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e project description
e [/O
e E machine

e particularities

e demonstration




entation of an E-Machine on a RCX -

* running an e-code application with two modes

according to a given giotto-model

* Roboter - behavior: acts autonomously , avoids
hitting obstacles.




e output.- actuator

e task - driver




er)Jerre WEEPE-Coae Instructions

(@)

e ERENELRELEASE
waefnerEREUNURE
aeine E FUNURETREIL
Zaetne EIE

Zdefine E_JUMP
#define E_IF REL
#define E_JUMP_REL
#define E_CANCEL
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RECOomMmanas]
IRSIGREANRE COmMana;

URsIgRECN Rt MELIeH;

UnRSIgRed IRt tmes

Unsigned int e_address;

¥




pPropIem: task=termination

SRS0| LN SEMaPhGrE-artay,
SiatiCRbie Rt taskEsSEm| =

1
FREETIASKAEREENASK S EREENIASIK
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e (ISed fior exception-hanaling
(E_RELEASE / E_CANCEL)




[/ trigger function rettrns
//-DOOIEAN I trIggEred

URSIGREC NG tHgger; /- POIRGEr teranradresssiin
// tHENE COEE

URSIGRECN RN ERadarEssH Y /Asystemistart e IRNmSs

URSIgnEd Iong  tridgermstialitAy)/ tidEERaCVabGRFHIIIE
JSIRNNIS

unsigned long trigger_del@Ry/AmEaieMViIch trigger
J/RECOMESTUE




SRETINIT It Rl leit thraL rght, ferward,
gEEehaNalrd, Stop) Idies>

SETUMIRSENSE StatehithFONtECENLESR,

RitReREIER ORGP aCkE CERLET,
RitEacKkEIEt  NERDaCKEHE NGNS




SuieERVING. command <

ERUIIRGEIF G AIFECHIOME
WEBIEENNCHaNTEGS

INtisSpeed

Signed Iongl durations




e output ports

* task ports




PPSstaClie-andling
MOLOIECONLTG)

SHEWL StaNGBYAMBEE

SHEW. FURNING. MBEE




Trote:  rotallale
Otroryes D€

GRENNAG IEfCright = (Crancdom(rY% 4 );
J/RSEIEGE NEW dIfECHEN DY AN

1f C lafe rejne == [ IFZ2 S ]
DEROUNFPHOHANN=7
PDET QU dIrecten S =rtURRE/~H et/ CR/ORVERG
DE" OUNESpEEd —\VIAXTSPEED!
DC OUlLduration = 1000 NSERECHINONIEN)Y
DC_OUl.changed = TRUES




INpUG
OULPUL:

CHEGKEISENSOYS determines IiFWe hit'anrelstacle

czlge it frone flejnle

ORFHEOUIEPHOHLY, =4
OFHEOUIEdIrECHOoN — illfp) l2ie
OH_OUil speead — VAXTSPEED
OH OUIrL.duration =500
OH_OUT.changed = JRUEE;

break;




C_INLDC, MC_IN OH
M M2 SPEED

s ROV ERINE O changed == IRUE")
VMICRINRN@Hcnanged = FALSE

IFCMETINE O prionty: > active command:promty i
active  command:aliaueni<=r08M]

active, commanar="METINT O™

y

o |f ( active_command.duration > 0 )




CaSEe foVard:
ME = iYel

MIZ = iyel -

IEa Ky

SPEEDF=faciVeRCOMMenE:SPEEH:

iF(@ctve commanataliatenF>rPEHOEIaSKaV@)
active. command.duratiGni=
active_command.duration = Pereuliaskalv @

glse . :
active_command.duration = 0%

1 else { M1=off; M2=off; }}




0 F /) 0 standby-mode
4 %/ 1 test fior mode-switch
O /)2
a S
O /)4
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JE CALLE GiHVer: actlator, e LS dlalslinfej=pnleels
JECCALL, GIHIVErL SENSOI;, QR /6
JECCALLE, drver-OHZME; O
JE_CALL, drvermDEZME; O /'8

JE_REILEASE, dir’ change, O /LY

{E_RELEASE, motor_control, RS0
{E_REILEASE, obstacle_handling, 0 /)L
{E_FUTURE, time_trigger,Period_Task MC,aiiNayiiZ
{E_RETURN, O, 0, OYy/oL3




command eCodel ] = {
S TANDBY-MODE
MNONDNEENItialiSation
cI@OENERCALL, driver_m_standby. Init, 0) )
2 2a@il { B CALE AIVErESEnsor;, 0) )

ZaVoEEessWiItChEtEs N MPNRteraclVESMOEEN@aRS
P ENTETREIPSSMOEERSIWIGEHRNL 0] a5 )

351 display: spent timenn; standbBy - eEENRISECONES
{4 E_RELEASE, show! stancisySmode) 0, 2 ¢ 5300

4 loeping tera_2
{ E_FUTURE, time_trigger, PeriodSstanaisy; a 2}
{ E_RETURN, O, 0) 0}




RUNNING-MODE

driver_m_running_init, 0, 0 5

yAGEIEVEURIG O 1000FmSsHer hardwWare-initihsation
PENEUMURE S timertrigaer, 1000, a 4 i

< ECRENURNG -0, 0, OF

aL 4:@9 thisfisistart off rRANING-MBCE anErebliock NN eRtISIMBde

Oreheck fior mode-switch backStorsta NGy MeHE

{ E_IF, mode_switch 2 0, 2




0
driVEer. SEnsor; 0,
driver. OH2ME; 0
driver DEZME, 0)

/

TrHE TAS €S gtz ln) =-o)leje< il

PrECESSINEReIRGLIPUL GlRebstacie-andlinerandidirection=-chance
WHURE N ENNOLEEPBRES MM 2
4 ENREICEASE SO0 CONLIG]) /a2 CEMOLO:

ChEcks Iffthe robot Nt any OlstaCle
{4 E_RELEASE, ebstaclel handling s 0sa R ch o

randomly: choosingl a newdirection
{ E_RELEASE, dir_change, 0, =z . cloy

show: on display a blinking “-°, indicating that\WerareNn-tining mode
{ E_RELEASE, show_running_mode, 0, a_C s




0,

S in e-bleck 2,3,4,5 of running-mode
- driVer actiator; 0)
JE CALL AFIVER SENSOr; 0)
JE CALE drver OFHZVE; 0,

NHEASKS 6 block 2, 3,4,5
{4 E_REICEASE, MOLORCONLIG]; 0Pl CRIMGLE
{4 E_REICEASE, ePstaciemanalinGy 0 2 Ceny

TTHE FUTURE instructin off eblocks2ysi4
{4 E_FUTURE_REL, time_trigger, PerneeRtinning; 2
{4 E_RETURN, 0 0) 0}

FUTURE-instructino of block 5: jumping backStONirSHERBEK of running-mode
{ E_FUTURE, time_trigger, Period_runqingG; a4}
{ E_RETURN, 0, 0) 0}




ERGENRRNONNENE A NID L I NG (simplified implementation)

1., stairicl~oy~rriefe[k

SPERNCANCEL, show. standioy. mode,

HEStatINOEE
4 E_CALL, Gleanl UpLsstandbyim)
PERIBIM PPN

., FURRING-Mede:
for each task I rURNING| MEEENdONIENGlIGWING

{ E_CANCEL, <task>,
{ E_CALL, <calll clean-up-funeiteRs>10}
{ E_JUMP, O,




\/\/rapper[rr tor_control] =

Isigned Ink) &iliask mMoter: contholf

wWrelgoarlogstzelanlzlnelligef| =
(UIISIgREANRE) ealiaskEeStacIENENEING;

Wirapper[difChandgelr=
(Unsignediint) suliask” dieehionRechaReEs




IPASEIEENIE@igPeray, char ““argc)
INAEX torthe, WirappEer artiay.

VEIENEPL)(VeId) = (Veiar) Wiapper| arav: |;

WilllENGaskalock)VIElE(®);

J/ taSkaSEMPCOntaINS eltiertaskalaNIRURRINGIGS
L= pleje

ptr();

task_sem| argv || = FREE NJASKS

return TRUE;




Vveke( el PC );
If (2rror<0)) 2ri(Eifep)
WillleNSIsHuEeWARrEquUeEsted () /) testIFUSEr Presses On-olii ke,
R OI=E0NE=IVAXIRIGGERMN A= /ACHECk all g gers

iR trigger_check(C) ==mIRUEDHEN Y/ dElete tiggeirem tigder guelie
triggersif-trigger = FREERIRIGEER?

e_PC = triggers|i].e_address} /P SELPHeEaMICOURIEROIE address

error = invoke( e_PC)); /P EXECIE e I OCKIOIRE-Ccode
it (error<0) err(error);
1y // for & if
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JRCOINPUENIHEN N e E Maching to Wake Up next

WINEZWEIR=Y (Mmsleep. Wakeup - get_system_ up. time();
IM@EmeZwWait. > time_eps ) 1 /- tONDE MOKE aCCUrate
MSIEERSLIMEZWalt ~tIMETEPSH /- tIME LerSIEEp IS edlced
/S AURRENMSIEER-CPEratioN) thel@S Willfexecliterall Eleasea tasks
o fen
[ while

return 05




