOTS A
1. 70T 5 L#ESR
2. ToYNTA—LDIEE
3. TINARRSA/N
4. AJERIE
5. BEREOYEFES
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BB OvMOATEyMEZBEIRET S

s OvAOFT7EYMEXETRIEIREDOS /Oty
HETY

o SyAOtUYOEAGKEIZKY . BT TASSLTIE
REME(GYRO OFFSET)ZER§HHEMNHYFET

o AYFLUHIRTE., ETANEILRELLT, TO
RTOO¥YMAE Y DEZGYRO OFFSETET H4&5
[27BT 3 LFEBELTEZEN

« Ff-. HELI=GYRO OFFSET{EH bluetoothZ @ L THE
FETERLSIZOTRRLTLES N
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BE OJRTRDAEE

« samplel DT AT S L TldsyslogBAZERALNTOY DR
Z{To Tl V=,

o RIRITDYTILT 3L X (Bluetooth) ML TITHh N b,
BIEE—NRIEserial ctl porBIE THRESIND

%
* OJIER(QAVNEE DT BN 5175114k (vasyslog.c)
*/

extern ER syslog(UINT prio, const char *format, ...) throw();

extern ER serial_ctl_por(ID portid, UINT ioctl) throw();

=% [ e
I0CTL NULL 0x0000u | $5EAL
I0CTL _ECHO 0x000lu | BELEXTETI—\vs
I0CTL _CRLF 0x0010u | LFZ%{5F 2811, CREMMT S L BIEE—
I0CTL_FCSND 0x0100u | BEASIZRLTIA—HIEES> g FDEE
IOCTL_FCANY 0x0200u | ED&HLEXFTHXERRH /
I0CTL_FCRCV 0x0400u | BIEICHLTIO—HI@ETS
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OJRTODEEELANILDOKRE

- BEEEEEEvmsk logBRICLDEEREREICLDT
HAShHO 7 EHREIEETEET

* LogmasklZAJ EERDEHEDIETE. lowmaskZ{EL AL
HATEMEIDDHIE. KROATLTIHELAILEHE S
[EHR—FLTLEEA

*

* HATARNENTEHROBREDERE
*/

extern ER vmsk_log(UINT logmask, UINT lowmask) throw();

BEE & EH
LOG_EMERG 0 | IrybdIUITETSHTT5—
LOG_ALERT 1
LOG_CRIT 2
LOG_ERROR 3 VARTLIS—
LOG_WARING 4 | BEAyE—D
LOG_NOTICE 5
LOG_INFO 6
LOG_DEBUG 7 | FYTRAvE—
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« sample.cZEIEL T, gyro offsetZxEHMIEEICERLET
o ZYFEUYHTRIZ, Ov/Ot Y DEEZHRACH
gyro_offsetlCERE T HLIINERELEY

static char mstate; J* EATHRDIKEE */
static char keystate; [* ByF oY —DIKEE */

static int gyro_offset;
/1
// B8% 4 : tail_control

// Bl% : angle (E—%BEAE[E])

/] BYTE : &L

/] B : ETARTELEELERTE—20AEE
/1

static void tail_control(signed int angle)

{
float pwm = (float)(angle - nxt_motor_get_count(NXT_PORT_A))*P_GAIN; /* Lkl X
/* PWMH: S 8aF0M0 28 */
if(pwm > PWM_ABS_MAX)
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TaskMainBIELDIEIE 1

o TaskMainf#IZFIEIELET
o AVFEUHIRTHEDRZ. gyro offset EHUZIRAED
vt Y DEERYIAAOTRRLET

void TaskMain(VP_INT exinf)
{

signed char forward;  /* BT a4 -100(#% &)~ 100(FTHE) */
signed char turn; /* HEEla 4 -100(EiEE )~ 100(FAHEE) */
signed char pwm_L, pwm_R; /* ZEE—42PWMH 1 */

mstate = MWAIT;

ecrobot_set_light_sensor_active(NXT_PORT_S3); [* Ft B FRELEDZON */

while(mstate != MRUNNING){ [* BIF IR TEEE X/
tail_control(TAIL_ANGLE_STAND_UP); /* SE£&{=.ik A REIZHIfH */
dly_tsk(10);

}

gyro_offset = ecrobot_get_gyro_sensor(NXT_PORT_S4);

syslog(LOG_NOTICE, "gyro offset def=%d cur=%d", GYRO_OFFSET, gyro_offset);

balance_init(); /* BISLR FHIE R EE */
nxt_motor_set_count(NXT_PORT_C, 0); /* £ZE—42T>a—4%)tyk */
nxt_motor_set_count(NXT_PORT_B, 0); /* HE—4Ta—% vk */

forward = 50; [* AIERR S */
sta_cyc(CYCO);
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TaskMainBI$HDIE1E 2

« Balance controlfd#ITE T Ov/OEU Y F TV MEE
GYRO OFFSET (FE#{) h i5gyro offset (ZEH) [CEEL
F9

J* BISLRFHI#(forward = 0, turn = 0TEELE/ NS R) */
balance_control(

(float)forward, [* Bk ERS */

(float)turn, [* HEEla S &/
(float)ecrobot_get_gyro_sensor(NXT_PORT_S4), /* v/ Bt H{E &/
(float)gyro_offset, [* a0t YA TRYME ¥/

(float)nxt_motor_get_count(NXT_PORT_C), /* £E—4[EéxfAE[deg] */
(float)nxt_motor_get_count(NXT_PORT_B), /* HE—4EEEfAE[deg] */
(float)ecrobot_get_battery_voltage(), [* 1\yTYEE[MV] &/
&pwm_L, /* EE—SPWMH HfE */
&pwm_R); /* HE—SPWMH H1fE */
nxt_motor_set_speed(NXT_PORT_C, pwm_L, 1); /* ZE—%PWMH S1tvk */
nxt_motor_set_speed(NXT_PORT_B, pwm_R, 1); /* HE—4PWME htvk */
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TaskDispBa D FEER

* TaskDispBAEI R 2—bBFIZ, vmsk logfd#iZ FALVTER TR
LARJLDERTE Eserial ctl porBA#ZERNT, VU7 ILT
NAZADBIEE—FRERELET

+ BluetoothZ# AL T ILT /AL ADHR—RIDIE
CONSOLE_PORTIDTY

void TaskDisp(VP_INT exinf)

T_SERIAL_RPOR rpor;
UB buf[4];

int wtime = 0;

char key;

ER ercd;

vmsk_log(LOG_UPTO(LOG_INFO), LOG_UPTO(LOG_EMERG));
serial_ctl_por(CONSOLE_PORTID, (IOCTL_CRLF | IOCTL_FCSND | IOCTL_FCRCV));
show_splash_screen();

ecrobot_init_nxtstate();

ecrobot_init_sesors();
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JEE gyro offsetDEZFEIHIICEERLET

o FETEBERIZ, gyro offsetD {EZbluetoothiBIEZF ALY
TEEL. E1TAHROHEEHEFELELLD
 TeraTermd&Y v (up). d’ (down) DF—% L
— upMDIFE. gyro offsetE2TSALET
— downMDI5E . gyro offsetF2<IAFALET
« EEEDgyro offsetDEZOY RRLET
o ETEROEMENEDKSICEILT HMFERLTZEL
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YT ILTINARADZET—FEYAH
o SYFILTFNARDZELVY ZRERY HT %K

(serial ref por) ENTILTINA AMBRIET—2Z Y

H 9 BE % (serial rea dat) ZAALNT/AVAVHLDT—4

EMYHLET

/*
* YT IAVE—TIARARSA DA/ Mk
*/
typedef struct {
UINT reacnt; [* ZIE/N\VTFHRDIFER */
UINT wricnt; [* EENYTFRDXFH */
} T_SERIAL_RPOR;
/*
* YT IVR—MREDSER
*/
extern ER serial_ref_por(ID portid, T_SERIAL_RPOR *pk_rpor) throw();
3
* YT ILIR—bhSDZE
*/
extern ER_UINT serial_rea_dat(ID portid, char *buf, UINT len) throw();

T
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TaskDisp B8 1 D 2ti&
= =
TA

* TaskDispBA#IZF— A NWFEFE Lgyro offsetZE B
BEIIBIELET

while(1){

ecrobot_poll_nxtstate();
ecrobot_get_sonar_sensor(NXT_PORT_S2);

ercd = serial_ref_por(CONSOLE_PORTID, &rpo#);
if(ercd == E_OK && rpor.reacnt > 0){

if(buf[0] == 'g' && mstate == MWAIT)
mstate = MRUNNING;
else if(buf[0] == 's' && mstate == MRUNNING){

mstate = MSTOP1;
wtime = STOPWAIT;

}
else if(buf[0] == "u"){
gyro_offset += 2;
syslog(LOG_NOTICE, "[up]gyro offset def=%d cur=%d", GYRO_OFFSET,

gyro_offset);

b
else if(buf[0] == 'd"){
gyro_offset -= 2;

gyro_offset);

F—AHNFBYELOHIE

L T SOmYRH
serial_rea_dat(CONSOLE_PORTID, buf, 1);

syslog(LOG_NOTICE, "[down]gyro offset def=%d cur=%d", GYRO_OFFSET,
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ETERSLTILTAT S L

1. TRT S LR

2. TSYRIA—LDIEE
3. TINMARSAN

4. AJERE

5. BERE YEFES
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B BE Rt ZERAV-BEEIE#EE

- BEREVVERAVTESYERNTHEEHEFILETS
FOITHELFEL LD

. BEKREUYIEINXT PORT S21THEHLTEY., LITD
BAM CEEMECOERMEZRYEEET,
— ecrobot_get sonar sensor(NXT PORT _S2);
— RYEIX0~255FE THDIETemTY

« BIEDELTE [FTaskMainR D E M forwardDEN L AT
F1E, EDETHIE, BENETHRRTY

- BEREVYDMEDEE FTaskDispTITILIIZLET
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forwardz BEIZE N EBEBMNGERETEDH LIS

o forwardBEE#HE. HDARY (BAE) M LERETED L
DI AN DERIIEBIELET

o ZCTIEMDY—ANSERTELZLKLSCstaticBAEE

LFY HIBRLTRE

——

static signed char forward;  /* BIERK: -100(#kE)~ 100(FTHE) */
static int gyro_offset;

/
/; Bi#%k4 : tail_control
/] 31% : angle (E—%BEAE[E])

/1
/| #RY4% : TaskMain
/] BE A BRY

/!
void TaskMain(VP_INT exinf) /
{

signed char turn; /* HEEld 4 -100(Z hEEl) ~ 100(A EE) */
signed char pwm_L, pwm_R; /* ZHE—42PWMH A */
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{FILEF, BERZEPHD

- AEENAFONIGE. REREEXEOIZERE

void TaskMain(VP_INT exinf)

signed char turn; /* EElaE 4 -100(Z£ HEE)~ 100(H HEE) */
signed char pwm_L, pwm_R; /* EHE—2PWMH 1 */

ecrobot_set_light_sensor_active(NXT_PORT_S3); [* Y FREBLEDZFON */
while (ecrobot_get_touch_sensor(NXT_PORT_S1) == 0){ /* #vFt SR Tk */

dly_tsk(10);
forward = 50; [* RIS ¥/
sta_cyc(CYCO);
while(1{
if (forward == 0)
turn = 0;

else if (ecrobot_get_light_sensor(NXT_PORT_S3) <= (WHITE + BLACK)/2)
turn = 50; /* & */

else
turn = -50; /* Z#7 */
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BE IRt Y OEYIAH
s BERtUYORBEESRELT. forwardD{EZ#H1E
I HHEEEA TaskDispl B INT %

void TaskDisp(VP_INT exinf)
{

ecrobot_init_sonar_sensor(NXT_PORT_S2); /* &Kt Y (12CHEIB)Z4H1L */
VF—t Y OHRARYIET
forwardzZE § 5 KLIITIEIE

while(1){
ecrobot_poll_nxtstate();
ecrobot_get_sonar_sensor(NXT_PORT_S2);
ercd = serial_ref_por(CONSOLE_PORTID, &rpor);
if(ecrobot_get_sonar_sensor(NXT_PORT_S2) <= 30){ /* FEREEIE */
if(forward != 0)
syslog(LOG_NOTICE, “[sonar sense]=%d",
ecrobot_get_sonar_sensor(NXT_PORT_S2));

forward = 0;
else{
forward = 50;
b
}
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TOPPERS/JISPEAEEDFEED

o VNI U HEDRRERIEEI—T v R—FAHN
(£, LLERFIES BEIZTOPPERS/ISPD BEFER M ITZ D

o Y—ANHBINTLNVDEDT. RTOSHLLAZFEEZELAST
O, BERERELY—AFAN-RERANTRETHS

« RTOSZERAT AT BEMAARAETIEZ. 2 AHBDER
ENNELTEZLOTOYTSLEAFEOIFILIITDEASR
T532ENRZN, BRVEZAE D AT LBIZHEEENRIRL .
MR ERIC. BEOERZBHHEICH R TEIRRIRE
FZRAELTIKIED, FARDELREDR LIZDOEAS
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FEDH
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T ILAALOSERHWN =V R T LEKET

o UTZILAEALOSIF, TOTSLREMNKEVFREHEA

HVARATLTHERATLHESNRNTY

T ILBAA LOSIE. CPURIED R ITEITOMEENE T,
VAT LEETEITOEE . RO EEITHIGLI=A~A—X
HEEE AT TSYNIA—LEEBETIHE. ARIHD
Bl @mED M EIZDEMNYET

TR TA—LlE, BB OEREICR LIz AL T T R
BEERAELEAD. DEMNLGRARENTAET

— AUTFUBBEDR RN IRIE=ATYT

o VATLERFTEEICE. AELEVATLEEENDE

<
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U ITRONAEHRIZEEL T

o UITRONGEHRIX. BRDMHEAAH L AT LTEOEZL(FE
HONTNB)TILAALOSHIEHRTY

o YFZIAALOSIE, $AH RN ZLD/N)I— 3>
DO CPUDMERED K 1TT HIEEIZIRE L=t %k
EHHTWVET

o BRYFERWEVRT LTI, AECEELRE DEEE
AOWTRBEENHBICEIMET LIV RTLERETT S
WHENHYET

« TOPPERS/JSPIX 4 ITRON4. ODRAVAE—KTO774
JLIZHEEL =) 7 ILE2A L OST., TOPPERS/ASPIE
1 ITRONA.OAE#R I = 7a B REZ FmL . A —T >V —X
ELTHEBINTWVET
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EZ&HXb
- FARREBEETSVNIH—LA
- TR BB ((#))3—)
o ITRONfEHRIZDWVTESR
- BH LE(BHEKXE), AH Fh (B HEKXF)
« TOPPERS/JISPME A
« R RE((#R))3—)
- ETRYUOTINLTOTISLA
- TR BB ((#))3—)
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AEMORAFEIZENT. NPOEAAAY I T EE
EH - BT EEEAERH LUNPOEATOPPERSTO
CIOMDIEFBLI-LTO#&EMESEELELT-.
— OpenSESSAME SeminarffliA#A Y T b 7 T -

EEEMITEIF—RERITTFANESR

— TOPPERSH#I#REE I F+—H#

HEAE LV EBEM DOEEDERANEBELET.

AHEMOBEFEIZHE VT, NEXCESSHIHRO—RA B LUVIEE
EBEHOA—ADZEEDERDIAA IS ELLELL-.
WO —RADZEEZEDERARBILET.
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