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1< 74 (Semaphore)

s FRINTVWVENWERDEELCHEZ IV I+DERM
ELTEHET ALY HEfth A EIH

. BEAXFEHRTIHICEYIAZTEEEEL, EEEXFEA
LI=RICE< I+ B REERINT 5.

s BEASTERAIATONIE v I+ B RESDOES
THBIREEIZLS.

TRYS5 LOEST

BHEDERY
THERTS

i IUT1 LI Iy
&/AV/\ BEYHFRIET
[ eV oiEs | Brfth AN 75 X PR
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+ <7+ (Semaphore) : —E XO—L&EEIR
« Y—EXI—)L

cre_sem YT DERK
del_sem I+ DHIRR
sig_sem, isig_sem YT+ EIRDIRA]

wai_sem, pol sem, twai sem Y7+ ERER

. FEIR
B EBXETEASEICALTU: Tig).
BERXMICASIGZEIL COH(EYT7+)Em]m5
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e JIE 5RY
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< 74 (Semaphore) : 85 E¥iEn
EEREEDIRIMEBEEDIRIDETICKYFI-ENEILE

B BBEEDIRIANENIVIEREEDIRIBORITIZLYF
=N CERRICIZHESNDDIEERER)
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AR +T5% (EventFlag)

© BRUBTARUEDREERADETRYT H-HD
B 1 DDARUNIST IR BHDTSY THRK

e H—ERXO—)L

cre flg ARVNTSYT DER
del_flg ARVNTST DHIRR
set_flg, iset flg ARVNTSHT DY
clr flg ARVNTSTDYI)T

wai_flg, pol flg, twai flg AXURITSTHS

255D yk 757 DtyhFEL
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T —43 % 21— (Data Queue)

o 1T7—FAytE—CDIERBIAYE—DBIEHTE

o AytE—TlE, REA\YTFIZOE—SNhD

o Ayt—UNELVIILDEIL, FHEhES

e T—AX1—EEHOYARXE0EZRTETHE. BEAAY
T—URIELEIREE

« H—EXOa—)L

cre_dtq T—3Fa1—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¥1—~DLEEXE

N &
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A LR YO X (Mail Box)

o AIZERAYVE—CDIEREIAYE—UEEHE
— A—RILDNYOIZRWS=HDEEE . AvtE—D
DFEEIZTT)r—a BiTcRE
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
{ﬁjj_;)bﬁ
F9 %81
. T _MSGHE & &
RIFES |
Ayt—o 1—H—5F—4
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cre_mtx Sa—TYIRADER
del _mtx 2a—TvIADHEIR
loc mtx,ploc mtx Sa—FTvIXDAYY
tloc_mtx
unl_mtx 2a—TVIRDOVIEERR
- BEEHRK/ELEELRIOLINLEYR—NT Sk
HIE 4R

=POSIX!)7 LA LYER D mutex|ZHE 24
o ERROGWMEREHEZHLE
« RRERBN1DEITAEDEL
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o DRATLHEBOAE)EIHETIRVIZEIY B THHEE
— CE & Dmalloc/free L FBLLD#EBEZXRTOSHFFD
— Z{MRTOSHHR—F
o ZEARYEMERET HHEE MMUZERESD)
— BRTIEMMUZES &2 LB A — /N —A YRR EL,
LEES B K FRIEITRTOS D & THHR—bk
A2EYT—IL
o DRTLEBDAEEHEBEHDAT)T—ILIZHE]
— BMIICEOTAEN T—ILERTDHE. EELNIBICAE
DEBERLTELEWN ST FEVAD T EE
« WITRON4.0TIE., A BV BYLENEZIZHFLICASHEERE
« WTRON4.0f1#:Tl&. BEREAERDOEAZTYHR—b+

2012/05/28 TOPPERSTRAV IV RERE 89 i A
TOPPERS

uITROND AE!) T—)L

s EERAEYT—ILEEED Y —ERa—)L

cre_mpf BERAEVT—ILDER
del_mpf Bl RAEYT—ILDHEIBR
get_mpf, pget mpf BERAEYTOVIDER
tget mpf
rel_mpf BlERAEYT OV DRK
« AIERAEYT—LHEEDY—ER—)L
cre_mpl AERAE)T—ILDOERK
del_mpl AERAE)T—ILDHEIK
get_mpl, pget_mpl AERAEYTAVIDER
tget_mpl
rel_mpl A ERAE)TOVI DR
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e S =

o YATLEZIER
- DATLE(H—RILHEET HHERL)EZERE
TH=ODHRE

o BALARUENUET
- BREOBBEEONTICEVEINSIL—F
— WITRONA.OEHTIEUTDRAINURSERE
s BEAINKRS (AERIZFEIEN D)
o TI—LNIUFTHEELEZICEENS)
o A—NTFUNURT(F—NFUBIIFEIEND)

- KEEED=HDZEDMDHEEE
- BRUDEE(ZR V& —ERFEF-E5)
— FBICABY—ERI—ILDRAA LTI MERE
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BrfE S IEMEE . —EXa—)L1

« DATLRZNEEBDF-HOY—ERI—IL

set_tim SRTLHOVIDERTE
get_tim DRTLOAYIDFEAHL
isig_tim B LT 084G

o BN RSBEDOROHOH—ERa—)L

cre_cyc BN SER
del cyc B#IN\V RS DHEIER
sta_cyc BEAN RS DEEED
stp_cyc BN FSEL
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RS B EMEEE . —EXa—)L2
o Fo—LNUKRIBEDEHOH—ERa—)L

cre_alm
del alm

sta_alm
stp_alm

o F—N—ZUNJESEBEOOHOH—ERa—)L

def ovr
sta_ovr

stp_ovr

Fo—LNIRSDERK
To—LNRSDHEIR
TI—LNIRSDEEE]
Fo—LNRS0OELE

B NS ER
BEANC RS OEIR
BNV S DREE

— BRI B ESINI-T Oy Y EREZE ) o F-F 25l
NeFESEHHEE

— F—IN—FUNFISIFVRT LIZ—DDHEEX AT HE
— 0ty iR QBRI E LEEKE
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VAT LRREE AR

VAT LIREESR/EET HI-HDHEE

O

o DATLRETE#EDY—EXT—)L

rot_rdq, irot_rdq
get_tid,iget_tid

loc_cpu, iloc_cpu

AR DEITIERF D EER
EITREDZXIDIDOEYHL
CPURYIREE(Z

unl_cpu_iunl_cpu CPURYIREED R
dis_dsp TARINYTFEIE
ena_dsp TARINYTFEFR]
sns_ctx FEARIAVT X RANETHRH?
sns_loc CPUBRYZIKEEDN?
sns_dsp TARICYFEIFIKEEN?
sns_dpn TARINYFREBIKEN?
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B5A A AL ER (SVEREIA )

— PITRONEARTIE., BlIAH N RSET T r—2 3 4
TR TED

- BERAHDEETHE N—RILVADHAYOREEZBLT,
BAHNURSHAEUEEIN D

— BAHNURSOFRTH—ERD—)LEFUHEL T, FRIDIEE
B/ RTRE DV ATRE

— BlAHNURSNBIZAR I FVELEE
s TARINYFHEET D

EAAEEBEEDO Y —ERI—)L
def inh BAAHNIRSDESR

— COftaI, BLAAZEER IS I /FF R T HHkRERE
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CPUI 4} 0LIE L CPUI 4} B IR 44 R

o TOtwyHLAN)LOFIS LR (CPUHISY)
— EAAH IR EFERL
— CPUBINDREET DL h—RIILADOHAOLESE
EALT. CPUBINN\UESHIEUHENS
— CPUBIA NS DR TORTLO—)LEFEVUHLT,
ARIIZRHLTHINERESEDHIENTAEE
— CPUBIN N RS DUNEBIEZR I XY E L
! B OBISREDZEZEE
« CPUBINEEDLXTLO—)L
— def exc -+ CPUBINN\UFSDER
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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

ITRON{t#RE(E

Y7 ILBA LOSD EHE
ITRON{EHR D HERERE =
TOPPERS/JSPA—*JL

>N~
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TOPPERS/JISPA—AJLIZDULNT

« JSP&IE
— JSP = Just Standard Profile

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

BRI Release 1.4.3

- 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/JISPH—2 L D 4%k

. nJLﬁ’b?(E&LLb?L“} Aa—Fk
ST, EAHAOTIIZEBEEHY
- EIﬁE?ZBEU #ifdef ZBHK
- BRARLGHE-TROEREHY
s MDEI—TICANDR—TAUITHDREEEE
- EfTHREEZE LIV TRy OHZRIE
- FLWITOEy Y ADOR—T2 5 E2BETIT o1/l
s BULETHEEE/NEVLRAMERE
— I KEPECEE TR LIzh—RILELTIE
+ LinuxB KU Windows L TDL2aL— 3 igiE
— JOrMATRE. BERICRE
s F=TUV—RYIrIDIT7DHTHRFERIEET
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TOPPERSHFH tHXH—RILIZDULNT
_ e
o FHRAHARTLIZEITEEHL

WERIZIEZBAT=0I1Z. L AR - QMM_%:JW 'fmjsig'ﬁ'r::;_
WHED 7 ILEA LOSDFH RS N\

IR R

REHDHTIND Tk P,
- HFEAE s

— WITRON4.0fE#EAR—XIZHE
R-HREMAS

—- VI 7T OB AEEER
EE)

- BIEEE-RELGVATLIEE
EXiET S

- TV —2a o AT LEE
(S B HERE (X FEIBAYIZERY
O
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TOPPERS/JSPA—= LD E A

1. EERBEDERKA
2. FARIRBOEE
3. EJLREEST
4, BTN TOFSLDHEDSR
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ITRONZEAEE . EEANRE

« Mindstorms nxtfFHDTOPPERS/JSPHA—RILDEAFITS

TOPPERS/JSPA—FJLIZDLVTDEREA

h—RILDEFHO—KERFEDLY

— Aoon—REY—ILEERLET

% - ETREOFERAEICTOVTORHA

- FARBREL2EBHOERTREDOFERAEITOVNTHER

A—RILDE LR EETT

— Mindstorms nxt A—RIILEE LKL, Yo T TOTSLEE
TLFEY

HUoTINTRTS LD

- BUTNTOTSLDOFRBEEETHER
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TOPPERS/JISPA—=R )LD E A

EERNEDRH
FXIREDEE
EILREETT
HUTINTOTSLDOMHESR

el N
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TOPPERS/JSPOA H>A—K

« TOPPERSZOY /K
DWebh b ExFTHRD]sp
H—2 )L Release
144 nxtZXH2A—F
LET

o KREH Djsp-
mindstormsnxt-

144 tar.gz&EIZO5 A
UT4LIR)ICENNTK
=&y

e jsp-1.4.4-nxtlZ
Mindstorms nxt}55&
Y—RAEMATEJLRIR
REEELFET
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Y—ZXO—KRIZDOLW\THEE

o JISPOA—RILY—R ¥ DTOTSLDEFI—FIL
EUC-JP. fTa—KRIZUNIXEBE#DLFEL->TULNVET

« CygwinDIRIETESR. BEFXTOHE(E. UNIXAE#E
FO—K, TA—FRIEDITTYREFERL TS

-k EFO—F RT3 FZaHTRIT S
% h I 5% :TeraPad
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TO0SLDRE

sp14.4 - po &
s Cygwinh\oBT 12T+ iimt\jﬁ\
LORIIZFEL T, jsp& e conty mRsnr
jsp-mindstormsnxtZtarT] Jes fi:ifj?z ]
7 > F\ _Gﬁg ;i L/ 35 _d_ kernel :f;:‘rzfor
* jsp-mindstormnxt(E & [ o n
fi#;®E LT=jsp-1.4.4-nxtIZ k i -
LECLS = -
. D reaowe
| README.txt

remmon
sh2-stub

telnet

$ tar zxvf jsp-1.4.4 nxt.tar.gz
$ tar zxvf jsp-mindstormsnxt-1.4.4.tar.gz
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AL TI4X AL —ADIEE

JSPIZFFHIAPIHR—FLTLNS T ) opiee
O BHMAPIETOYSIVIEFE e
[CZEHT B0 T4¥aL—4NH i
BEShTWL% e
+ CygwinTI&. cfgd T DMakefileZ include
ALnTarIs¥aL—420ELrFE
FSRENBYET bl
jsp—1.4.4-nxt/cfglZFEENL T. make | mxt
ORURTCaAYI4FaL—3%EL $ 08)
RLET Jil
) systask
$ cd jsp-1.4.4-nxt/cfg d vils
$ make depend ::?ZEE
$ make | telnet
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TOPPERS/JSPRT —OAR—XDERL

s FARADT—HORR—RFG i s
ERLES | =

- COEMTE jsp-1.44- | =
nxt/OBJ/MINDSTORMSN Tromne
XTIZERESNTWET

- ADOTRYSLHAEBE |
nNTWEY

TALIRY NE

SAMPLE EFTERY T ILCEEIR

SAMPLE_CPP FTERY T ILCHEEEIR

MON sample]+ROME=4

CONTROL FE1T{ABluetooth T > il
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TOPPERS/JSPA—= LD E A

EERNEDRHA
FRIREDESE
EJLREELT
SUTNTATSLDOMHEDR

el bl
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MINDSTORMS NXTRHE JLRZ{T51=-60DFTE R

s BEDINL—aVR—KRTIE EEDHDI)T7IL
TINARPERRAVFNEEINTLET

« MINDSTORMS NXTTIEI )7 ILaARIAMNEEINT
BoY . BEAVATID-OIZF—1BEZVLELLET

+ MINDSTORMS NXTDZEETIL, DT ILTINLAD
K HY([BluetoothiB{EFH7R—kL71=Y . LCDOF—i
EZHR—r9F B1-DIZECROBOTA >V R2—TTA AT
INAARSA DY AHEITHRFNIEBZYVEREA

s UTDSATIV4FRIE>THERTILELHYET
— ecrobotf B —DTTARSA4T35) 4
— TINAARRSANTATS 4
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SAMPLE1DE JLK EEST

o FTISPA—RILTATSY4
EZEfTVVET

- ChITEY,. TRISLORERE S
B, B8EI—RILTOTSLE R
aAUNAIILESTRGEY FET

o LT MO R Tlibkernel T [l
LORJIZAZZEDsample1 T 07 -
SLEEYET

o A—RILSATS)LDIBEIL configurea 7 R THE
& Makefile OKERNEL_LIBZE s fzsamplel 70
IS5 (T (T ALIIE 75 LnBRENS
BT DHIETHUMELGYET

$ cd ../OBJ/MINDSTORMSNXT

$ mkdir libkernel

$ cd libkernel

= $ ../../../configure —C armv4 —S mindstormsnxt —
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MINDSTORMS NXTDH—H L% 1

» ZEEMZETOPPERS/ISPM EE Tl libkernel TAL U ) T
ARL=30NDT05 5 L Tsamplel & RITTEFET

« Mindstorms nxt ClEI U T ILTINAZABDARTENEM >
=Y., BIRIBEZ/\RILTITI=OIC ZENETOT S L
[CULDOMTHRRZ T O>TLET

o diffavR IO S LDLEEREITVET

| $ diff . /libkernel . /SAMPLE1 \

BANLT-HERE B2

Bluetooth® AL—T E— | h—RIJLAIZBluctooth®D T /N1 AR5 (/3%
Foaxsavneg RELTVFES, /AVAVERM) —LE—RT
BIETA=OIC. ARV RBETINLE

NHYFET
TS9N T+ —LES 21— | LCDOF—FBETEHDITT SV TA—L
JLDELY AR BEEERYASBENHYET
2012/05/28 TOPPERSTOL T/ MERE

TOPPERS

MINDSTORMS NXTDAH—HJLELE2

© D—RNFATIVLLUNI, TR TH—LT4T T«
EEBIODLENHYEY

Makefile A=FINSATIVDREE, TV TH—LETIARESA 13D
include path&Z 1TS54 DIERE . Bluetooth D ARSI L3V BT 74(
JL(bluetooth.o)DEXYIAF xe T 7 A ILDEXTE

samplel.c Bluctooth 5t ¥5 B H D R TR Z B M
(show_main_screen,display_status_barB§%{a—)L)

samplel.cfg | TTUNI+—LMREDELYAH (#include ../../../nxt/ecrobot/ecrobot.cfg)

samplel.h TIHIVEREVIH A XEIRE

o LUTOATURTH—HRILT4T5") 4 (libkernel.a) &
ERLET

$ make depend
$ make libkernel.a
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NXTRZA4T 51 DIERK
© JspxtTALIR)ICBBELT, |0 0 7w i
ecrobotA I BZ—ITTARSAT | :‘“ ‘‘‘‘‘ —
S1) 4 (libercobot.a) &ET /5 A - -
ARSANSATS5 Y« == - -
(libdevice.a) Z{FRLLFY Sun - [m
o ZMF4T 3" 1[FEMakefileD B (@) T
HBETH Y TINTRISLIC o= [
Hy L) ﬁihi_d_ j:,’:::;‘ _\ M .Ffil‘
':1“’).\4:'131'5‘.‘- EET A5 :3 j 4 LAa-- ’
$cd./. /. /nxt
$ make
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BluetoothZ/\Y a2 & &%

« MINDSTORMS NXTZ#EEIL
Bluetooth = Search|ZT/\VaV 5K
RENDETHLBET

o NVAVERRTENEoERLEY

+ PINCODE(R7Y2Fa—R)IFEES

Nf-a—F#EBREL T ZSN

c GEEETRIZSMLIGE. 24D
SMENBY. S ME TS
& . 7551= T Bluctooth B EDFE X
ELEZEZFELLS

=
5 - “m :
|
| arwer
-

[ERETE - - e
- -

pom e - |

2012/05/28 TOPPERSTRAV IV RRE

e
116 i ’

TOPPERS

2012/05/28

58



Bluetooth!) > MD ) 7 ILIR—FDHEER

o TINARIR—TvZERHL
TBluetooth|Zxt i L=V
FILR—ZHERLET

 BluetoothZ{#>T
MINDSTORMS NXT& @
{9 H=0HIZ, Tera TermZx | i~ '
AVAR=ILLEY JrY—

» Tera Term TBluetooth®!) =
)T IWEDIRETIE
COM4)ZBLTNXTED
streami@{E LET
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PINCODEZERET 5

« samplel AN T 04 S5 L% /YA ([Z&EkL1=PINCODE
[CEELFY

* PINCODEZ"4321"ITERELI=ELT. TRATSLD
PINCODEZZEELFY

« I7 A Tconfig/armv4/mindstormsnxt/hw_serial. hZBAE .
BLUETOOTH PINCODEMDE&HEZEBMLET

/*

* EVa—FOEENHRVMEEDT I4/LEE"1234"LF 5
*/

#ifndef BLUETOOTH_PINCODE

#define BLUETOOTH_PINCODE  "4321"
#endif
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samplel DE JLF

+ SAMPLEITALZK)IZF
FLTEITIOYTSLEE
JLRLET

« EILRDET T 5L
MINDSTROMS NXTT®
EITIT 74 )jsp.rxehMMEDS
nEy

EILED T HL
jsp.rxehMESND
$ cd../SAMPLEI1
$ make depend
$ make
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ETI7AILENXTIZZYTO—K9d 3

+ MINDSTORMS NXT&/\Y
AV%EUSBr—JIILTO%
F.EREAND

s Cygwinhborxeflash.shi T
WAV TEERENT S

« ELLT7yTn—kahsE
T7AINT A RERRLET

ELL7yTO—K&
nN5ETTAILTA
AMRRREND

$ sh rxeflash.sh
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jspEEITT S

« MINDSTROMS NXT®MDMy Files = Software Files = jsp%
BEATETTS

« 'WAIT BLUETOOTH CONNECTION D EEmMNERRIh
=5,/ TTera TermZE e BILET

« BluetoothlZX®tmL71=1) ]
T ILAR—hERCE,
samplel DFRRHIAFELY
EX
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nxtBIOS ?) % it

o IR—FIRTFEERDMakefile.config® DBGENVD R EE B
(&Y. nxtBIOSADEITI7AIL (bin) EE LR TEEFT
— Config/armv4/mindstormsnxt/Makefile.config
— DEGENV#RXEMSROMIZEE

o BEELFETIE, jspbinhMELNFET

$ make realclean

$ make depend
$ make

e UTDaTURTnxtBIOSEAAR—)LLT=
MINDSTORMS-NXTIZZv7AO—KLET

$ sh appflash.sh
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TOPPERS/ISPA—=RILDE A

1. EERNBTDERA

2. ARIRBOEE

3. EJLRFEEST

4, o7 )ITOFSLDOFESR
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samplel 7AT S LDAR

« Samplel TATSLIXVEDD AL AR EZDDIAF|E
TRAROTHERIND

o AUBARYFFELR DRTOSFEEARAAYE—SFMFIETH
RII12EY, iFEITFRINKRTRT HAVyE—UIZT
TOPPERS/ISPDH—E Ra— LEEMED EFEZE TS

. ;Igl%ﬁ@x’;lilﬂ—@ﬁ'&fiﬁ FHIREEEST (ZEST

AZYID BEE | FRIBH k- A

TASK 1 10 |task 1 | HFIETENBERIIE, task_loop E
BI—TERTTIEIC, 2R *

TASK2 10 | task 2 | =i ThEIEEDLDT Avt—T

TASK3 10 | task 3 | ERTTS.

MAIN TASK 5 main task 0 YUK DFEARAHERFIFZR I~ DB
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sample] <R 1

o samplel DIATURIEL, WHERTRRAVIZKT Ik
& 2RDOHEEITIATUEDHYET
 UTIZZ2ADOHEICEET a7 rERELET

avwoR HEE
1 L#EDOIATUROXHRELFNERITEIRI1ETS
2 P#BOITUROFELFIERITIRI2ET S
3 L#EDOIATUROXHRELFHNEITEIRI3ETS

v FHITLED AT LO—IVERTTH(TIHILE)
a FHATLI=V AT La—ILERRLEL
r ZODEBEE(9.10, 11)DLTaF1—%EERSES

Q TOUSLERTTS
Ctrl-C TOUSLERTTS
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sample]l A< K2
o FFRTERVICK T AHEGIATURELLTOREY

avoR e

a AR %act tskiIZKYREENT D
ARDIZHT BEBEIERFcan_actiIZ&YF v LTS
RRYIZext_tskEFUVHIE R TIED
AR Y% ter tskIZkUrEHIERTIED
ARY(slp tskEMUHSE ., BERFLIZSEDS
RRYZtslp_tsk (10F)) MU H S, BKRFLIZESES
AR Y% wup_tskIZkYRKSE D
ARYIZxt G BEEEKRERFcan wuplZ&kYFvrotILT D
AR Y% rel_wailZKYIRFIRIICFHFLRREICT S
AR DEFEEZ9 (HIGH PRIORITY)IZT 3
AR DEFEEE10(MID_PRIORITY)IZF %
BRYDEFEEZE11(LOW_PRIORITY)IZF 3

~ |0 |>

o IA|Il|V|I=|S|s|n|o

BRYI2dly tsk(108)) ZFFURH S, BEEBFLICSES
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BB LT4Fa1—0DEER

o ECEREF. 3DODUMFIETRARVIIELREI1OTLTAIKEE
TIH, WHNETFRVIZIEEFEKRENGZWNV . LTa
Fa1—DEEDTASKINEIZEITINET

« rAYURTLTaFa—ZMERsE . tDERIDETE
HEFELELELD

n EEOELE10MID PRIORITY) DL T4F1—DikEE
mrwio RS DASKEN RSN
LF%a—0OmEE
wxeio  [AGKE RSk —[NEASKIN
1 LT Fa—DEE
mrmio [ dAska RSN~ [EASKEN

2012/05/28 TOPPERSTOT TV MRE 127 i :
TOPPERS

EE ARAVDERERT

« taAYURZERALT. TASKIZ@HE TSE. LT4¥ 21—
DEEEZT>TH. TASKINETLEWI &L TL
yiar= A\

+ adVYUKRTTASKIFEEEISE ., LTA4FX 1 —DEERT,
TASKIMETINDZEEEZRL TS

wxwo RSN ~ASKEN - ASKN

. BAV1ERBIR T SERIEKE
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BB ARVDERFD

+ sOVYURTTASKIZEKFEIKREIZ. LT4F21—D[HE
L CTASKIAEITINANI EFFERL TSN

« WAYVRTTASKIZFEKRSE.,. LT4F1—DEERT
TASKIAEITENZZEEFERL TSN

« dOVYURTTASKIZRFHEFLIRREIZEE., 10/ fEIEL
;‘féﬁl—o)IEIEE’&ﬁo'C%%EﬁL??;L\:&*&EEEEL'C(

. FRU1ERRFLREITBTSES

L IRES -
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BEE EBEIECLOZEE

« >OYURTTASKINEBEEZESLT.LT4F2—D
EERE{T>TH. TASKILMEFTLANZEEZERL T
=&y

+ <OYURTTASKIDEBEEFELILT.LT4F2—D
EEEF1ToTH. TASKIMETINAGNZ EFERL T
=&y

. AR 1DOEFEZ9 (HIGH_PRIORITY) (2T %
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ETERYLTILTAT S L

1. 7055 L8R
2. TSYRIA—LDIEE
3. TINMARSA/N
4, OJEHRE. du&E
5. BEREVYEFES
2012/05/28 TOPPERSTACTIHRERE 131 T

TOPPERS

ETARYUTNTOT S LOERK

« OBJ/MINDSTORMSNXT/SAMPLET 4L &R JIZFEITIAR
DHUTNTATSLIKMEINTLNET
s HUTINTOTSLIF6DT7AILTHERSNTNET

IrAILE e

sample.cfg | ETRDIALT4F1L—avT7 AL

sample.c ETRDCER Y ITNLTOTIL

sample.h ETHRDLIIL—ET7AIL

Makefile ETHRTOTSLOAITFAIL

rxeflash.sh ETARTYTO—FAD LR YY) T M Hi5Enxt-fw )
appflash.sh | EfTHTYTA—FRAD Y TLRYY T (nxtBiosF)
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BlurtoothfEfz(Z kDA< k

* BluetoothfZfEL=15E . U TDARUREYR—T S

s EEHIENX LY —DREDEREITHFELDANT
HFERELLTERE.. b DA TIEI LI —DEEZR
HB-OTRELLTHRET D

o T4 IILMEEE=(WHITE+BLACK)2TY

RimE

gEf=IF0g ATyt RIZKBE IR EITRLA

lg ETyDt R BB IRFETHIE

s =1k

(BF)b ERHER VY —RIEORE. FlE. FAHAH
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sample.c i 25

o FEFTARY T ILIETaskDispA R4 ETaskMain? A9 THE
BEhExzd

« 2DMARYIXITRONMEHRDH—E Xa—)LLUSH I,
ecrobot 7T YR I+ —ALIFIRETHEEOY—EREH
BEFEVHLICKYETERT S

« LCDDF—REIET IV T+ —LDHEEEED

Er Y ek

TaskDisp | RHFNFEENTH2RU T, FEAILELCDD RTEITVET
LCD®M/\F—5R7R, bluetooth® AR LIV FERR. EITHDOR
RE{TWET , AOMSEPI[CEEREITULVET

TaskMain | TaskDisplZ&kUARTEEIL . FvF U T HRAMSEALIIC
balancerEPa—LEFURHLEADE—FCEEIEELTVET
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ETHRDIREE

o EfTEKREmstateERI-KY . LTDEITIRREZHD
ETRITESNOUTOREEBR LGS

[ MSTATE |—{ MWAIT || MRUNNING }|+{ MSTOPn |5 MPREWAIT |
T |

REDFEH KB DA

MINIT PHAEIREE | bluetooth D IE#ETFSL

MWAIT ETHLRE. avF LU, ‘g avUREFHE
MRUNNING EfTIKEE

MRUNNINGI FEITIREET (R3RE)

MRUNNING2 EITIREE2 (REE)

MSTOP1~MSTOP4  {Z1EFHIREE

MPREWAIT FIEERTDIKRE
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2012/05/28

EHEEB DN
« HUTLTORTSLITUTDEH. ,\ﬁ&"ﬁi%}ﬁo

-m
GYO_OFFSET BifE Sy At YA TEyME 589
WHILTE E%ﬁl BiiE BAROXtUY—IE 521
BLACK EH BiiE R0kt Y—iE 632
FORWARD_MINI EH BHfE A NSA-SOR/NME 50
TURN_MAX EH BHfE REERREORAE 50
TURN_DENO EH BYE BEXREOSE 50
STOPWAIT EH BifE  FUEFETOFEER(X40ms) 8
TAIL_ANGLE_STAND_UP EH BifE  LoFE—SELAE 106
TAIL_ANGLE_DRIVE EH BifE  LoFE—SETAE 0
P_GAIN EH INgIE  PWME RS 2.5F
PWM_ABS_MAX EH INEfE  PWMBRK#HE R 8 60
mstate EH B EITRDIKE
edge i B AIVF(). ETYI(-1) 1
balance =8 B 75 5 OO RRfIE(WHITE+BLACK)/2
wtime 8 B FIEREOHY N 0
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TaskDisp®D fi# 5 1
+ TaskDispl&, #1#i1t. LCDER R, BIEEITLVET

void TaskDisp(VP_INT exinf)
{

char key; LCDD /N F—FKR

int arg;

SYSTIM ctime; KEERTDOIHE
vmsk_log(LOG_UPTO(LOG_NOTICE); LOG _| _ — YT IRARD AL
syscall(serial_ctl_por(CONSOLE | | L_FCSND|IOCTL_FCRCV)));

show_splash_screen();
ecrobot_init_nxtstate();
ecrobot_init_sensors();

ecrobot_init_sonar_sensor(NXT_PORT_S2); / BluetoothiZ it i H &~
show_main_screen(); / lue :
display_status_bar(); / TH—%IR5T
ecrobot_sound_tone(1000, 200, 50);

metate = MINIT; ~— ———————— TEATIRDIREE  FIHPIREE

BRtUYOOHIE

balance = (WHITE + BLACK)/2; /$—t>ﬁ'|'§§E®Hw5M+
keystate = ecrobot_get_touch_sensor(NXT_PORT_S4); BT E—4% BB
nxt_motor_set_count(NXT_PORT_A, 0); «—

sta_oye(CYQ0); o~ ——————— BAHNURSEED

act_tsk(TASKO); TaskMainZ £ &)

while(1){ o .
ecrobot_poll_nxtstate(); «—  ————————— EUHIEHRIRYAA

if((key = get_command(&arg)) != 0){ Bluetoorh3{g
2012/05/28 TOPPERSTOL T HMERE 137 i ’
TOPPERS
TaskDisp®D fi# 572
+ bluetoothMEDNIATUFDZIEEQT R
if(key == g’ && arg >= 0 && mstate == MWAIT{ «——  ‘g'av R R4—k
if &1)!=0 <1 s .
I ((argdge)= -1; % SIMAMBHRTHEIVY,
else FHTETIYD
edge = 1;
mstate = MRUNNING; ‘SaAv R Ay
A/

}
else if(key == ‘s’ && mstate >= MRUNNING && mstate < MSTOP1){
mstate = MSTOP1;

wtime = STOPWAIT; ‘bR BHEDEE
) /
else if(key == ‘b){ ATURERE
if(arg >= WHITE && arg <= M
balance = arg; /%ﬁﬁﬁﬁgﬁﬁ
else .
balance = ecrobot_get_light_sensor(NXT_PORT3); R D ERY A 7

} e
get_tim(&ctime); 7Y EZN
syslog_3(LOG_NOTICE, “balance(%d) edge(%d) time(%d)", balance, edge, ctime);
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TaskDisp D fi#z7 3
o FRBOMYRAAHERZ—F ANV TIEE

key = ecrobot_get_touch_sensor(NXT_PORT_S4); T —IREEDEY A H
if(key != keystate){

if(mtate == MWAIT) ~ «— F—tE Y DOETHY
mstate = MRUNNING; ARA—pkF—

else if(mstate == MRUNNING{+—— . _
mstate = MSTOP1; AbvTF
wtime = STOPWAIT;

keystate = key;

o - EIIROREEBER
if(wtime > 0){
if(--wtime > 0 && mstate >= MSTOP1 && mstate mstate < MPREWAIT){
if(++mstate != MPREWAIT)
wtime = STOPWAIT;

}

ecrobot_status_monitor("sample JSP"); /* LCD display */
wai_sem(EVT_DISP); /* 40msec wait */

40MSDFFH

2012/05/28 TOPPERSTRAV IV RRE 139 i A
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=ss

TaskMain) 2z 1

« CYCOIZREHA/\> F5TAMSE#AIZTaskMainZ WakeUp
LEY

BEIE—2OAEEE

void TaskMain(VP_INT exinf)

{
signed int forward; /* BiT#&i#Edn: -100(#% )~ 100(ATHE) */
signed char turn; [* EEla 4 -100(Z£ HEE)~ 100(FH HEE) */
signed char pwm_L, pwm_R; /* £HE—2PWMH 1 */
int ses;
ETRHIRE
mstate = MWAIT;
ecrobot_set_light_sensor_active(NXT_PORT_S3); [* Y RBLEDEAY */
while(mstate < MRUNNING || mstate >= MSTOP1){ /* #yFt> ST */
tail_control(TAIL_ANGLE_STAND_UP);
dly_tsk(10);
}
balance_init(); [* EISLIRFHIEDEE */
nxt_motor_set_count(NXT_PORT_C, 0); /¥ EE—RI a5 )tvk ¥/
nxt_motor_set_count(NXT_PORT_B, 0); [* BE—RI a5 ) vk ¥/
forward = FORWARD_MINI; [* BEEa S */
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TaskMain®) f# 55 2
o whileXRIZ4msERITEIET D

while(mstate < MPREWAIT){ / FEITERDIREE . FE1TIRRE
if(mstate == MRUNNING){

tail_control(TAIL_ANGLE_DRIVE); /* /NS RFESTRAEIHIE */

ses = ecrobot_get_light_sensor(NXT_PORT_S3);

turn = ((ses — balance) * forward) / TURN_DENO;

if(turn > TURN_MAX)
turn = TURN_MAX;

else if(turn < (TURN_MAX * -1)) FETIRDIKEE (B FHIREE
trun = TURN_MAX * -1;

turn *= edge;

else if(mstate ==
nxt_motor_set_count(NXT_PORTA, 0); /* se£Z It BE—42Ta—4 vk ¥/

MSTOP1){

forward = -20;
turn = 0;
else{
tail_control(TAIL_ANGLE_STAND_UP-(MPREWAIT-mstate)*2);
forward = 0;
}
2012/05/28 TOPPERSTOTHMEE 141 i ’

TOPPERS

TaskMain0) fiz

i3

=1 ]

o forward, tumDBEEZE/NTF—SA4TS1IZETFE

[* BT T (Forward = 0, turn = 0THLE/ NS R) ¥/

balance_control( ———— NFUH—SATSYLDETE
(float)forward, [* BIRER S &
(float)turn, [* TEEd S */
(float)ecrobot_get_gyro_sensor(NXT_PORT_S4), /* v A O+ +iE */
(float)GYRO_OFFSET, /% SOt Y F Ty ME ¥/

(float)nxt_motor_get_count(NXT_PORT_C),  /* £E—4EEAE[deg] */
(float)nxt_motor_get_count(NXT_PORT_B),  /* HE—4EEEMAE[deg] */
(float)ecrobot_get_battery_voltage(), [* 1y TYEE[MV] &/
&pwm_L, /* EE—SPWMH HfiE */
&pwm_R); /* HE—SPWMH S fE */
nxt_motor_set_speed(NXT_PORT_C, pwm_L, 1); /* ZE—42PWME Atk */
nxt_motor_set_speed(NXT_PORT_B, pwm_R, 1); /* HE—2PWMH 1tzyh */

wai_sem(EVT_SEM); /* AMSHFS */

}
mstate = MINIT;

ecrobot_set_motor_speed(NXT_PORT_C, 0); /* ZE—4PWMH Atvh */
ecrobot_set_motor_speed(NXT_PORT_B, 0); /* HE—4PWMH vk */

ecrobot_sound_tone(1000, 20, 50); TaskMain
Sk TS SELFY; o TskManZREN
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BT I —F DA

+ tail_controlFEIILDIFE—FDHAEZERTE. cycOlELE
N\ FSTImsTRE), 2DDARIITEIT+ERNT

RIS RRIRETTD

static void tail_control(signed int angle)

float pwm = (float)(angle — nxt_motor_get_count(NXT_PORTA))*PGAIN;

if(pwm > PWM_ABS_MAX)
pwm = PWM_ABS_MAX;
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)
{

static int dispcount = 0;

if(mstate > MWAIT)
isig_sem(EVT_MAIN);

if(++dispcount >= 10){
syscall(isig_sem(EVT_DISP));
dispcount = 0;

2012/05/28 TOPPERSTRAV IV RERE
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HITI—F D2

+ get commandBE % (Ebluetooth® A ML EEFEa<

FEANTSB
o OAXUKRIITZILIFZFRYRXE

static char get_command(signd int *parg)

static int arg = 0;
static int sign = 1;
T_SERIAL_RPOR rpor;
ER ercd;
char buf[2], cmd = 0;
*parg = 0;
ercd = serial_ref_por(CONROL_PORT, &rpor);
if(ercd == E_OK && rpor.reacnt){
serial_rea_dat(CONSOLE_PORTID, buf, 1);
if(buff0] == "'
sign = -sign;
else if(buf[0] >= "0’ && buf[0] <="9")
arg = arg * 10 + (buf[0] —'0");
else if(buf[0] >="A"X
if(buf[0] <="Z")
buf[0] += 0x20;
if(buf[0] >=‘a’ && buf[0] <="z')}{
cmd = buff0];
*parg = arg * sign;
arg = 0;
sign = 1;

¥
¥

return cmd;
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avI49L—avIdrAIL

s EfTARYUTILTERTIRTOSH TV MEEEITD
o TSYRTH—LDF TPz Eecrobot.cfglZEREL

#define _MACRO_ONLY

#include "sample.h"

INCLUDE("¥"sample.h¥""); BRI DERE
I'd

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_MAIN, { TA_TPRI, 0, 1 });
CRE_SEM(EVT_DISP, { TA_TPRI, 0, 1)}; T voromE

CRE_CYC(CYCO, { TA_HLNG, 0, cyc0, 4, 0 }); «—— RBHENRSORE
#include "../../../nxt/ecrobot/ecrobot_jsp.cfg" . ecrobotF Sk I — LD TR BT

#include "../../../systask/timer.cfg"
#include "../../../systask/serial.cfg"
#include "../../../systask/logtask.cfg"
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Makefile
N Makefile D iR ER 72

# HBAVSANATL IV DESE

#

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) . . . o e
LIBS := $(LIBS) $(CXXLIBS) -Ic -lgcc TIVRTA—LDA Y N—RIRRIEE

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

#
# 7I)r—arv TRy SLICETAESR
#

UNAME = sample
UTASK_CFG = $(UNAME).cfg

UTASK_DIR = $(SRCDIR)/library

UTASK_ASMOBIS = VY—RIF7AILDERYIAH

ifdef USE_CXX

UTASK_CXXOBJS = $(UNAME).o /

UTASK_COBIS =
else .

UTASK_COBIS = $(UNAME).o TSYNTA—LDTATSLESATS)1TRE
endif

UTASK_CFLAGS =

UTASK_LIBS = $(SRCDIR)/nxt/libecrobot.a $(SRCDIR)/nxt/libdevice.a $(SRCDIR)/nxt/libbalancer.a
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KoY —Edvy/OtoY—TIHILMEERTE

s YUOTIVY—RADEEMEDD YAt H—ELAR
DRt —EIIHEREE TELRYET

s BADOETHRICH-EEZRELLETNIETEYEEA

o COEIFXTSYNITA—LDIZEMNFLCDRTR RDET
SRB) hSERARNET

#include <s_services.h>

#include "sample.h"

#include "kernel_id.h"

#include "ecrobot_base.h"

#include "ecrobot_interface.h"

#include "balancer.h" /* BISZiR FHIEEANYE T7AIL */

[* FERODNSGA—L(E B EE/REBICEDETFa—=2 T TE2RENRHYET */
#define GYRO_OFFSET 589 /* v/ Ot Y+ JtyME(AZEEO[deg/sec]fF) */

#define WHITE 521 /* BEOXEYE */
#define BLACK 632 /* BEDNEEIYE ¥/
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ETERYLTIILTAT S L

1. 7055 LR

2. TS59bI74—LDIEE
3. TINMRARSAN

4, OJERE. du&E

5. BEREVYEFES
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Ecrobot7 5 vhIA— LMW T7T)H—E RXZTS

+ Ecrobot72vhI7+—L DHERE
- A=Y TNARRSAN
~ LCDO & fER R
- F—unE Ecrobot7 5wk T4 —L
— IHtETa ERAERKLE

o EFEFERGUTLTOTSLHS
FIFATEAIF

— WITRON4. Ot RAA —
R7O274)L

— EcrobotTF /AL AR5 A/ \I/F
¢ TSURTH—LOTOGS LI
AT Z5)4 TR

NXTRE7T/Y
AARSAI
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TIVr—avy—ER

o TIUT—2avITRLTIRRDY—ERETLVET
s Y—ERFE#Ha—ILDOBRELYET

« F#llZecrobot intercae.hZES L TS

« JAMATEERUTDALIIL—RI7AILTESR

— ecronot_base.h ecrobot_interface.h

f5) v/ OtLo Y —EORYAHA

U16 ecrobot_get_gyro_sensor(U8 port_id);
port_idI&#E#E 9 BR—bDID, NXT_PORT_S4 = 3
IRBEIZOMND51023F TDIE

i) B E R Y —(EDOIYAH

S32 ecrobot_get_sonar_sensor(U8 port_id);
port_idI&#E#E 9 57R—b~DID, NXT_PORT_S2=1
E{SHEIZOM5255FE TDIE
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ZAEZLCDR R

o FBICETREBZZEHTETLHLIIC. BEMLGLCDERTR
B#ERAELTHYET
— show splash screen /\F—3FR
— show main screen  F—DEPHERR
— display status bar  Bluetooth®DiKEER T~
— ecrobot_status monitor E{TRD T/ A RIKREFR R

EATHE

N7 —{E
EE—SEEAE
BE—4SEEGAE
AyFoY—IE
St v —iE

SrM0to Y —iE

BluetoothiE#E E—F BERY—I{E
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F—AnE

o F—ORYAHISIZ2DOWMEBEAMMNHYET
— ecrobot_init nxtstate HXVFIFERD #EAIE
— ecrobot_poll nxtstate [HIRDEF
« EJROFF(EXIT PRESSED).!JX%—k
(STOP_PRESSED) . 23w~ (RUN_PRESSED) Dt X
EE1TIdcheck NXT buttonsBIEi CURIELE T
o COBBIFOI4XaL—1a TF7AILFDOREEANIE
S%E&HT HCRE_CYCHHIAPIT1OmsEHTEHRE
TIHEIIFEELTHYEYT

CRE_CYC(CYC2, { TA_HLNG|TA_STA, 0, check_NXT_bottons, 10, 0 });
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IVETavnRR

+ BluetoothlZ&kBAAY KRR TIERRIZEFo=-T—%&EIE
D=, EAA PRI LT3V DRRICIEFERTE
FEA

« TRIZ—OAVANILAVIS—1GE DEITHEE
TERVWIVETLav N FEELIZEE . LCDIZERRL.
WIEBZEILZITOVET

o AVI4F¥aL—230TF7AILHEDDEF_EXCFHIAPIT
1BLABDIIETOaVER/ELGHLTLET

#ifndef CPUEXC1

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

1. 7RIS L8ES
2. TSR ITA—LDIEE
3. TINARRSA/N
4. OJERE. &
5. BEREEOYEFES
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2012/05/28

MINDSTORMS NXTD/\—F o 7#H
o NXTTIEA—YHISRE=T/INARAI/FEATIISAMS EDT
NAZRDF—N—ZvTLTEY ., TINAAMBIFT /NI R
FREUOHETEDEZEN (A —HIZRRLAEWVWFLH D)
TIRAR UF FEREC2—L HEEE %%
NXT_AVR TWI | TWI BR.EE. ¥ —BHENE
MOTOR TWI | TWIH+PIO E—AHIE
NXT_LCD SPI SPI LCDF&RR
2C 2C PIO+TCO BEREYTINAREDEE | VINFIE
USB-DEVICE UDP USBT/A( R
PIT PIT AT LBAT— RTOSfEMA
SOUND SSC+PIO WAPMIN 11
BLUETOOTH | UART | USI+TC2 BLUETOOTHT /3 RED&EIE | RTOSf#E
SENSOR TWI | TWH+PIO YT INAREDEE
UART UART | USO(,DEBU) | U7 ILRIE axyaHL
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NXTRTINA AL BZ—TT (4 X1
o RelIEEI—YMSIFIEUHIEL

FTIRAR FELGEH LAHEE SES

nxt_avr void nxt_avr_init(long exinf); EIEEIE . twilZTT /A RERIE.
void nxt_avr_power down(void) |KEYDHEZZ twidl 55‘7" ElmsDFH
U32 buttons_get(void); NRZTHIE

void twi_isr_C(void);

BE Rt Y | Timert0D E| VYA HZ L
FINARED | BAICERLTWS,
&fE BT METRC-
BUSZHIfHILTL\S

i2¢c void i2¢_init(long exinf);
void i2¢_disable(int port);
void i2¢_enable(int port);
int i2¢_busy(int port);

int i2c_start_transaction();
void i2¢_timer isr C(void);

motor void nxt_motor_init(long exinf); |3 DFET®D PIOA,B,CIZTEIA#%
E—AOHE | ALTHIE., Ims®E

void nxt_motor_set_speed();

void nxt_motor_set count(); ﬁﬁ_lct: Z.I; JTREYIYT
void nxt_motor_get count();
void nxt_motor_isr_ C(void);
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NXTHTNA AL A—TT(R2
* Display[ELCDFSA/N\EFFEUH T

TINAR FELBEH EAHEE HE

sound void sound _init(long exinf); BEOHIE | Y OUFADOLSI-SSCED
void sound_freq vol(); Hl#H. SSCOEAAEER
int sound_get_time(void); ¥%
void sound_play sample();
void sound_isr C(void);

sensor(pio) | void init_sensors(void); o H{ED | PIODOR—) 25 twilkH
void read_buttons(int, short *); 0% OT—2HE

display void disply_init(long exinf); LCDMD%E | SPI-VFIZ&BLCDRSA /8
void display update(void); ZR D HlfE. SPIDEIAAZEE
void display force update(); GERS
void display clear(U32 u);
void display goto_xy();
void display_string();
void display _hex();
void spi_isr C(void);
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NXTHRT/N\ARA2E3—T( A3
o TWL SPIEXT/NAREDBEERKTT

o INLDNTNARIZH T IOy OLCDED1—ILED
BEZTIEHDELOT, A—FHSEKRINTHNET

void twi_start_read();
void twi_start_write();
void twi_isr_C(void);

FINAR FELREH H AR NE
twi int twi_init(void); TWEEEH# | TWICTH I 7oty
void twi_reset(void); e YEDBEETOTL

%, 770wy HE%
HEETHD

spi int nxt_spi_init(void); SPLE{EHEEE
void nxt_spi_init(void);
void nxt_spi_write();
int nxt_spi_display();
void nxt_spi_refresh();
void spi_isr_C(void);

SPIIZCLCDEY 2—
IVEBEZEITOTLS
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—

NXTRT/

N\ RABA—DTT (R4

« BLUETOOTHEPITIZRTOSTHEEL-IVFCERT 5,

FTIRAR FTELGEHK E AR NE

udp(usb) | int udp_init(void); USBD I | USB DEVICE® #IlE.
void udp_reest(void); UDPEIiAHZ ALV=0
int udp_write(); ~ hE—)L3&
. {§,BULK_IN,BULK O
int udp_read(); UTBHRFT /)
void udp_isr_C(void);

uart void uart_init(U32,...); DT ILEBE | UARTZRW U7
void uart_close(U32); JLEIIAA381E (UARTI
void uart_get_byte(U32, U8*); [Ebluetoothl =3t it TfE
void uart_put_byte(U32, US); RAH)
void uart_put_str(U32, U8*);
void vart_isr C_0(void);
void vart_isr C_1(void);
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ETERYLTILTAT S L

1. A5 5 L#ESR
2. TSYrIA—LDIEE
3. TINMARSAN

4.

05 8%GE . BUE

5. BEREtEUYEES
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BE ETPOOJERRLET

« U7 LTS SLTIE,. LOG INFOE—RT
balance control DX FEEZERRLTLET

o TIHILEDOOSTH AKEILLOG NOTICETH D=8,
LOG INFO[FRRENFEA

o ETHOETAEDFEHRZEDluctoothZFE-T, /Y[
;{j&f@'g%mi JOY S LORERDT—AIEFITHIL

vmsk_log(LOG_UPTO(LOG_NOTICE), LOG_UPTO(LOG_EMERG));

if(forward < FORWARD_MINI)
forward = FORWARD_MINI;
syslog_4(LOG_INFO, "ses(%d) def(%d) forward(%d) turn(%d)", ses, ses-balanceforward, turn);
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EE N RTODAE

+ samplel DT AY S5 L TldsysloglEERLVTOY DX
#{THoTULV=,

o RRIEFTILTINA X (Bluetooth) ML TiTHN 5,

BIEE—NRIEserial ctl porBIETHRESIND

/: O &R QAN EH N T B0 D547 5" 1B (vasyslog.c)

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

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

T & Hhe
IOCTL_NULL 0x0000u | fEEAL
IOCTL_ECHO 0x0001u | #{ELI=XFEIO—/\v)
I0CTL_CRLF 0x0010u | LEZ£{ET 511, CREMMNT B L BIEE—
I0CTL_FCSND 0x0100u | SE{EI=HLTIO—$IEHESTS 7 Fo) |E
IOCTL_FCANY 0x0200u | EDKSHEXFTLEERMH /
IOCTL_FCRCV 0x0400u | R{FICHLTIO—HIHZEITS
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OJRTDEEELANILDETE

- EEEREELVmsk logBARICL O EZEFEREICLOT
HASNSO0JEREEETEET

* Logmaskl&AJ FRERDHETWNDIEE . lowmaskZF{EL )L

HATENEIDDHIE . AV RATLTIHELANILE S

[EHR—FLTLEEA

* WNTREDTHEROEEEOR

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

BEE | %
LOG_EMERG 0 | vybFIUICETHIS—
LOG_ALERT 1
LOG_CRIT 2
LOG_ERROR 3 | YRFLIS—
LOG_WARING | 4 | B&tvtw—D
LOG_NOTICE 5
LOG_INFO 6
LOG_DEBUG 7 | FRTRAvE—D
2012/05/28 TOPPERSTOTHMEE 163 i ’
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TaskDispBAZ D FEER

» TaskDispBI A Z—FEF(Z, vimsk logfd#iZFRALVTER R
LARILDELTE Eserial ctl porBAEERWNT, YUTILT
NAADBEE—FZEHRELET

* Bluetooth# ALz T ILT /NA RDFR—KIDIE
CONSOLE_PORTIDTY

void TaskDisp(VP_INT exinf)

char key;
int arg;
SYSTIM ctime;

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

ecrobot_init_nxtstate();

ecrobot_init_sesors();
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BT EITREZRTTAESICEELET

1R

o ETEREMERIC, EITKREZDluctoothBIEZALTE
BL. ETAROEEEHERELELLD
+ TeraTermd ) 3i’(error) M 5°7i’ (debug) D F—E L
—- ‘6’ DIFE . RNIKEEZLOG_INFOIZZE
—- S DIFE . RNIKEZLOG NOTICEIZE R
. i_?;rq:ki‘%ﬁ?ﬂﬁ%’éLOG_INFOI:LTEQEEIO"&"?E?TTL,

N &

2012/05/28 TOPPERSTRAV IV RERE 165
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ST IVTINARADZET—2IYAH

o VYTITNARDZIELYT ZAEEY T
(serial ref por) EX)TILTINAAMLZIET—FEEY
Hi 9 B %K (serial_rea dat) ZFLNT/XVaAV LD T—4
TRYHLET

%
* DYTINAVB—DTIAARSA I NDRAWNS/NT b
*/
typedef struct {
UINT reacnt; [* BEINVTFHRDOIFEH */
UINT wricnt; [* FIENVTFRDOXFER */
} T_SERIAL_RPOR;
/*
* YT ILR—MREEDS B
*/
extern ER serial_ref_por(ID portid, T_SERIAL_RPOR *pk_rpor) throw();
/*
* YT ILIR—EDBDEIE
*/
extern ER_UINT serial_rea_dat(ID portid, char *buf, UINT len) throw();

N &
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TaskDispBA# D E

* TaskDispBASIZF— A NFEFELvmsk loglCTEHRELE R
LEY

s O RRICIogDEFEMLETS

void TaskDisp(VP_INT exinf)
{

intlog = LOG_NOTICE;

char key; / a7 FDEYAH
while(1)}{

ecrobot_poll_nxtstate();
if((key = get_command(&arg)) != 0){
if(key =='g’ && arg >= 0 && mstate == MWAIT){
if((arg & 1) = 0)

edge = -1;
else
edge = 1;
else if(key =="i' && arg >= 3 && arg <= 7){
log = arg;

vmsk_log(LOG_UPTO(log), LOG_UPTO(LOG_EMERG));

get_tim(&ctime);
syslog_4(LOG_NOTICE, “balance(%d) edge(%d) log(%d) time(%d)", balance, edge, log, ctime);
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TaskMainB%gIZ045 RD1EM

* TaskMain®MRUNNING®DIKRETLOG INFOIZT. ses.
forward, turnDEZF0Y RTRT 5

void TaskMain(VP_INT)
{

forward = FORWARD_MINI;
while(mstate < MPREWAIT)X
if(mstate == MRUNNING){
tail_control(TAIL_ANGLE_DRIVE);
ses = ecrobot_get_light_sensor(NXT_PORT_S3);
turn = ((ses — balance) * forward) /TURN_DENO;
if(turn > TURN_MAX)
turn = TURN_MAX;
else if(turn < (-TURN_MAX))
turn = -TURN_MAX;
turn *= edge;
syslog_3(LOG_INFO, “ses(%d) forward(%d) turn(%d)"”, ses, forward, trun);

}
else if(mstate == MSTOP1)X{
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HRITHRRORT

. ARUF6IT
BREEE
TeraTerm TZ&
~LET

o OTURSI’T
FRMEFLEL
EX

. COM4:38400baud - Tera Term

JFOLF) WEE) RES) I bO—I{0) DrEDI(W) Resze ~ALT(H)

=

alance(561) fdeno(28) edze(l) loz(B) 1ine(2282E)
es(561) forward(100) turn(0)
ex(561) formard(100) turn(0)
es(661) forward(100) turn(0)
es(B81) forward(100) turn{0)
es(562) forward(100) turn(0)
ex(562) formard(100) turn(0)
forrard(100) turn(0)
forvard(100) turn(0)
forrard (100) turn{0)
farmard (100) turn(0)
forrard(100) turn(0)
forvard(100) turn(0)
forrard (100) turn{0)
farmard (100) turn(0)
furwﬂrﬂ(lﬂﬂg turn( 0}

)

)

)

)

)

)

)

)

)

)

sl 680
)
es( 560
esl 561

1

)

!

]

1

)

!

]

]

)

)

)

)

)

el GE0)

es(881) forward(100) turn(0)
) forward(100) turn(0)

ex(561) formard(100) turn(0)
) forward (100 turn(d

) forward (100

) forward(100

) farward (100

) forward (100
) forward(100) turn{0)
) forward(100) turn(0)
) forward(100) furn()
) foreard(38) turn(-3)
) forward (1000 {urn(0)
) foreard(96) turn-3)
g farmard (100 turn(ﬂg
) )
) )
) )

)
turn( 0]
turn(0]
turn( 0]
{urn{ 0]

es( 561
es( 554
s 6B
el 62
es( 562
es( 562 )
es(663) forward(100) turn(0
es(863) formard(100) turn(0
es(563) forward(100) turn(0
e=(563) formard(100) turn(0
: = —
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SEE  forward, turnDEZ LY ERE{LT S

o NTGUHY—S4T3) 4 forwardPturnDIEZHRTE T 515
& . BENGELESLELIE., turmDEZE D 7EL . forwardD
BEERECTBIIIHUTINTOTSLEEERZFT
(CCTOARIEHUTILTT, WAWALETIILOYX L
ZEEL. O OB EE TRERIL. 71—F/\voL ™K

=ZELY)

o forwardD{EZE

=L

ax A&

TEHLSIR LY —DRIEN D

I hExforward DEIZERTE TEH K5I, forwardz 73 #1k

TE B &SI fdeno (forward D R BT 5
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TaskMainBeZHDIEIE 2

 balancelZ Y —{EZRYAL

while(1){
ecrobot_poll_nxtstate();

ercd = serial_ref_por(CONSOLE_PORTID, &rpor);

if(ercd == E_OK && rpor.reacnt){

serial_rea_dat(CONSOLE_PORTID, buf, 1);
if(buf[0] == 'g' && mstate == MWAIT)

mstate = MRUNNING;

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

mstate = MSTOP1;
wtime = STOPWAIT;

b
else if(buf[0] == 'b’)

balance = ecrobot_get_light_sensor(NXT_PORT_S3);

else if(buf[0] >= ‘3" && buf[0] <=7

log = buf[0] —'0’;

vmsk_log(LOG_UPTO(log), LOG_UPTO(LOG_EMERG));

¥
syslog_2(LOG_NOTICE, balance(%d) log(%d)”, balance, log);

2012/05/28
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TO05 S LDIEIE

+ sample.cZEIEL T, forwardD K LN BIEFTEFHEL

THE

+ forwardD P EFEZE % EMNT 5 (fdeno)

#define FORWARD_MAX

#define FORWARD_MINI
#define FORWARD_DENO
#define TURN_MAX

static char mstate;

static char keystate;
static char edge = -1;
static int balance, fdeno;
static int wtiime = 0;

100 /* BERK */
50 /* Bz */
35 /X EnENE K/
50 /* EEERX*/
[* FEATIRDIREE */

[* BF B —DKE */

/1
// B8%4 : tail_control
/] BYTE : &L

// Bl% : angle (E—42B2AE[E])
/] BE : ETATELELATE—20OAEH

/1

static void tail_control(signed int angle)
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TaskDispBA I DIEIE 1

 TaskDispBIHZEIEIELET
o EENE. (denoZx ¥ HBICERELET

void TaskDisp(VP_INT exinf)
{

ecrobot_sound_tone(1000, 200, 50);

mstate = MINIT;

balance = (WHITE + BLACK)/2;

fdeno = FORWARD_DENO;

keystate = ecrobot_get_touch_sensor(NXT_PORT_S4);
nxt_motor_set_count(NXT_PORT_A, 0); /* E£FEILAE—2T a—F vk */
act_tsk(TASKO);
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TaskDispB I DIEIE2
o HFITldenoDF/RTEZEITOLIITIEIE
s fdenoMERTEMEERTT S

}
else if(buf[0] =='b’)

balance = ecrobot_get_light_sensor(NXT_PORT_S3);
else if(key =="i' && arg >= 3 && arg <= 7){

log = arg;

vmsk_log(LOG_UPTO(log), LOG_UPTO(LOG_EMERG));

}
else if(key ==*f")
fdeno = arg;
get_tim(&ctime);
syslog_5(LOG_NOTICE, balance(%d) fdeno(%d) edge(%d) log(%d) time(%d)",
balance, fdeno, tdeno, log);
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TaskMainDIE1E

o turn®oforwardDfE% . fdenoZFH>THENFTE T B LS

EIET S
o ETHI(fdenoZZE B L TEMEZRIILEL LD
« BEZE#HdefZint2 TEMT S

if(mstate == MRUNNING)X
tail_control(TAIL_ANGLE_DRIVE); /* /ASURFE(TAMBEICHEE ¥/
ses = ecrobot_get_light_sensor(NXT_PORT_S3);
def = ses — balance;
if(def > -23 && def < 23)
turn = (def * 30) / TURN_DENO;
else
turn = (def * forward) / TURN_DENO;
if(turn > TURN_MAX)
turn = TURN_MAX;
if(turn < -TURN_MAX)
turn = -TURN_MAX;
forward = (turn * TURN_MAX) / fdeno;
forward = forward >= 0 ? FORWARD_MAX — forward : FORWARD_MAX + forward;
if(forword < FORWARD_MINI)
forward = FORWARD_MINI;

syslog_4(LOG_INFO, “ses(%d) def(%d) forward(%d) turn(%d)”, ses, def, forward, turn);
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1. TO5 S LR

2. TS5YRI+r—LDIEE
3. TINAARRSAN

4. OTRE. BuE

5. BEREYEFES
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EBE BB RtUYOEETR TR

- BEREVVERAVTESDERNTSEEHEFILETS
FOTHELFELLD

. BEKREUYIEINXT PORT S2ITHEHLTEY. LITD
B CEEMECOEMEZRYEEET,
— ecrobot_get sonar sensor(NXT PORT S2);
— RYEIX0~255FE THDIETemTY

s BEKEEUOYDENSOcmEKFEDIZEOYT RREITL
FY

- BEREUYDEDERE (FTaskDispTITIFIITLET
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IR BEHEEMT S

. BEREUHEERET B BT MdistanceFintH Tl
me

#define FORWARD_MAX 100 /* BiTEHRK */
#define FORWARD_MINI 50 /* B ¥/
#define FORWARD_DENO 35  /* RI#45& */

#define TURN_MAX 50 /* EERHmK */
static char mstate; [* EATHRDIKRE */
static char keystate;

static char edge = -1; [* ByF oY —DKEE */
static int balance, fdeno, distance;
static int wtiime = 0;

1l

// B8% 4 : tail_control

// Bl% : angle (E—42B2AE[E])

/] BYTE : &L

/| BE : ETARZLELATE 20 AEIE
/1
static void tail_control(signed int angle)
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EE IRt DEYAH
- BEREVVORBEEZSELT, 30cmKMEIZHEAL
=5 A 0T RREITSELSIZTaskDisplBINT S

void TaskDisp(VP_INT exinf)
{

while(1){
ecrobot_poll_nxtstate();
distance = ecrobot_get_sonar_sensor(NXT_PORT_S2);
if(key = get_command(&arg)) != 0)}{ _
......... YF—tE Y DHEARYETO

) L URRTHLIIEE
if(distance < 30)

syslog_1(LOG_NOTICE, “distance(%d)", distance);
if(wtime > 0){
if(--wtime <= 0 &8& mstate >= MSTOP1 &8& mstate < MPREWAIT){
if(++mstate != MPREWAIT)
wtime = STOPWAIT;
b

}.
.
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TOPPERS/JISPEAZEZEDFELED

o VNI U OEDRERIBEEI—T VM R—FEAHN
(£. e B IZTOPPERS/JISPD ENMEFERMNN1T A D

o Y—ANHBINTLNDD T, RTOSHOLLAFEHFELOT
O, BERERELY—RAZAW-RERBITNEl e TH D

« RTOSHERAT 2T EEMAABRETIE. ZAHBDER
ERNELTEZLOTOT S LK OCIFILIITDEAR
T52EDZ N, FRVEZAE D AT L AIZHERENLIRL |
MR AERIC. BEOERZHEICH A TEIMKIRE
FAELTIKIEN, AREDEDLREDM LIZDEAD
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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
REEAELI-ADL ., SEMNLERRENITAET
— AT FUBMBEDRRNIRIE=FTYT

o DRTLERHERICIE. ABLI-VATLAEEENLE
TY
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W TRONEHIZEIL T

« WTRONf#kIE. BARDMEIAHA LA T LTHOESLE
HNTWB) T ILEA LOSDERRTT

o UFZILAALOSIE., HHAAHKEIRNZLD/N)T— 3>
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

2012/05/28 TOPPERSTRAV IV RERE 183 i A
TOPPERS

£&RL
- ARBRELTSVRIA—LA

« TR RE((#R))3—)
o ITRONfEARIZCDULNTES

- BH LE(BHEXE), AH Fh (B HEKXF)
« TOPPERS/ISPME A

« TR RE((#R))3—)
« ETRYUTILTOTSLA

« A RE((#R))3—)
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CIORDERLIZUTOEMESEELELT-.
— OpenSESSAME SeminarffiA A+ Tk 7 i fiT % -
BEER T EIF—REBRITTEFANESIR
— TOPPERS#J#RZEE I F+—H#
HEAAE LV EEBEM DOEEDERANERBLET.

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

2012/05/28 TOPPERSTRAV IV RERE 185 i A
TOPPERS

HiEE
s JOUSLORARIZHEY. LTOTOTSLESELL
FL71-.

— 20094 E RRETA/R3> FATOPPERS/JSP
— LeJOS-OSEKnxt revl.1.1.1

2012/05/28 TOPPERSTRAV IV RERE 186 i A
TOPPERS

2012/05/28

93



