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The real voyage of discovery consists not in seeking
new landscapes but in having new eyes.
--Marcel Proust
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A21A é*tié>< 1.1, X ULIRA21A A

AuaMe6 YIE-oUA,X?-GZ AYE E
“UIR X é* AV Oé><1.1

-0é>< 1Nz @i$ 34X mainc[E
(1) #include "qp_port.h"

(2) #include "bsp.h"

(3) #include "game.h"

/* Local-scope objects

(4) static QEvent const * |_missileQueueSto[2];
(5) static QEvent const * |_shipQueueSto[3];

(6) static QEvent const * |_tunnelQueueSto[GAME_MI
(7) static ObjectPosEvt |_smlIPoolSto[GAME_MINES _
(8) static ObjectimageEvt |_medPoolSto[GAME_MINES
(9) static QSubscrList |_subscrSto[MAX_PUB_SIG]

[* the QP port */

/* Board Support Package */
[* this application */

*/
[* event queue */
/* event queue */
NES_MAX + 5]; /* event queue */
MAX + 8]; /* small-size pool */
MAX + 8]; /* medium-size pool */
;  I* publish-subscribe */

void main(int argc, char *argv][]) {
/* explicitly invoke
(10) Missile_ctor();
(11) Ship_ctor();
(12) Tunnel_ctor();

the active objects’ ctors... */

(13) BSP_init(argc, argv); /* initial
(14) QF_init(); /*initialize the framework

ize the Board Support Package */
and the underlying RT kernel */

[* initialize the event pools... */

(15) QF_poolinit(l_smlPoolSto, sizeof(l_smlPool Sto), sizeof(l_smlPoolSto[0]));

(16) QF_poollnit(l_medPoolSto, sizeof(l_medPool Sto), sizeof(l_medPoolSto[0]));

(17) QF_pslinit(l_subscrSto, Q_DIM(l_subscrSto)) ; [* init publish-subscribe */

/ * start the active objects... */

(18) QActive_start(AO_Missile,/* global pointer to the Missile active object */
1, [* priority (lowest) */
|_missileQueueSto, Q_DIM(l_m issileQueueSto), /* evt queue */
(void %0, 0, /* no per-thread stack */

(QEvent %)0); /* no initialization event */

(19) QActive_start(AO_Ship, /* global poin ter to the Ship active object */

2, [* priority */
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|_shipQueueSto, Q_DIM(l_s hipQueueSto), /* evt queue */
(void %0, 0, /* no per-thread stack */
(QEvent *)0); /* no initialization event */

(20) QActive_start(AO_Tunnel, /* global pointe r to the Tunnel active object */
3, [* priority */
|_tunnelQueueSto, Q_DIM(I_t unnelQueueSto), /* evt queue */
(void %0, 0, /* no per-thread stack */
(QEvent *)0); /* no initialization event */

(21) QF_run(); [* run the QF application */

}
D) N2> @i$ a Op S*i QP _EPE|GA,Xr_ JEpPS*u QP,X C [E ™NO U Yy gp_port.h
[E E-p [EUAZ QP i Un @)U < 02143 “48A¥ <,X(M y A .3 fia JEp QP/i

a'b)AXA)R  48A¥ <EIE>© 04- W,X 826CAXR ,1h,X gp_portht [E (L_X EE
-1 46A¥ O G.E- 44LO?U aa X @)U <eéd4eA¥<A $d -0 LA%LO AedeA¥<iaaxA)
RTR gp_porth [E ._V.DOS( ¢ <qgp>\gpc\ports\80x86\dos\tcpp10I9 qp_port.h [
E,EV-LM3S811( ¢ <gp>\gpc\ports\cortex-m3\vanilla\ia#\9 [E A

(2) bsp.h [EUyZiS OUXy- E!bh*/Rc,A)R A

3) game.h [EUyZI_E Ja IRCXFYAEE+tKXAa A&Uu 1.68VAJAZE-p [E A

WIbhRcA)R A

QP EPE|GA OOF%EXLSU EV BUMLAA©®:>(SO X QEP_E@)U<'n, |
iB5AUlkS X QFrE & At QF X |iB5 O>™axSO AEpFROp EKée EOp) (AX

TuPR[ 7% AXi 4{ AW AEIE> ¥EO 'y _E9OI9EIAf , QF @)U <F¥4“/B]<,X _Ex6"f
K6, X458VA i Op |iB5 YFYVE EEIE> QEP _E @)U <> qOEIE>En> - - a4 ARTCA-a@)U E
AG- UGUROp _E!'1>@)UX _E ™NO> @)U" A

(4-6) h*/Bc™NO Y WSHi,X |iB5S X_EK6éno ,|[ONKE AE-G ,| U4éA¥ EEIE> UG!
4-X AcontstAU& EXU0ND4 1), X E° OF EYK6&% Y 04 EXU0N5a4
_EDe A_E Oo U qgp_porth [EG AaX QEvent4d§XXr_ Alfp |iB5 6NYaa

XOaXX_EK6& ,4A1 BATh*U/RCX™ %9EnE-paa A&UUl 6°'1 7O0AAZ
_EK6é A

(7-8)  h*U/Rc™NOT SS*i,X_E"4X¢E6 AtnX EX|OUGHao,20NKE REp B4
AloolntaXxy,+ A ZFS! aX_E#C Y, EQF SAuulU 3paada+X

_E'4 ABE1X 'X_E AANZ> BT h*i/R ¢ % S*i J 2/iAax" 1,x4 AA

QF $ 0 2 _E#EO O1T)X,Ey¥EO E4- |iB5 EEE  Xi*r_ E{*650
WC 50U O X" ¥ -AvKU Ai”¥> -AlKU G E |iB5 EIE> SAVKU_E A _E*6 {50 ¥
> E4- S ANEOp¥>AE" E SYEO® E4 YAAWCE-p_EX |IB5 AOpa X ¥
-AVKU,X?2U"  §™NO, JAVKUSUXpuC A W ™NO6N @)U ii)4-n_E20 XIGjAVKUSU Al
1 60°1 T7O0AAZ E# ¥ A
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(9) N2> @i$ A4S0 QF moX¥> -AVKU E#EO E 18 WLO?U IAVKUSU é><o0,| ONKEA
AVKUSU &><A, #1'£p_EAVKU,X |iB5 AAVKUSUDBgXGaibi gameh [EG S*i
MAX PUB SIG Dn ¥> EXDGE E' QFGI5B-GSF_MAX_ACTIVE n ,X2i43
AEX|B5 ,XO0DGEA

(10-12) E-o N D ;> i2i43 |iB5 XAl9ivye AWAB$EM-O X150 X?'8F Eu CAA?0 4
LO?U &.B,XAx*A (C++UE~9 main()N D ILd 6,XAX*UE- oM- O X 15U ) A

(13) N D BSP_init()ii bsp.c[E n EisAaye A

(14) RNDQF_init)AY & QF4E i X RTOS/Y EVpYSiWAXAt A4LO?U UAX*iT) QF
au!;> QF_init().

(15-16) ND QF_poolnit)fi Y& _E"4 ARNDX-D U& E"4,[ONKEXU0N E,[ONKEXGE"
"4X+08 A4A10T 3 BAXE-pND-AYErCi 3 p_E"4 AAXQF_poolnit)X & c
™MNOY +X(4EerX6c A_V E4_E"4 +™NOU E"4+ I>AYe A

(17) N D QF poolnit)i Y& QF X¥> -AvKU E# ¥  ARNDX-D U&AVKU5U é><D4"X
JNE-p D4"X4EDA

}c  Q_DIM(a)EIE> sizeof(a)/sizeof(a[0Pulk T O4E D4™ a[], X (14 , E- p46A¥E D AE-pc
1Tez -0 W AE & &*iem\i #define D EGTALO?UT4aXD4"n0dED A&Nun Op
D4” EE-p OLO?UAc04EDXE[ E@46-0D4" XA4EDA & E'8LO?U G -O S*IE- p4E z E*i
¢ Q_DIM() A

(18-20) N D QActive_start)As QF SOVY1u)UOp |iB5 0 h*/Rc,XOF%U AE-pNDS*iV
R—D OU& |iB5 48X XUNE |iB5 Xi4{ EUA&AWX_EKG6&XUI EKG6éXAE z
AKSzAE YpaUiul 707?GzXJ2-D E°~ WA, UAJAZXKANI'G  AQFG X |
iB5i4{ ¢ 1OYEer JUA QF MAX_ACTIVE EEWP-Xi 4{D+></ |IB5 YEWP-
XUE; 0 A D QF MAX_ACTIVE i QF/ia [E  gof porth n E'l( W Aa6NCYE>
63A

ApoMEP |iBS X-O'DBu XO>™MiwWr%uAX C[E A _V E |iB5 ShipX<
Fa--O DB FN G[E ship.cG E  éF¥,X+M6 ND Ship_ctor() U\ AO_Ship.

(21) ¢E-G OY E4no0z SWiwU4Xh /R c LOX<F¥%, |ONKE pC A O a4 ™NO?U .,X
A*iND QF run()*{ x4- 3 A
iAX*i QF_run()a E 39<k " <,X { A SEIE>Ax*i 4,X -O5a4 J2+"© 9E=> h*ii/R

cAlu DOS( XN2> @i$ 4G E4A1Y ESCYK 9483/Rc EE-G QF run(EO2 DOS5a4a
main().0 9 &2i43G  E!I"Vi stellaris$e/ (G EQF_run()O,EEo> &5U,E + $d GKA 16 A

", OZOQXGAKEA/TAD Bd--OS*i Z UNIX N¢ ,X> 4837°8x A> 3 S*li LF 48 3, OxA +00 AA
E-p?"8x,R 91 <F¥ C/C+HeA¥ < x<48A¥< ,UA 50,X DOSE - X1K .Ij ,
DOS/WINDWOS4§ ?°8x (> S*ii CR LF48§ 3 fOxD, OxA +001 ), A-1TU UNIX 20,XG AM Y

Ui>NX@)U<c PEO &KANI.
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1.4 N2> @1 $ 4XAAU

Z E#A9,X?-GZN2> @ih*i/lRc EA&LO?UE 9 A'Au M6 AE-G &LO?U?-GZ h*i/Rc V )>e U?
@p |iB5 E1ZWAV)x6_E¢5ar),N> @i$ 4,X s6N A
08 X EAKANIU?-a |iB5 JalT) AEl al)U?- A4XAX Eau@dp |IB5 KE
A6NR7X50U0 AUC™ % WA KE'uYT)E«XC$d AE5ae4L0?U o0£&W A KEEIAf,XNe
z'LO?Ux6,X _EX0a A
uNz> @1$ ar_G E&LO?UOQj .BAX Y1Yih> XIB5 A’V ELYOpSO AA&
h*i O1T ),X.BAX IB5,XM6 &IB5T  ,3 &EYKANI?"8xG >eNe4 S*i,X 4Aj A¢ 1.28VGE&+77Z
Ship, Missile, Mines' TunnelA'5a E & 2i43 XIEOp(S O FNLO?U Op [IB5 AJLY)AX
fubB[ EOp_EK6& OXi 4 AEJeé E'LO?U 06N é0NKE bLO?UE=aUWA OpY
XEYAQ E-p«"©,X0p _ E&~ Mines=aU Tunnel |IB5 E¢5a84” MinesO |I
B5TunnelG M6(AOY X(SO 4"EAE- 4S*iZil 50G £-X !7x4E AAuda A
_EPE | h*0/Rc @ T,X R O!19 4-1£ O p>+.BAX,X |IB5 UGIB+1'C$d AS!E +C $d,XEi
*U,XA'Aul*+9 QIEOpPC$dO>™iOpUnX |IB5 GMEJIAE-p |IB5 h*tlRc XJaFwuU
1u)UC E-pC $d AE- E/RCEIE> _E9E-«Un,X |IB5 5aa EyE.C$d A
1 EO0O _$ EA&tnA} |iIB5 Tunnel9luU /< AJax |iB5 (SO 4E EI'V
Ship, Missile® MinesE 4Eyu#)P4-0O E5a 4-iB5 Tunnel ¥EQ E EAE" i / <Un,X$ U&e
(x,y) £4- Ship,Missile 85U Mine ,X!1 0 A
U?-zi  |iB5 XB+1 UGLXC$da E&AE 0197« iB5 KE4aX_Ex6 C A3
AEE- pL 1%0 O QX ASXE>R,XUD 10O 1.4G £-X UMLNNcQE-NNNcO) ZuNz> @1 $ aA
UX*i_EVp4 & AG O 22X _Ex6 C AUNNcOAa'k?-GzF%UKaazO oYCw,X « A

", 020 01.4XUMLNNcOY2 paEz A" G+&féXe ></E-p CG 4a,XIB5 ET¥ r4* X
.« ></ |iIB5 AEl & UMLG EiB54S*iRaed4* A¢e TRXV,E& a4"><a EKE
Xe& A _E*i" Gle ></ EC¢Y¥EOBSOY E y iB5483  AE40r_4° X AEY,X48 ><
[ { X&u&s A

O 4Nz @i$ aXNNcO
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| Flayer || ap | | Ship | | Missile | | Tunnel | |r.1ine[n] |
T 1 T I |
| I I (2 | (3) 4 | |
: :ZTIME_TIC = ;LJj 4 TIME Tick 115}
I I | SHIP IMGix.y,bmip MINE M
| -~ SHIP 1M
1 1 ] =
| | | | ©) @
I{B} I N:)) |
F'L#.‘HER TRIGGER—2S :

L"F (1)
MISSILE_FIRE({x

I

I

I

I

I

I

|
|
’ﬂj[m}
|
|
|
|
|
|
|
|
|

(12}

|
|
|
|
|
|
E=TIME_TIC L TIME_TICK
LI—sHP MG
: T""""EE"-E—"""' MISSILE IMG
DESTROYED_~—¢———HIT_MINE{type
15 =
{ ]'I
1

MINE(type) (13}

|
|
|
|
|
' (18 :
|
|
|
|

PLAYER_ SHIF" - MOVED Y

E=TIME TicKRES————» L, TIME_TICK
| L —sHiP_me—= j‘ﬂm%
| {18} EI‘ ] HIT_WWal L. {17} I

", 2?2.GzO_ EAUO GHCw,X » QUAEXD+A,E A a & S*UE- 0 UA, iLc 8?-G2F¥ U

6% A Z UM n,X[+% éxi(Mn O,X U n 26 E&aS*i<éq AI'V EO 1.4(12p</ h*i i
014G X 26 A12AA

(1)

(2)

3)
(4)

TIME_TICK $ & OGj?UX_E AE-p_E+ QF S¢2i4 E8Vi **0a , EO)[ £/t
30 6¢5aA#+ XPE| / <bX|+ A TIME_TICK _Eih*/8c <F¥%IBSFNY*i E
W>e S¥>4- Y X |[IB5 A(QFG ,X¥> -AvVKU_ E#EOU160 £- )

U TIME_TICK _Ea EIB5 Ship!O9/i| W,XI5B EJ¥EQ E SHIP_IMG(x, y, bmp)
4-iB5 TunnelA_E SHIP. IMGY-D x vy, Shipu/<bX$U E-YLO?UUE-p$U
+ LX1OcE bmpA

iB5 MissileE-"u YN2> E 18E-pE WI1T)XN+9 E  TIME_TICK.

iB5 Tunnel ;> ih _E  TIME_TICK O4Gj,X10 AOj ETunnel B'!X04¢t Gj,+

<FY% | < AE-p |0/ ;> 30 6¢5am0/ |+,X p A & ETunnel#UON 04¢t EJ
OY RO/ E 5a? O4ct ATunnel &! O19/1 |L{F' m « E'a”"me+a 0O4¢t

A Tunnel 3 EQ _E TIME_TICK 4- YW,X Mine(SO 4°E A
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(5)  '£p Mine &!/i|OI9W,X15BJ¥> E MINE_IMG(x, y, bmp§- Tunnel @' !,X 04c ,
X15B (x,y)+ TUEOX LE1O AO_ LEESTIOCE MINEL BMP,"  LEESTIOCE
MINE2_BMP A

(6) iB5 Tunnel i ¢ Ship  _E SHIP_IMG(x, y, bmp E W Ui G4¢ ,G + IN28 X 10 J " IN2
810 L{fFme OY.,r ATunnela¥xs_ E SHIP_IMG(x, y, bmpd- <F¥# |, X Mine.

(7) I£p Mine.Bn Ship a"WY.,r A

(8) i AM4XYRYJI, AYJ E>#|] AE{6 _E PLAYER TRIGGERAE-p E> QF §
¥> J#EO4-iB5 Ship ' iB5 TunnelEE- 2 p IBSFNAVKU Z _E PLAYER_TRIGGER.

(9) iB5 Ship {*6 _E MISSILE_FIRE(x, y}- iB5 MissileE-p_EX-D  Ship',X{0 (x,y),

W3 Missile XT¥&{U A

(10)  Tunnely >¥> X PLAYER TRIGGER _E°~ B ™% E-pEg9 WLO?U| $ 4850483 #
+6a A

(11)  Missilei E MISSILE_FIRE(x, y)Xijh OYNz> EW B Ship¥>4-WX_E—D (x, y)A5B
7% AXAY 5B A

(12) C¢E-EOV E' Missile iN2> E E_E TIME_TICK E AMissile ¥EO _E MISSILE_IMG(x, y,

bmp}- Table.

(13)  Tableii'!'G4¢,G+ 1 Missile, X! O EJ#EO _E MISSILE_IMG(X, y, bmp}- Y,X MineE
A} W A# AO7% A “Missile Y G.,r AE- .Bn' Mine,X20 _YGAUE-p CG EOpMn,X
iB5 Mine[n]"# O&1 EJY¥> E HIT_MINE(score}- Missile. Mine ~ [1<E- p(M n20 _

RPLEO<kXUDO E-p_EX-D A

(14)  Missile @)U _E HIT_MINE(score) WOY AINXU¥@ EJeé WA} Mine ;>'U&E A" &tn
A} ShipB6B+4E x U DEMissile 3{*6 _E DESTROYED_MINE(scorg)- Ship,y il  Mine9<k
XUD A

(15) U _E DESTROYED_MINE(scoref E Ship B Missile, Xy E,UD A

(16)  iB5 Ship @)U_E PLAYER_SHIP_MOVE(x,y), B_EX-DE,W7%AXI5B A

(17)  'iB5 Tunnel @)U _E SHIP_IMG(x,y, bmp_idEEW"™# § Ship L{F me KEY.,r  AE-
/i ™ %o B EWY¥EO EHIT WALL 4- ShipA

(18)  Shipi _E HIT_WALL jh EWE@6 'U&E (SO A

10O 1.4 XNNcO) ZN2> A'Au$ 4G \&X p C E&AiE- p?-AE6N4- 4O p/Rc V

)10,X 'DB5 AEG{?UX E4hAtOY nudo08,XV)SHi |iB5 °_E9AAuOp_EPE
12143 X fi5x  *"© A

1.5 N2> "@gl $4a X | IB5

4ailO0 14NNcOXUd6N#U.XAEAEODp |IB5 ;>,X> gM4 bWy X_ E WYF¥%X
(SOA_V E |iB5 Missile @)U_E TIME_TICK ,X+& E'WiN2> E (O1.4(12) W'uYN2> E AO
14(3)E “<aax A

A-1XOGX@)UE-2084a> X EE(SO E (8O S><), < Xqm4 b_E iB5
XSOAUL 20 EATEtK' X Y4 UML (SO VEA 8VG EA&IN2> @1$ &G 'If p iIB54§
UXS O .plT?UX?-AE A
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1.5.1 Missile |IB5
4¢0 15X Missile(SO OY E- W O1T),X AO( aM6,X?-AEF¥U)/ ZYCw,X 2U&s A

"/, 020 015X UML (SO O ++-643S O E@/IO,X 08 é6 E(S O*isV&s></ EE@/Fi 04“E2y i8V

&KEA U UML G E(S O8V&s+*iiU?!e ></ AS O & u2k'+u(SO NIFiXa+ G AAEY
XEU&a+RM6 EOPp(SOALYYFY E@/1 E*XaO5" G4 a4+ UOD AYFYE@/T Uy 9
-]0 AUx+-O00E entryaX|0 AEOT|0 Au++ OuEexit 3,X|0 A~ JaYFy E@/IA"
ViO 153G > TIME_TICK 2¥XFwo |0 AA(S OE@/fu ¢$d(S OE«+ U &A X(S OE«+ X
1e ></ AO™U" EOpE@/™N@?°¥ EQ9UY: A?”¥ArY AEY X _E-D EOpA: &
5E"Op|0é>< A

O 5 Missile(SO O
(1)

- armed ) #— QActive_subscrbe{me, TIME_TICK),—e
%
MISSILE FIRE{x, v}/ ™
. , ME=>K = E=2X 2)
me-=y = =y,
A flying «
TIME_TICK [me-=x + GAME_MISSILE_SPEED X - {4}
< GAME_SCREEM_WIDTH] / TIME_TICK [glsg]l—————
me->x += GAME MISSILE SPEED X:
QActive_postFIFO(Tunngl, (3) HIT_MINE{score) [ (59—
MISSILE_IMGIme->x, me->y, QActive_postFIFOShip,
MISSILE_BMP)); DESTROYED_MINE(e->scorg));
HIT_WALL-
b
¢ exploding
entry | (6)
me->exp_clr = 0; (7}
TIME_TICK [{me->x >= GAME_SPEED X)
&& (me-=exp_cir < 16)]/ {8)
me-=x = GAME_SFEED_X;
+HME-axp_clr
QActive_pastFIFOTunnel, (9}
EXPLOSION_IMG{ma-=x + 3, ma->y - 4, L TIME_TICK [else]—
EXPLOSIONO_BMP + {me-=exp_ctr == 2))); )
s

(1) Cr—T¥& X(SOE@/BA AY E@/AE-/| E@B<ASO > 10V axLt Op# (3O  ARY
E@IA1Y,ihX|0 E B UML OvoEu/aél Au _  EMissile(SO OYb ARM
(SOBNhX|0AKU E TIMETICKAVKUOp EA&AG-£6 'E-p E>¥>4- SE E

SAW¥>4- Missile |iB5 A

) 0% Z _E MISSILE_FIRE(x, y)X1+ AEaOp(S O E@/E3 AE E¢ amedSO flying (5
OA™i 2°¥  Missile(-5x O 1.4 XNN ¢ O) E EiB5 Ship {*6 _E MISSILE_FIRE(x, y)A (i
MISSILE_FIRE _EG EShipEiE> — D (x,y) @ 04- Missile i ¥, X{0 A
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"y QUML "uY(M &2 n | 0,X U  ArL h*i E|0 *U?UIE-p(SO E>48/R3,XAA?20:m A&
U*i CAA?04ém : VY. XSO A5aeé E i*i C><E'EE&EIE>140 me->"9hé*ii (S
O IB5YGXDBa, FENU10 e>"9></ E-GE A_V E|0 “me->x=e->x;"></*l _
E-GE£x4- |IB5 Missile XYF%2DB&, xC A

(3) uSOaRrR«X _Ea TIME_TICK UASO b YFE@/IAYFYE@/I"uY(SO - X1T)X_E
ih AYFYE@/IE17 X E@/I0 EA1:YOp\?5E ExisAEE# A\?5E Op
UEe> EAulkXx @GEAVpP\?5E 6 EE@/l ¥6 AUi EE@/Ia1¥6 EU/aM6,X]|0
347> AU8AX_$G E\?5E”": Missile XE6 ZE j RW,X x {U UGE-0 / <X
A?88xEY AVpu E|O0 > AE-0|O0UAI9E rt Missile 15B J¥EQ MISSILE_IMG _
EES*i'! Missile,X!5B" MISSILE BMP!OcEO —-D E4- |iB5 TunnelAEy¥EO
_E4-Op |iB5 EIE> QF ND QActive postFIFO() X EE-pNDUuU 70AAZA

(4) 1aX_E TIME_TICK, GY [else]\?5E E><a0p?8xX(SOE@IEWX\?5E “J2
0,1aS0J¥X TIME_TICK _E X>9 AE-p_$G ETIME TICKE@/l armedSO %Y i
iB5 MissileN2T / <&M6 ! ¥*6 A

(5) _E HIT_MINE(scorep°¥7°Op armed(S O, XE@/IAE-p E@/IE2X|0¥EDQ E
DESTROYED_MIND,—D e->scoreEy ;le LE4-IB5 ShipA
(6) _E HIT_WALL ?°2¥Z0Op  exploding(S O.XE@/IE,AX U/ <b ['U&E!O A

(7) UlRentry>< 4 UE 9 exploding(SOE9-|0 ™NO 5E ;> A-p |0 #UL8IB5 Missile X
'U&EAuU D fme->exp_ctri, A

(8) TIME_TICK YFYE@/IX\?5E 'U&E &1/i1 #)&M6 E5a &' U&EAulk <" b 16,1 h,X |
0 {*¢'U&E X!5B EJ¥EO E EXPLOSION_IMG4- |iB5 TunnelPAE"Y4&"U&EAUD<r
0E EU&E!'O,lhX = A

9) GY \?5EX TIME_TICK 27i E@/IS(S02 armedSOAE-p E@/I'U&LE |+ “aa¥d A

1.5.2 Ship |IiB5
|iB5  Ship,X(3O VO 1.6 /| AE-pSO ¢9Z 530 XVE ASO +XO0ibWseA
Aub*i 9 fL8 AN T¥*0,XGja A
|iB5 Ship,XOp ?2UB+1 4Ex Ship,X'!!5SBDB Als EV-LM3S811 S EE- p I5B*ii+
< E@EB.BAO 1.2AA %?(E@EB,X!5B ~E 1{*¢ _E  PLAYER_SHIP_MOVE(x, y)A iB5 Ship
™NO O,EC3CPEB,X 1584 G- Ship(30 X Y(S OFN ™NO @)U PLAYER_SHIP_MOVE(x,y)A
164 XYL$SO FSM «'©G BALO?U uShip XIEPGSO B_E  PLAYER_SHIP_MOVE(x.y)
9Gja E,W,X 5B AE-/iGiasS(Sd -k\ra E5aé EGj?UX EG O -OG LO?U a B4E x,X
«3,lhXri AE-/iGj4~ DRY(Don't Repeat Yourself,a?UGj & 47% R) s)U,l %c?° EE- p s)U i&I#
X A4E x, X -O \M2 Gj?U,X A
6(SO +?-1ZE-pKANI  A5x<% (i01.6G Uy YJI3SOX active(SOAP- X active(S
O>e/A CYH(S O EB5n 3O a6NEyYIE-pGSOG E¥6N WG M6 +Xo0pSOG AUML
(SO +YGXAA'©OAEAT) _E >e' 17 Ui# | X$(S O @)U AV pE-p$(S O a6NB)UE-p _
EESO ARAOUEWP-O CY4{(SOXPR[DUE-p_E A" EUMLG XSO +a$b™0O E
5ae EE-p@)U_EXIT)?i At Ee&Xhtubi) 1,X + A
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O 1.6),X Ship(SO 9AE EA'(SO i parkedSOE _E PLAYER_SHIP_MOVE(X,
y) E' AParkedS O 4 @)U _E PLAYER_SHIP_MOVE(X, y). i1 643X YL$(S O G E-A6N E- 483Z
— E PLAYER_SHIP_MOVE(X, y)>*T-T-,X6x A'5a EO 1.6G XSO Y°eO activeCY(S OA
B(SO +XAA'© EEWP- XCY(SO1@)U_E PLAYER_SHIP_MOVE(x, yE-!7 4ALO?UX A<
a "©3h*ubCY(SO activeX Y$HSO EV flying & explodingE” E-0$(SOFNa@)U_E
PLAYER_SHIP_MOVE(x, y).,Ii ECY(S Qactive iaOp +5aa*iGjaX@)UE-p_E A

O 6Ship(SO O

i QActive_subscribeime, TIME_TICK); —
Qactive subscribe(me, PLAYER_TRIGGERY), (1)
- active ™

FLAYER_SHIP_MOVE(x y}{ (3}
me-=x = a-=x: -

Me-=y = @-=y| (2)
{ parked W
L 1 take oFF @\
;- flying y
entry [
me-=score = [ (5)

CActive_pastFIFOTunnel, SCORE(me-=score));

TIME_TICK, / (6}
ChActive_postFIFOTunnel,
SHIP_IMG{me-=x, me-=y, SHIF_BMP};

+HTW->S00r8,
if ([{me->zcore % 10) ==0)
QActive_postFIFO[Tunmel, SCORE(me-=s00re)); —HIT WALL-
D)
PLAYER TRIGGER/ )
CiActive_postFIFO{Missile, MISSLE_FIRE([me-=x, me->y));
—HIT_MIMNE{typea)
DESTROYED_MINE{score) / (8) (10)
ME-*5C0ME += @=>S000E;
., A
s exploding {11} ™y
entry [
me-=exp_cir=10; 1—/
TIME_TICK [me-=exp_cir < 16] / LTIME_TICK [elza] /
+Hme-=exp_ctr; QActve_postFIFCY{Table,
QActive_postFIFO[Tunnel, GAME_COVER({me-=score));
EXPLOSIOMN(me-=x, me-=y + SHIF_HEIGHT - 1,
N EXPLOSIONO_BMP + (me->exp_ctr >> 2J)); | (12)
\ J

(1) UnY E@IEES O ShipE 9 CY(S O active JAVKU _ETIME_TICK ° PLAYER_TRIGGER.
(2) U +(SOXEDO XCYSOFNArYOplYXAY E@/E*i 9 Un,EyE 9E-pCY(S O 4X
#1$(SO AE-G Eactive(SOXAYE@NUn$S O parkedd AY# |$(SO A

(3)  CY(S Gactive @)U _E PLAYER_SHIP_MOVE(x,y0 Op YF% E@/IEE-G W B_E-D

e>x " e->y IhXE,YF4DB&, me->x  me->y.

(4) _E TAKE_OFF?°¥ flying XE@/IA)}SOY$ aE A2+ 1.28Vi$ & X£- AEIB5 Tunnel
(*6E-p_E A

(5) flying, X9 -|0UA#UL8DB A, me->scoree J¥EQ E SCORE, *ii me->score0 — D E4-
|IB5 Tunnel.
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(6)  TIME_TICK YFYE@/ii¥EO E SHIP_IMGES*i'! Ship,X!58" SHIP_ BMP!OcEO-
DE4- |iB5 TunnelAcé E° (E-p_E(4»dA # EUD3ihX>ert AOGAaE'U
D?UPE! ' AA>e 10 HLE AE EZE- p#\ C 3> ¥EO4- |IB5 TunnelAE- ¥E® E SCORE
XAX E£&EIAfX LOXG ‘E |iB5 Tunnel%LO?U U$ AE A*i OpE¥ XUD A

©) YFYE@/IPLAYER_TRIGGERT¥EO-D '!  Ship!5BX _E MISSILE_FIRE4- |iB5 A-
D(me->x, me->y)Xt Ship4- Missile o o i Y,X 5B A

(8) YFYE@/IDESTORYED_MINE(scoref ,+ Ship4Ex,XUD AUE-O E U D"u Y>e ¥EO4-
TableE” ROp TIME_TICK UTEOT ¥H XUD E/E4£Ct64-)}SE¥Y XUDZ A

(9) _E HIT_WALL 0¥  exploding, XE@/iA

(10) _E HIT_MINE(type)3?2°¥  exploding, XE@/IA

(11)  Ship(SO ,X exploding(S O Missile X exploding(SO Ui AA?2.0 15A7-9AAA

(12) E@/ITIME_TICK[else]i Ship *&'U&E a¥*6 A UE-p E@/5 EB5 Ship ¥EO E
GAME_OVER(me->scord)y- |IB5 Tunnel4d§3%$ a4 EJ/ OakU4-)}S A

1.5.3 Tunnel |IB5
VO17/ E |iB5 TunneltYOa X(SO A M6 XSO 0Oaa EO17 ™/ zP- XSO
JN+9 ZAGE 1488VE V4+ 01D9- /1-|0 EYFYE@/IEA:?5E Eéiu E@/1 ,X|0 AE-204y3a
2500 UML U"'©X A~ UML AE4EY%4CUYyUIOG , X488V,X 6 A
Tunnel(SO 'O 1.6, XShip(SO EtOiXS*iz 8&aS0 Al O 1.7 4, X?-AEAE&Z(SO
+ X, X' 1J3S O O0GE-"u?-Gz E>»X,X 20 A

O 7Tunnel(SO O
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(2)

3)

(4)

(5)

(6)

(7)

(8)
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il active
MINE_DISABLED(mine_id) / 4y
me->=mines[e-=mine_id] = NULL,; )
- demo | *
entry  QTimeEvi_postin{&me->screenTimaEvt, me,
BSP_TICKS_PER_SEC*20), (5) |_SCREEN TIMEOUT \\‘I
exit | QTimeEvi_disarm{&me->screenTimeEvt), (B) | 7y \’|
I 2
“‘ / PLAYER_TRIGGER @
- playlng J
o
.
GAME_OVER
4 game_over ™ A
= 1 ‘-/
L CREEMN_TIMEOUT—

=,

sCreen_saver ™ <

screen saver n_ pixels T < =
]

.\
SCREEN_TIMEOUT

-
\
' screen_saver_1_pixel '“\1 >,
{8}
N J J—PLAYER_TRIGGEFE—/
9 J
{3) @q—F'Ln"\YER_UUIT—/

OpiAY E@/BN E 6&S0OXT) X3$(SO Esaa™ ™ §04{ AE-G EONJ XAY E@
aR 2 E'$SO demo.
CY(S Gactive @)U _E PLAYER QUITE@/I O4ce(S Oi?e 26 A3 &G AAE" SPLAYE_QUIT
E@/EO*i bCY(S Gactive, X Y.Eyée KEy +X$SO A° OpSOd E@NH UWSOX
YEOT|0 EP- PLAYER QUITE@/i+A«i' (5O P R[OSI7.BX#U)U  E5a4EB i
PLAYER QUIT _E E #%p$SO # |0 A

O4e(SO WML A, EG (-04E B Xx'© 0/(S0 iB5X? X /A&-G EPLAYER QUIT
_BE><az$ a X483 A

_ B MINE_DISABLED(mine_id)i(S O activeP-~ > @)U E & G- E- p YFY: E@/EO* +UCY(S
Oactive, X Y$SO  AAAE,RRO8V,XIB5Mine AJAZA A

(SO demo,X9-|00  20/'Y |#) time _E AAuE < Ame->screenTimerEVA EKE _E
Yh*i/RcUG! E Y QF SiuU AQFaoNDe>™UOpPEKE_™EV OB80CYEX
QTimeEvt-postin(E <6 0 EKE _E,X QTimeEvt_postEvery()>™ U Op EKE _EY X A» QF

S E V 20/'YoGf& A QF AUAE" XEJSE a¥EOEKE E ( G
me->screenTimeEv) |IB5 Al 60 °1 70 AUAZ EKE _ E,X438¥

¢ demo(SOXEOT| 0%\ me->screenTimeEvt E_E A'Op(SOA+ "EKE_Eaax

08X E EI'V PLAYER TRIGGERE@/IEEOTE EE-p#U)U ™NO,XA

screen saverSCREEN_TIMEOUWH®@/# me->screenTimerEVEKE _E X 065a>?°¥ ApE

SCREEN_TIMEROUTi fi Y & E>C \E-p EKE _E J 46N a>+ A A
+ PLAYER_TRIGGER?° ¥,X E@/IO7E,XEO*1 aCY(S O 2 p$(3 O A
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1.5.4 Mine 4" E

Mine 3>164a 84&S 0 E & |IB5 Alj E LE |IB5 Tunnel, X4 E EE*W,X _
EK6& 1 4{ A |iIB5 Tunnel® Mine X al9EIAf EIE>ND QHsm_dispatchg W A# EO _E AMine
> TunnelE-YJa Y |iB5 XOI9EIAf EIE> ND QActive postFIFO¥EOQ E4-WAX EK6é A

", |IB5 OOx6 _E E&G- _ EXYEOSU ™YE® E4-y 50X EKGé5aa*il Y _E @)UEs
IR4§3 Aal9 E@)Uih- Op N DA AV QHsm_dispatch(h, W iAx*i5U,X ;> 4/RG @)U
_EA

O 8 Tunnel |iB51u)U 220 LE

Tunnel
Mine1 mines1[] GQHsm *mines(] Mine2 mines2[]
M [0] = = [0]
W) o[1] N
2] [2] > NULL 2]
[3] [3]» [3]
4] [4] -~ NULL 4]
VO18 / ETunnel4dExDB&, mines[[E- OpU& 64aS0O (QHsm* X U\ D4~ AD

4 XIEOPUNGNUAOP Minel iB5&5U0p Mine2 iB5 EVp) "uYS*i  EW ON 0J\AAE"Y, &E
Tunnel ™ p-1F' §Mine OPEMIXGEO (080 QP n X QHsm4§ X) ATunnel O7E,X# EO _ E4-
Minesads U Mine,X20 X 4a AE-YEIEp Mine($O *iW7%AX-49)UE-0_ E A _V E
Mine20 2"t Missile.,ra> Ship,X.,raa EMine20 1 u@)UE-220.,rE O X A

", 004a0& \YCWA¥EO A X_E4-4aX Mine IB5GE6A&AX><), E"V |(lib 4&aa Mine,X20 _

ihaa EU OOPGE-,700 AaUil 30GAJAZE-& A

I£ b Mine IB5FN 73" X AMine 4E x W7% A,X 15B JBB+Ei-! Tunnel iB5 W7% A ) E'U&E &)
ENT/+M6  AE-pupCIiiB5 Tunnel M2 Y*i,X EW6N U8C3Cp p*i,X LE A

019 /Z Mine2(SO X 8SO0O AMinel "W\|I EL8ZW S*ia X! 0 9# A0
Missile = Ship,X., r

1.6 N> "@g1 $a X E

N> @1 GKX_EAuced 1.4 0/19 .JaX_Eu@SO XAAUL'%.Bn Al)™%R E4
hAr, 5 ErL Uy 2 pFv%UA _EG >JA HEXFULUS<E' £¥6_EX20 A" ¥6zZ AA _
VETIME_TICK pE><E’OpE X 9 ES5aPLAYER_SHIP_MOVEPE><E)}SC/IN28  AOp _
E36NEIE> E-DX639UyAE¥S6 EXGEEpC  A_V EPLAYER SHIP_MOVEWE UE--GE
x,y)EUY- A~ Ship/i| )@.XGE&ucC A
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U QPG E_E>e></ S*ii SwooX QEvent4§ X,Xr_ AK'9AE EQEvent4§ XUy &, sig,
></ EXHE A_E-DEBE4»SE/RMt AVR[ CAA?0G X)4»S £- A

C AA?0G X)4» S

4»S Tb /E Y48 X#*0,X48 X  E¢5a4* 44 -0 X0/i6No  A4AM2 1T) XU CG ), )d»
SE¥%?U+M6 b 148§ X0 #*648 X,X1 Opa,GA A_V EO 1.10AaA / ZEIE>~  QEventr _
0 ScoreEvtXl1 Opa, 9 E¢5a¢i 48X QEvent#*6148 X ScoreEViA Z SE-p «"© E tOU
TE&4 ~148X4&4,Q4a super.

O><1 (a)CG X48 X#*6 E(b) Y,]f  (c)UML 200

ne—p
typedef struct QEventTag { I Instance of the QEvent
OSignal sio; base struct sig : QSignal
. super
} QEvent; (b} ©
typedef struct ScoreBviTag { Members
QEvent super; added in
() uint16_t seore, the derived ScoreEvt
} ScoreEvt: struct score ; uint16_t
VO 1.10(b)/ EE-/{4§XX + ~DB4, super U#*648 XXIEOpr_XOY@  EE-> C

US+AeX AK'9AE EWG14/N1124X 6.7.2.1.1338VAEO ..U & O pag XiB5X U\ EUEO'XE@
64 EUAWXOnRXa, AuOpagXiBs A6NYpQaxX? FulU E & u0OVYQ@ [ISO/IEC
9899:TC2].E-/jY,]fS4A1~ 0 p U &# *6,X ScoreEvA§ X,XUN'0OpU& QEventl 48 X
XONO @)U . E-oFN U'©,All4X E5a¢ CUS xA.X .18 E4 11<,X06ExOpU

& ScoreEvtX UJ\4-T)LO?2UOpPpU& QEventXUMAXND AA 0 9At Eil CG 4hA! 4,XE@ 6E-

b UM Al OOPG EE-iE@ 6>L/A APE@6 E5ae¢W ]<X AA48pE ! QEvent4§ XA'Au
XN D7% |, XEO*U b ScoreEv4§ X *J2¢  QEvent# *6,X48 X AO 1.10(c)X UML 20 Q AE & Z ScoreEvt
48 X* QEvent4§ X,X4» S G2| A

p
A

QP S XS*i)4»S EA&A™*I9#*00Y-GEX_E E3*UM*6(SO ° |iB5 A" EQPXC++
( S*iTY,X  C++20#*065a4 48XX#*6 A4U0 0 aM6 <: B ETX4»Sr_ A
© _E U0TDh*4” EKE E X Eive>< 1.2 / XOp)AX [E AawATu9"

y A20C3 (i 6>< 8,X?-G2FY U A/ Z O 0 YCw,X?U&s A

-Oé>< 2 U[E game.G n XpuE E_E48X" |iB5y-

(1) enum GamesSignals { [* signals used in the game */

(2) TIME_TICK_SIG = Q_USER_SIG, * published from tick ISR */
PLAYER_TRIGGER_SIG, /* published by Player (ISR) to trigger the Missile */
PLAYER_QUIT_SIG, /* published by Player (ISR) to quit the game */
GAME_OVER_SIG, /* published by Sh ip when it finishes exploding */
/* insert other published signals here ... */
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(3) MAX_PUB_SIG,

PLAYER_SHIP_MOVE_SIG, /* posted by Player
BLINK_TIMEOUT_SIG,
SCREEN_TIMEOUT_SIG, /*signal for
TAKE_OFF_SIG, /*from Tunnel to Ship to
HIT_WALL_SIG, /* from Tunnel to
HIT_MINE_SIG, /* from Mine to Ship or
SHIP_IMG_SIG, /* from Ship to the Tunn
MISSILE_IMG_SIG, /* from Missile the Tunn
MINE_IMG_SIG, [* sent by Mine t
MISSILE_FIRE_SIG, [*sentb
DESTROYED_MINE_SIG, /* from Missile to Shi
EXPLOSION_SIG, /*from any exploding o
MINE_PLANT_SIG, /*from T
MINE_DISABLED_SIG, /*from Mine to Tu
MINE_RECYCLE_SIG, /*sent by Tunne
SCORE_SIG, /* from Ship to Tunnel to adj
[* insert other signals here ... */

(4) MAX_SIG /* the |

k

/* signal for

(5) typedef struct ObjectPosEvtTag {
(6) QEvent super;

(7) uint8_t x; I*
(8) uint8_ty; I*
} ObjectPosEvt;

typedef struct ObjectimageEvtTag {
QEvent super;

uint8_t x; [*
int8_ty; I*
uint8_t bmp; /* the bitm

} ObjectimageEvt;

typedef struct MineEvtTag {
QEvent super;
uint8_tid;

} MineEwvt;

typedef struct ScoreEvtTag {
QEvent super;

2002-2008 Miro Samek, ++- Y y A

/* the last published signal */

(ISR) to the Ship to move it */
Tunnel's blink timeout event */
Tunnel's screen timeout event */

grant permission to take off */
Ship when Ship hits the wall */

Missile when it hits the mine */
el to draw and check for hits */
el to draw and check for hits */
o the Tunnel to draw the mine */
y Ship to the Missile to fire */
p when Missile destroyed Mine */
bject to render the explosion */
unnel to the Mine to plant it */
nnel when it becomes disabled */
| to Mine to recycle the mine */
ust game level based on score */

ast signal (keep always last) */

/* extend the QEvent class */
the x-position of the object */
new y-position of the object */

[* extend the QEvent class */
the x-position of the object */
the y-position of the object */
ap ID representing the object */

[* extend the QEvent class */
/* the ID of the Mine */

[* extend the QEvent class */
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uintl6 _t score; [* the current score */
} ScoreEwvt;
/* opaque pointers to active objects in the ap plication */

(9) extern QActive * const AO_Tunnel;
(10) extern QActive * const AO_Ship;
(11) extern QActive * const AO_Missile;

[* active objects' "constructors" */
(12) void Tunnel_ctor(void);
(13) void Ship_ctor(void);
(14) void Missile_ctor(void);

(1)

(2)

3)

(4)
()
(6)
(7-8)

U QPG E_EXpE 1T)Xn D An YXUE 0Opn G(MY*“DbFS! " AKEG;
"AauE KEX D A
h*i/Rc WE& ¢LEOY E5a Y D Q_USER_SIGX #/I AE- ~ QP ++-20" X
"PUE4-YFY%LS*i EJoo D Q_USER_SIGO #/i EXi HE ¢WOYn A°cGAE"Y,
AEY;A_ E&u YXpEatbadd  _SIGEE- 4At\e¢c X" puE J2GEUO A
uSOOG 4+]za40 _SIG1£a E A

D MAX_PUB_SIGL$nZLO?2U¥> XuE A¥> -AVKU _EEx=EO #58 OoRAMEW,X {4
Se¥> UEDGEA!" A&EE>no>¥> uEXEW &XD 4- QP(MAX_PUB_SIG)E5a a
IRcG > S*uX<FLuEXOO A
0al0pn MAX SIG U//RcG > S*u,X<F%uEXO A

_B4§ X ObjectPosEvin ZOp_EX '20pEu_EX-DG G- iB5i / #X 58 A
4§ X ObjectPosEvi¢ | 48 X ~ QEvent# *6 E?-GZAE -5x{& CAA?0G X)4» S A
48 X ObjectPosEvirtZ—-D x * y,WA iB50 / #b,X{U A

", 0U0<:G &S*UtRUSXHD20 _  (WG14/N843 C990 § E7.18.1.18\)[ISO/IEC 9899:TC2]:

exact size unsigned signed
8-bits uint8_t int8_t
16-bits uintl6 t intl6 t
32-bits uint32_t int32_t
Vp4X AM2USA4éA¥ <'uY ao <stdint.h> [E E 436N typedefU 3 X CAA?2ODB20 _V
signed/unsigned char, short, int longE ¢5ak E-orL ‘zH D20 _ A
(9-11) E-o< U\ -><iih*i/B cG X |IB5 EJ>*09Ey¥EDO E4- |iIB5 A" E-0U0l\
Al(48A¥E>fiYé E&apo WA+ a constEE- WAGN>s i ROMG AE-o |IB5
U\ 4EaaX E~ 2A&N,2Hp |IB5 E %6N
161 _EX*64a E¥x 1(
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QF S & 2/i20_X _Ex6 A

1. 'EWILT),X EETE> N D QActive_postFIFO() QAcive_postLIFO()E yE> E ¥ x

_EX{*65U [EYy"E-p_E¥x 0 E-p_E#\C5U,X |[IB5 X _EK6é A

2. Et &I# X¥> -AVKU_ EO6Ese EEIE>ND QF_publish() QActive_subscribe()O A_E
X{*65U~ E¥>4- S E & a6Exe YAVKUZE-o_EX  |iB5S A

EOp

U QFG E2i43XT)FsU FNeN6{*6 E E5aa™ L$b |IB5 A_V E «au/Rc (ISR)
8A'UPE|IRc36N{*6 E A°OM6 E¥%Y |IB5 6N#\C EE %Y |IB5 ItY_EK6ée A

",OQF 3u0Z s*6 ,X4/R]<_Eié (QEQueuk6 &) AE W36NAC _E AE-0 s*6 ,XKo
8 46NL 2 E5aéW A>«(M a*i 9# EO _E4- ISR &5UA’UPE |/Rc AAP4SY «AE -5x1 70 A

QF X _E1u)UXOGj?UX(MU E S3%06EeUA&_ EXUJ E5a4 E D AQF¢aa
_EALE4 1+9AEGSu¥Y> Ec¢sa LO?U~a X_E¥EO TpAVKUSUE 3 VI8 ArL X
_Er_ U46A¥EM-OUG!LXIn_E Eés5U (Eo> E¢Op S1u)UX_E"4G UG.X|O_E A
-Oé>< 1.3wo0Zzi Stellaris( ([E <gp>\gpc\examples\cortex-m3\vanilla\iar\game-e@$811\bsp.c).
X N> @l $aG E¥Y>M-O_E°

_E¢ ISRG ¥EO|O EXr_ AuRO8V1.734UR SO
7-0G ¢ |B5 G¥EO EXJa_ $ A

-0 é>< 3 Stellarig ,X$ &--0¢ ISR {*6
(1) void ISR_SysTick(void) {

(2) static QEvent const tickEvt = { TIME_TICK _

E¥YEQO ¥ E

SIG, 0}
(3) QF_publish(&tickEvt); /* publish the tick event to all subscribers */
(4) QF_tick(); [* process all armed time events */
}
o */
(5) void ISR_ADC(void) {
static uint32_t adcLPS = 0; [* Low-Pass-Filtered ADC reading */
static uint32_t wheel = 0;

/* the last wheel position */
unsigned long tmp;

ADCIntClear(ADC_BASE, 3); /* clear the ADC interrupt */

(6) ADCSequenceDataGet(ADC_BASE, 3, &tmp); / * read the data from the ADC */

/* 1st order low-pass filter: time constan

t ~= 2”n samples
*TF = (1/27n)/(z-((2"n - 1)/2™n)),
*e.g., n=3, y(k+1) = y(k) - y(k)/8 + x(k )8 =>y +=(x-y)/8
*

(7) adcLPS += (((int)tmp - (int)adcLPS + 4) >> 3); [/* Low-Pass-Filter */
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/* compute the next position of the wheel */
(8) tmp =(((1 << 10) - adcLPS)*(BSP_SCREEN_HE IGHT - 2)) >> 10;

if (tmp != wheel) { /*d id the wheel position change? */
(9) ObjectPosEvt *ope = Q_NEW(ObjectPosEvt , PLAYER_SHIP_MOVE_SIG);
(10) ope->x = (uint8_t)GAME_SHIP_X; /* x-position is fixed */
(11) ope->y = (uint8_t)tmp;
(12) QActive_postFIFO(AO_ship, (QEvent *)op e); /* post to the Ship AO */

wheel = tmp; /* save t he last position of the wheel */

}

(1) U Stellaris(G E ND ISR_SysTick() Cortex-M32i43 8V jAu E < {*6,X 2i43EJs 8V ISR oo
au A

2) TIME TICK _E¢4a - E''18WA>060M-OUG! AE-p_E>Aa  constiG- WA
1> i ROM AE-p_EXfAY8..é><UyuE TIME_TICK SIGEL tOp OE-p 0 Ae
QF SE-p_E M-O,XJeé  &*U>2 up_ E"4AG A

(3) ISRAx*i SN D QF_publish(),E-pND~U& tickEvt _E,XUJ\6Eee4- YAVKU5U A

(4) ISRAx*(i N DQF _tick(), GE-pNDG SIu)UYSUXEKE_E A

(5) N DISR_ADC()so ADCE@ 6 4auAW O a# EOShip,X I5B A

(6) E-p ISR ¢ ADCAITDB A

(7-8) Op"ENS,"T<>*ubAITX  sY ADC DB E ¢53Aulki+ !<E@,~,X 5B A

(9) QF ¢ Q_NEW(ObjectPostEvt, PLAYER_SHIP_MOVE_SI@E) X ¢+ QF Siu)UX_E"4Y U
G! O p ObjectPostEvt EXr_ AE-pc32pE PLAYER_SHIP_MOVE_SIG UG!IX _ E6(
UCK9Ac Q NEW(E 20 p U&E-piUG!_E,X U A

", O _E PLAYER_SHIP_MOVE(x,y) OpuYA--DX_EX_$ A 08 ,X EE-20 _E a6N>eM- O
XUGIAV><(2)G XTIME_TICKAE ~ W6NuUR®& ISREa> EOQI9X - A2i43G ,X0Oo
|IB5 A6N4»4AEIE> U\ é*ti _E E'18_E&a6N-& AQF.X|O _EUGI?-1Z YE-0J¥
OKANIE  1£EO6FNY O p, X _E>UG! AQF' aU.Bn Y?UAKAE-p _EX |IB5 48
3S*iE-p_Ea E2E-p|OX_E A

(10-11) _E-D xyy>C A
(12) |O E><¢ Ship |IB5 ,Ey¥x A

1.7 | (SO 4e-0
"S"0eX  AA?; E44LO?U0_AAUTH|é1Ker 5ASO O(UML (SO0 E@64Y XP-z
A4E x,X C 85UC++-O A8V AEAV)y*l QFrE $S°0 QF EPE|GAOF%UXQEP 8@
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JW<ECO 1.6 91 Ship(SO E> 148-0 AO°4-1F V)4e-OE-pS O

O 48-0 A

2002-2008 Miro Samek, ++- Y y A

B4 2R V)T V(S

Ship(SO X$d--OA U DOS( é5U Stellaris,XN2> @1$ 4 X[E  shipcR A&IE-p[E

X?:GzU 319A

172 1 619 On Ship ., X48 X

1 0194L0?2Un Ship,XDB4§X A _EX_$0

E4S*i4»S¢ SXDB4§8X QActive#*01

Ship,X DB4§ X A A -5x"¥,GZz CAA?0,X)4»S AA T0YE- X4»SG2i, Ship4§XE2y QF S A

QActive T 4§ X,X ?2UTu |, (SO X'1# |(SOXucC
14 A_rbp EQActive Do ¢ O pI'"EWIT),X

(SO X'# |SO AUE- ouCXb

a, EV-0é>< 14/ E9uoE-oL tXuC

-0 é>< 4 (i ship.cG #*0 Ship4§ X
(2) #include "gp_port.h"

(2) #include "bsp.h"

(3) #include "game.h"

/* local objects
(4) typedef struct ShipTag {
(5) QActive super
(6) uint8_tx; /* x-coordinate of the
(7) uint8_ty; /* y-coordinate of the
(8) uint8_texp ctr; /* explosion counte
(9) uintl6_t score;

(10) } Ship; * the typede

(11) static QState Ship_active (Ship *me, QEvent
(12) static QState Ship_parked (Ship *me, QEvent
(13) static QState Ship_flying (Ship *me, QEvent
(14) static QState Ship_exploding(Ship *me, QEvent

(15) static QState Ship_initial (Ship *me, QEvent

(16) static Ship |_ship; /* the sole insta

/* global objects
(17) QActive * const AO_ship = (QActive *)&l_ship;

E-YShip |IB5 ,X_EKo6é

QEP48 X QHsm# *0,X , E-p QHsm></ Op &
E"MEOPESO FN™NO|, JaX =)}SO pupcCc A_
V EShip IB5B6B+4E xShip,X 15B ~ u$ 4G 3/AXUD

A4EIE> U1 48X 4, superat9JaDB

/* the QP port */
/* Board Support Package */
[* this application */

*/

/* derive from the QActive struct */

Ship position on the display */
Ship position on the display */
r, used to animate explosions */
/* running score of the game */
f-ed name for the Ship struct */

/* state handler functions... */

const *e);
const *e);
const *e);
const *e);

const *e);

nce of the Ship active object */

*/
[* opaque pointer to Ship AO */
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(1) 1£OpS*i QPGAXh*i C[E™NOUYgp_porth [E A

(20 bsph [EUYy S 4 OUXy- A

(3)  game.h [EUY_E J2ih*u/B c,X4” EKE E+,X s6N,X A a A2e#0) 1.2AA
(4)  E-pa&Xn Z Ship |iB5 A

", 08p6 S |IB5 E™M7¢ V(SO iB5 A"V MinesA>u XO>™ A 1 E&ai [EG
930 Xa8Xn  E5a n),[EIV  shipcG n WA AE- EA6K.B+ Shipd§ XX YF
DBa s a>e h*u/R C,X JaFy, U_lF. A

(5) Ship |IB5 48X ¢ S X QActived§ X#*0 EVU CAA?0G X)04»S - A

(6-7) DBa, x 'y ->< Shipu/#XI5B A

(8) &, exp_ctr>*i9A,) 'U&E |+ XE z AAE,RUO 1.6G Ship(SO O,X exploding{S OAA

9) scored,|, $ aG3/AXUD A

(10) & S*i typedef9n  struct ShipTagk EW-A, X a+ ShipA

(11-14) E-4 pND>/A (SO@)UND E- WA O 1.6ShipSO XSO0OOih A_VND
Ship_active(}>< activ(S O AQEP _ E @)U <Ax*(E-o(SO @)U ND ¢5ar), UML XSO ;
>AA A YXSOZUNDYO XMU AOpSODZUNDS*HI(SO UM _EUNO
—~DGEEJ"j0X(SOE 24- E@)U< E V. E G >@UzZeéuY>@)U AE 2 QState
20 U [E <gp>\gpc\-include\~gep.he n uint8_tA

", O& S0 O pLT ), X Q A #A, Ot 48 X “*1 9 | OE- 048 X,X N D KE,X6(2i AOj EAS* typedef
A,X48 X4 {0448 UCK9 AV Ship activeh.1 * EA& ~UA&E-pagX,Xx 0\0 iGN
DX1 Op-D EJéE-p-D >Qa meA V E Ship_active(Ship *me, .. A

(15) L8ZGSO@UNDe EupSO ™NOAARYEPSO EQEPSHUW;> ONJ XiiVe E@f
(220 1.6(L)AYPGSOBURND O 8 XSOBUND 6 Xme© A

(16) UE-G &M-OUG!|,4- Ship |iB5 AAE"4AIB5| ship>n  static, '8 W %6N i [ E
ship.c YFYs>e, 2 A

(17) E-G &n JAYeé< 0J\ AO_Ship U & Ship [iB5 (?+#U) 1.2A10A).E-p0J\ &
axX E WA ShipiB5'008 X QActivel 48XiY E5aa K'X ShipdsXAOp &
E&2aX" 00XOolUubW AEA <Ld;fE Shipd§ X,Xn JSWaBN>/RcXJaFvU,a A
" EJaX/Rc4 E6NEIE> QActive postFIFO(QActive *me, QEvent const D, Ey¥ x E
4-W ¢5a,2 Ship iB5

Ea

172 119 OnYésSoO

(SO XiAvYesU 1R 219E1“rt&l# O EEQX{ AYEGEKE4 O
3.(SO0 XE6ND x
4. ONJ nYeéE@/i A

(SO XE6ND EV Ship_ctor(),(Maae;> tAYp(SOG n XONJ AY E@/IE’
uFwE A6N5 & O 0Gj?U,XIB5 EJe.@ E3AE'UY>EO'XAYé Al; ESO XeE6ND ™™
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AYp>™O A a Efi -O™NOAaBX?°¥ ONJ fiYé E@I/EE-iKND QActive_start()

N D YFY, ¥*6(?+#U ) 1.1(18-20)).#0) 1.5) Z Ship |IB5 Xr_é A XE6 RND A'five Ah
YpiSO AA

-0 é>< 5ship.cG Ship |iB5Xr_é fiYeé

(1) void Ship_ctor(void) { /* instantiation */
(2) Ship *me = &I_ship;

(3) QActive_ctor(&me->super, (QStateHandler)&S hip_initial);

(4) me->x = GAME_SHIP_X;

(5) me->y = GAME_SHIP_Y;

}

o e */
(6) QState Ship_initial(Ship *me, QEvent const *e) { [*initialization */
(7) QActive_subscribe((QActive *)me, TIME_TICK _SIG);

(8) QActive_subscribe((QActive *)me, PLAYER_TR IGGER_SIG);
9) return Q_TRAN(&Ship_active) ; [* top-most initial transition */
}
(1) < ND Ship_ctor()s _ii game.hEJi main()O Y @>eAx*ii A
(2) “me UJ\U&M-O UG!X Ship IB5 A?+#U) 1.4(16)A.
3 I£ O p# *0,X48 XBOB+ A Y & ¢ 1 48 X4» SE> 9,XF¥ U A XE6ND QActive_ctor()*S O
AYPSO &Ship_initial(?+#U ) 1.4(15)).
(4-5)  Ship,X!15B>fiYé A
(6) N D Ship_initial)n  Ship(SO XONJ iYé E@/IA?+0 1.6(1)A.
(7-8) Ship | IB5SAVKWE TIME_TICK_SIG ° PLAYER_TRIGGER_SIGEV O 1.3A1A XSO0
I A
(9) ETE>Ax*IQP ¢ Q_TRAN(Un A Y(S O "active” A

"/, O ¢ Q_TRAN() ™NO O,E ireturnAA 14 A

1.7.3 1Y9 On (SOQUND

10209 EAEGAOPSO0 OpESOBURND),  Ec5ai ShipSO rL4e-0 A Zin
202b%pa-nXGSODUND E4"t - OGIEPSOXE+ AO16AAALOUT), Y CE+
OV XE@AET) WS OG n X9- 1|0 EE-Y iSOG & X YYFY E@/IA°e EVpYO

biiY E@QIEy 9 EE-pSOE4a LOWn,W A

10 1.6G XS Oflying® _ AE-pSOYOp9-|0° 2 b i WE+ OY,X E@/iICHIT_WALL

* HIT_MINE(type), * 3 p YFYE@/ITIME_TICK, PLAYER_TRIGGER, DESTOYED_MIND(score)$
Orflying” + UCY(S O "active’G A

#0)16) ZiO 1.6, XShipS0O X 2pSOD)URND k-0SOD)URNDUYIihb active”

(S 0" "flying” (5 O A20Lc J a,X?-G2zF¥s UAE AZ 0 0Gj?U,X1), T» A
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-0 &>< 6 ship.oG "active"” "flying",X(S O @)U N D
(1) QState Ship_active(Ship *me, QEvent const *e) {
(2) switch (e->sig) {

(3) case Q_INIT_SIG: { /* nested initial transition */
(4) [* any actions associated with the initial transition */
(5) return Q_TRAN(&Ship_parked);
}
(6) case PLAYER_SHIP_MOVE_SIG: {
@) me->x = ((ObjectPosEvt const *)e)- >X;
(8) me->y = ((ObjectPosEvt const *)e)- >y,
9) return Q_HANDLED();
}
}
(10) return Q_SUPER(&QHsm_top); [* return the superstate */
}
O *
QsState Ship_flying(Ship *me, QEvent const *e) {

switch (e->sig) {
(11) case Q_ENTRY_SIG: {
(12) ScoreEvt *sev;

me->score = 0; /* reset the score */
(13) sev = Q_NEW(ScoreEvt, SCORE_SIG);
(14) sev->score = me->score;
(15) QActive_postFIFO(AO_Tunnel, (QEven t *)sev);
(16) return Q_HANDLED();
}
case TIME_TICK_SIG: {
[* tell the Tunnel to draw the Shi p and test for hits */
ObjectimageEvt *oie = Q_NEW(Object ImageEvt, SHIP_IMG_SIG);

oie->X = me->x;
oie->y = me->y;
oie->bmp = SHIP_BMP;

QActive_postFIFO(AO_Tunnel, (QEven t *)oie);
++me->score; /* increment the sco re for surviving another tick */
if ((me->score % 10) == 0) { [* is the score "round"? */
ScoreEvt *sev = Q_NEW(ScoreEvt , SCORE_SIG);
sev->score = me->score;
QActive_postFIFO(AO_Tunnel, (Q Event *)sev);

A
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}
return Q_HANDLED();

}

case PLAYER_TRIGGER_SIG: { /* trigger the Missile */
ObjectPosEvt *ope = Q_NEW(ObjectPo skvt, MISSILE_FIRE_SIG);

ope->X = me->X;
ope->y = me->y + SHIP_HEIGHT - 1,

QActive_postFIFO(AO_Missile, (QEve nt *)ope);
return Q_HANDLED();
}
case DESTROYED_MINE_SIG: {
me->score += ((ScoreEvt const *)e) ->score;
[* the score will be sent to the T unnel by the next TIME_TICK */
return Q_HANDLED();
}

(17) case HIT_WALL_SIG:
(18) case HIT_MINE_SIG: {

(29) [* any actions associated with the transition */
(20) return Q_TRAN(&Ship_exploding);
}
}
(21) return Q_SUPER(&Ship_active); /* return the superstate */
}

1) EpGSOBUND™NOY,iaX(MU A3 AE EW™NOGR p-D OGSO ON me 04&
QEvent X UM Au_EUNAA *IXGK + constaG-E-pUNU&X eventasN u(S O @)U
NDYFY>e - AGEE-p_E %AiX AAGSO@)URND ™NOE QStateE WA _E @)U,X ™
% 024- QEP _E@)U< A

) L X EI£EOPESODB)URND+ switchAArXa EU9@)U _E e->sig X pEFvU A

(3) E-5-02b +XAYE@/IO 1.6(2). QEPaoOpz+XpuE Q_INIT_SIGE $uLO?U up
(SO@)WND;>AY EQ@/IETO6E®4-E-pND A

(4) 46Nt9E-pAY E@IYGXI)|0 A( _G"uY A)

(5) 4s*ic Q_TRANOUNAUS$SO A-pc ™NO ireturnAAta S O @)U N DEIE> W Ae QEP
_EQ)U< E@/IEIEVOZ A

"VuOR YE@/N™NO1apd-n(SOXEyXé +X$SO0 AX ARY E@/1a6N t a4{(S O & p4{(S
O AUEGiT 64 UUMLG AEX +L6 (SO A

(6) E-5 -0 @)U01.6(3)X1i Y E@/IPLAYER_SHIP_MOVE_SIG(X, y).

(7-8) 4EESO@VUNDX me-D9,2 Ship(SO XDB&, AEE>-e-D,2 E-D A4LO
22U~ _EUJ\ ¢EM™i QEventl 48 XE > 20 _E@ 6M n,XLO?U
PLAYER_SHIP_MOVE_SIGX E48Xb E _GE-p48X  ObjectPosEvA
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", O EPE > _E48X A_E-GE AXG2iu_E¥OE>I0YCK9 A YE-p_EXy 50U ™MNO-IF
E- p6(21 ¢5a~" W20 E@ 6 !7.B,X E48X A

9) 4 S*(i "return Q_HANDLED()"48 3 caseAA ! EE-Ei- QEP _EQ@)U<E-p_E E4£>)UZ A
"uWYE@/i¥o AA
(10) ¢tOpSOBUNDOAX renturnAA ETE> QEP ¢ Q_SUPER(U n W, XCY(S OAE-p ¢(SO @
JUND O &XFw5 returnAAl  —apsd-nSOX + 6,X O,X4E x&e A0 O 1.6,X active
(SO'uY &XCY(SO EaG- WLdEX +b top(SOAptop(SO UML XVE E><aiud
b 84S0 G X0 aXFwp(SOAQPEro,X 'top’(SO (SOZ)UND QHsm_top(), 18
Ship_active((S O @)U N DE" 2 UJ\ &Qhsm_top.

", OUC " C++G EOpNDUJ QHsm_ top()Alméa QHsm_topé&QHsm top. 1u QHsm_top><E’ E
t1T"O EAEp 6 S*i><E’a &QHsm_topE >< aE-G &BrLO?2UOp N D UJ &QHsm_top.

(11) > -0 @UE (SO flying,X9:-]0 AO1.6(5)AQEPrc0ZOp++- XuE Q_ENTRY_SIGE
'ap(SOBUNDC;>9-|0E E+ So6EO4-W A

(12) flying , X9 -|0¥EQ SCORE_E Tunnel |IB5 AO16(5)A> -On zOpUa&_
E48 X ScoreEvtX EUJ\ A

(13) QFc Q_NEW(ScoreEvt, SCORE_SI®)O p+ QF1u)U,X _E"4G |OUG!Z ScoreEvtXOpr
_AE-pc” SCORE_SIG>UG!IX E6(UCK9 Ac Q NEW(E 2 Op Ua&>UGLX EX

O A
(14)  ScoreEviX score—D B(SO 4, me->scored’ n A
(15) _E SCORE(me->scor&fE> QP N D QActive_postFIFO@s,Ey ¥EO4- |iB5  TunnelAE-p N

DX-D y 50 |iB5 AE-G AO _TunnelAU&E-p EXU0N AE-G EU0UJ sevAh
(16) 4 S*i return Q_HANDLED(#S 3 caseAA ! EE-TEl-1 QEP 9-|0E4E>2)UZ A
(17-18) E-2 5-0 @)U ¢ flying exploding,X(S OE@/IA O 1.6(9,10)A.
(19) 4A1t9°E-pE@/i YGXIi)|0 AA EG'UYYyX|0 AA
(200  4S*ic Q_TRAN(UnE@/iXAX A
21) OpSOBUNDXO&a0p returnUn ZE-p(SOXCY(SO AO 1.6,X(SOflying + iSO
activeG E18(SO @)UND Ship_flying(E"2UJ\ &Ship_active.

NS OD)URNDEAILOUYEUE-G+ QEP_E@)U<5aa 4X-01u)U AQEPU Ba
aXs AciopGSOBURND © 6 E@U E>9.°1.|0 E2YAVE@N E&é1 od-n(S
OB)UNDXCYSOA18 E446N A opSO@UND™ ™i9@)UiFwoi caseAAlaXpE A4
™NO#L8T) Ui switchAALX O E(MY FwoY CO*i,X -0 A

1.8 > 04

V4i /IBcé>< 1.1(21)R ,X Emain()N D O aETE>Ax*(i QF_run()*{ x4-Z_ EPE| S A 8VG &
1T?U,X?-GQF V)UG! CUP EKE4-2i43G 4aXlu E'!Z40EY%;> 64 E'Y,X EYNM
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1.8.1 1T),XM2v4 & Vanilla Axz <
N2> @ir /RcS*izO1T),X QF GI5BEE-/iG!I5BG QF ,EyEa> b AU@)U<b E5aa*ul)i
X j02i43 850 Y 2AA&7E-/i QFGI5B/A. plain vanilla é vanillaA
QF UyOpiT)XM2 v44a vanillaY EWSUOp'L$~)f A'CY4~)f20 AEIEL6;> 0O
b |IB5 AuUfp_ElEm> - -"& (RTC)e&a>@)Ua EVanillaY OYEY%ROPp3SUDURD
_EX |iB5 AvanilaAxz< U04X AE-&G- Y,X |iB5 UOU«Op)AX CPUJIE
Op RTCI9Pxa~{ E@/I4-y,XIB5 AY M2v4aX EA&G-£O0p |[IB5 ™NOuI)J2
|iIB5 6NOY@)Uy X _EE @)U° Op_E A
cau/Rc ISR6NUT)Eiv4aOp |IBS X:> E +b  vanllaY X1T)édoBu E
I£Ep ISR2Z.BXE'2 v49 & AVp ISR¥EOéy¥> Op_ E4-1) |IB5 EIE-p_EX@)U %
YUu'lLX RTCIOPx &4a!ioyY AOp OP-14{ |iIB5 ,X_E6N>EE3XO0EKE>/A Tu
4ih A'S*iM2v4a wvanilaY EETu4{jhl b2i43 Y |iB5 X OKS,XRTC!9Px AAE"Y,
& vanilla,X Tu4{j hE~ I" 643X CY4{~)f AG man+lISRASX?2UQ\1 A&uRM6,X 1.98VI
I8Y ET,X?-GZ EFwG &1EW _EPE|aN2> @ir_ " 643X Quickstarth*t/R ¢ A
1T),X vanilaY XTud4{jh EOUM2 iXh*i/R cE (SO D.@)U_EM2 ¢ aLO?U
_E5a-1Y AAOpPESO 1T)XEe>- -"&aa =+OM-I6E Rp_E FE AAE-AE"Y,443A
IETE> "EWKS,XRTC!19Px U?- AEW-AXRTC ¢5aS Tud{ihV4 LOX ¢ AA_VStiiul 50 £-
X ReminderSO6a AA

182 QK v44yY

8.0 ™ %0 B E AEWKS,XRTC 19Px U?- 4C 6-A,X(1%0 3AE \AL’ E ¢5aM2v4 & vanilla Y X T ud{ |
hipKSZ ArvOp GPSy 2i43 AE-py GOpn&  CUP b :> (GE X#B&Enlk EAUlkGPS
X15B AAE EGPSy T™NOC3Ch GPS?6,XuE EE-(1#  GAaDble/'4KELh Y, XKA)f { 2CA A
\a  &A 4ec”I5BAUlk U?-4C16-AX  RTCIOPx ¢5a AGE AMA4,X pEC3CPA
(56 ;> X  RTCAA 44G-OpSO i RTCIOPXEON?UXs CUPAOpPvV4E Y
A1 OpEWKS,X RTCIOPX KEE> OpbR[U6 EA}OpPEWP-I 4{X [iB5 O VYEs> A%2U
E-0 |iB5 "uYE.C$d EWAA1J¥XEo> EJé (AOY,X aW A@7%,X RTC!9Px A
QP EPE|GAUyZOp,aX E'<Avaa Elbi4{XrEY 4 E EG QK E W>e
a.B,XA'Au 4S*i RTC «a@)U_ EAGISBQP S*ivd QK Y \e¢ E Stii) <Avaa
Y E E4™NO U'v%a0 |BS KEE«XI)C$d 3ANZ Gir >(MAaBiarS!i |85
KEE«i)C$d EI8E-ph*iRc-OA14AE |5aE0> ( QK v4aY b Eeél)Jaxv4a
aY eérE ;0243 ALLc-OUyZS*i QK ,XN2> @1$ ar_  E i <gp>\gpc\examples\80xafk\-
tcppl01\\gameA) A4Ari 1) U3X Windows pZ+6ab XDOS{ A Eo> WA

2 80x86( ,XN2> @1$ 4Ex> b  DOS bPM6E DOS Jawol)X1iu O A
3QKeozZOpfyseNt“bfyX,2E «XC $d AQK fy'S*iii 4{ -y8... S#AFS
11 4{{(E@ A438VAE -5x1100" A
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1.8.3 043X02i4 /rEj02i43

QP 3Al 643X 02i42 (OS)EV Windows & Linux & "T)rE j02i43 (RTOS)OCK 10 E ¢5a
S*), YXA'UPE| EEAfUUE J2aX KEE A

QPUYOpGAB5 (PAL)E-S/ia QP ""1)j02i43-k \e¢c  A>e "45A’Au,X PAL

AEEIE> &*i 1) NXUX «1u)U E#\CKO6E'Y,eeU 11E-os6N E¢5a°i OS/RTOS X20 §,X

Ls3a Aul 80 &1AJAZ V) /la QPA

1.9 0648 "OXI'EW

N2> @i$ & ,XEo>>«(M4a  { Luminary Micro Stellaris EV-LM3S81$¢&/( b o$d - -O,X Quickstart
h*uiRc + O O7EA[Luminary 06]AE-8V & CI'EW+ Quickstarth*i/R ¢ -><,X 643, X «"© ° IN2>
i$a ><X 1bGSO Xx?te0 A

O1.11(a)/ Z QuickstartX#/3 O E O 1.11(b))/ ZEe> tU0& vanilaY bXN2> @1$
AX#IRO AuOP~ 8 EE-m#/RO 20 X E2A 250FN Uy O pE4OH p B)UER X LS ~)f A
E- 250 ~)f X YFY48 X M2 aaX AV i#/8OG 2k4* UAEX EQuickstartR ¢ M+ (1D EKE
*ib20&XUb-1 YM n_EX p_E~)f PpYEV#)E, E Al; EN2 @GilRc 07D _
Exiu ~)fY AQP SU# i)AuX_E EO' XQ)UE-p_ EXSO EJ\GXE'2 ~)f E
524 GFWG1Y_E A

O 9Quickstarth*i/R ¢ (a) ‘N2> @1 (b),X{ # ,2k4“></ i --OG O4£ ;> XCAX
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Quickstart/R ¢ "N2> @ir _,II' YEIX~)f a{ #/8 E’° 643X?-fr'© T< A
XKANI E53(30 « EMia,X  AQuickstarth*i/R c,X48 X 643,XNN ¢ &/R cM2 || EW GE
¢ +O{ AWAEXO0# E-1Yop E E-OT puYs0Q.@U i) wiulYX_E
18Xy,X_E AE-oFN + bA'AuX a&l# 0D7E  Art,X_E ALX E° LOPUE X -OXH
p4g§ X>-A'Au %y \MnX_E  E528LO?Us;&me X -~¢5a+4f, X _E Aa E'-1Y#)E
,_E Al N2 @i$ 4G,X  TIME_TICK _E AEERcaiil)J2XEKE{*¢ih AT ua{

ihL'i>Bn EO8XW ' EX20 YG AEE.@46-0.BnXl YEc EOU), Y. X_E 3AEA4]
EOU, X _E A

Ji ENz> @i$ aYELT)X{ #/B E4f2eX EPE|_ E <EPu A? O 1.11(b)A AL
|IBEXPR[ ></ OpSd XSO Esaa o@X -0 AE- E B'!PR[i-00@
E> E-)f -ku™2uz Alj EGSO ~pR['.Op \aX DBd&, A2l 30(SO-GEA
X'© E\Y )X Au@UlEp _Ea HSO 6RNE2>AAusN@)U<FY EX@E _E ~)f A
(SO 7% XAEYIEOP _EJi| ROPESO EVp ™?U,XAA GE-/jA'AUG rt, X _E\s¢ E
(SO Gi)EiALin iy E AOp_EPE|X 1b (§0 Xh<Bc E 64XBci” E
Et&l# EEY 0 A

"y QEMU_E~)f 36N\egc,XVv# "uYY _EX™ %o EE-/f ™ % B EQP SAx*(i QF_onldle()N D
A2+ O 1.11(b)AAE- p 2Ax N D>A’Au + h*U/R cn WXs6NE ¢t OpUCXS CPUE"
9"s58-560418V,06NGE X « Alj E043X«"©4ieol))OX & 1“E@/ "
s56-56064 E18 \aecr),Op <"s58XAAu A

1.10 848

Vp4 11 "uy?E> _EPE |48/ EN2> @i$ A X YFY48 X1 46fn-><Op\OXE@-~ A _rb E&
ATWAL -4 XCOEGi&aa6N.Bp4 ,6,XNZ7 Op _EPE|Rc  643XNNca -0, <
X{ [E@ AE-/i{ XiE@ E3>4a Q9..2si (&?UA<*UAA E&AU Ax*i|)E S\T X
6 A¥ E2A ¢ L'77ZEp E: a Eé ,p A

N2> @i$ 44 Opa  Xh*i/R cE W6fna ,aCtF.X Ada™ ™_1 O sKUAIW E 4
(6K~ <)U?- W AtyR9,X08VG EAT ©vo (SO AAuU46-OT»E #A9X-e0JAul 2Fv(EA
AJAZ QF rE SX(MU En),ia A

0 & 2UXAX 84V4j EPEI8x ), (SO B}4BpE-0 OGXVEA (MyL'?
*iC e C+hEyr), ArL b ERai4'V3 46 mNz> @i$ X -0 <Ja \a NGEXTu Ad
LO?U-F X% Oo (50 46-0X 1n 271 EJs]Oon),|0 LO?UX Sau A

'48-O1 b a4 aKANIE EOFY. U48/310 8... UAAuh*i/RcPZ ACE-& 9AE E&aiN> @
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1 20

UML (SO E6 &

OpEAAGNS* i } X « *ibié IF-THEN-ELSE4§ X 4+ 07 D/Bc O YE,]
"QX4EX A'¥),ZOp5LK 17  XMULO?Urt EEF " ELSE>eL 4At9 EE
“uYZ6N-*F'DB V)#E>OpN DX A80 ,X'D -0 Y& } E 46N£4
+E£° 15 X IFAAiXxa 0 A
--Jack Ganssle, “Break Points”, ESP Magazine, Jayu091

21 E-|08x XlTeé

22 1 X(SO VE

221 (50

222 (500

223 (SO0 #IR OXI'EW
224 =)SO

225 A:®5E

A

2.2.6 E

22.7 |0E@Ii

N

228 Ep>- -"a4:> 0a

2.3 UML 643 FSM «'©X=)

2.31 ih D2UFG X Giti

232 oa +S6

A
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233 > 4»S

234 (SOXLISKOV 0O6s)U

235 17x 8

236 E9'EOQI|O

2.3.7 YPY4E@A

238 E@/NX;> b¢
239 _E@/i" eFvE@/i X

2.3.10UML G ., X E20

2311 E XE=E

2312 p(S O
2.3.13UML (8§60 7%|e--OUa

2.3.14UML (SO O.X L$ 0

23.15UML (SO AA OO DpA° Xr

2.4 AAuOp UML (SO

25 &4

2002-2008 Miro Samek, ++- Y y

A

Revise: 536 on 2009/11/06 11:34:00

55



UML (SO O, Xri C/IC++A'Aul *(

1 30

w

USS O Xr),*"©

¢

E(
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cS GOpIAXNZIFZ Y A6N(f XIAAXFw pZ A

--Niels Bohr

3.1 nE&E r

311 Ee>r -0

3.2 OpEMFUXESO v-

321 ><- E

3.3  +X switch AA1

331 _IBX 1),

332 |AZ
333 E-/iT X @l -

3.4 (S O><

3.4.1 EruS O6>< EQ)U<

3.4.2 Mnh*i X -0

343 |AZ
344 E-iT X@lji-'

3.5 M6 aiB5,X(S OA’Aub a

351 _IBXr),

A
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352 JAZ
35.3 E-iT X@lj-'

3.6 QEP FSM r), *"©

3.6.1 EiQEP E@)U<

3.6.2 (Mnh*i,X -0

3.6.3 JAZ
364 E-iT X@li~'

3.7 (SO n, T XO08 OAJAZ

3.7.1 NDUM\X?'8F

372 86 ° c++ eoU

3.7.3 nNA:@5E'EY®%:b (SO

374 n,E9° EOI1|O0

3.8 a4
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1 40

0a E@)U<XD),

...rtép{MuXé am™ [O2U4ém WXEKE Ad E-UA rt,X/',bQ:)ﬁ,X
Lp.a...A”Oa[ibé’EYéiP/&’ //,'X(MU A
---John Carmack

4.1 QEP E@)U<XGK (MU

4.2 QEP X48 X

4.2.1 QEP$d --0.X4™%

43 E

431 _EuE (QSignal

4.3.2 C AA?0 )..X QEvent
4.3.3 C++AA?20 1), X QEvent

44 63aSOBUND

an

4.4.1 UA3SCY(S @r Q_SUMPER()

442 CAA?20nN, X 84(SOBUND
U

4.4.3 C++AA?20 1, X 6a(S 6 o)

45 063a(SO ,X20

451 CAA?20nN, X 84S AOHsm 48 XA

452 C++AA?20nN X 68686 AQHsm 2mfd

A
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453 NI (SO aYpiSH

454 E9/EQOT|0° +XAYE@/

455 QEPG ++- X E'EYlc

45.6 ONJ i YE@/ (QHsm_init()

457 U# E AQHsm_dispatch(), Ei*ii4§ X A
458 (SO G r* ODpE@/AAQHsm_dispatch(E@/IA

4.6 S*u QEP r), HSM !19Px,X 848

46.1 109 On uE

~

462 1" 9On E

463 1 Y19 O#*6MnXS O

464 179 On AaYpESO

465 1 h9 On (SOBUND

466 46mE 9'EOT0X -0

46.7 4émnYE@/X -0

4.6.8 4é m YFZE@/ --O

469 4ém7 E@/ -0

4.6.104é mA: e 5E -0

4.7 S*i OEP4é m(S O E LO?UFS ! XJIAA

471 4 HXSOBUND

472 a78xX(SO@UND

473 UE 9éeEOT|0G X OE@/i

474 &7.B X EUMNX20 E@6

475 UE 9 /EOCT|0éRAYE@/N Y,2 E-D

A

Revise: 536 on 2009/11/06 11:34:00

59



UML (8OO, Xri C/IC++A'Aul *(  E(
476 UAYE@/NIG M2$(50 AX (SO

4.7.7 il switch AA 1 éM648-0

478 40618 XuE2fz

479 ExjEo>- -"aAA

4.7.1001 "1 EE 28X ##

4.8 [l4°G!5B  QEP

49 a4
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1 50

(SO64a

/¥  4sOXLSU A
--Paul Valery

51 40 UJ} $

511 ,AX
5.1.2 KANI
513 2-1+'©
514 -0

515 |AZ

5.2 o/ <

52.1 ,AX
5.2.2 KANI
523 2-1+'©
52.4 -0

525 |AZ
53 E3SEX E

53.1 ,AX

5.3.2 KANI

E(
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5.3.3 ?-1"©
534 -0

535 JAZ
5.3.6 /A-1X*IEé

5.4 17 x4 E

541 ,AX
5.4.2 KANI
5.4.3 2:-14"©
544 -0

545 JAZ
5.4.6 /AE-1X*IEe

55 E@/1 ZzASO

551 ,AX
5.5.2 KANI
55.3 2:1"©
554 -0

555 JAZ
5.5.6 /A-1X*IEe

5.6 a4

E(
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1 F4U rgE S
1 60

rE SXVE

E(

dPUAx*IEA EZAUAxYI| AQ9..2si A
--Richard E. Sweet, The Mesa Programming Envirorrh285

6.1 { X(E@

6.2 CPU 1u)U

6.2.1 043 XNN c &2i43

6.2.2 043 X11u2i43

6.2.3 043X EPE| 2i43

6.3 _|IB5Aulkd &

6.3.1 24348 X

6.3.2 OI9EIAf
6.3.3 Eo>- -"&

6.3.4 O>™

6.35 iSO x &

6.3.6 043 XAv4 @Y /RTOS

6.3.7 U034 Vanilla Y

~

U
6.3.8 Av4ad RIC Y
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6.4 E# ¥

641 Ey E¥x

6.4.2 ¥> -AvKU

6.5 EY. uU

651 & H,

X
652 LEA X E# ¥

653 M-O0°| OX E

a

6.5.4 & 0EQ E é*iAuD< X1k"©

655 7%|éW LS

6.5.6 EX Y

6.5.7 Y,"4

6.6 EKE1u)U

6.6.1 EKE E

6.6.2 2i43EJs 8V |

6.7 JIAA> éxXa)U

6.7.1 %4z 8A’'Au

6.7.2 JIAA® @5EXIr

6.7.3 C~ C++G An X?20

6.7.4 &5EXI1b(S O.X)U

6.7.5 - «20,X xBl

6.7.6 #+ s-20™+ X [E# ¥
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6.8 1b SXECE ENCp

6.9 &4

E(
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1 70

A

rE S.Xn),
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A}EA -8A [Bc 45XX0430z Ad2UCB58A 2UXIu U OA+65-

” EA}a"ALs‘ 2'082207.G7 EA&Aai+64.”"
--Donald E. Knuth

7.1 OF rE SXGK(MU

7.1.1 $d -0
7.1.2 Ala i

7.1.3 A>e>{]

7.1.4 10);- (SO X O

715 Ey E¥EQ ¥x -AvK@E B ¥

716 LE4 X EY,uU

717 O acEXEKE E

7.1.8 s*6,X EKo6é

719 s*XY,"4

7.1.10 Y5BVanilla Ax z <

7.1.11°° OK Av43ay X203L84a

7.1.12 "sbé S X

7.1.13 1b «20,XJiAA @)U

7.1.14 Y5BEC EENCp# A©A’ U

A

A
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7.2 QF X48 X
7.3 iB5

7.4 QOF X E1uU

7.5 OF X E# ¥

7.6 EKE1uwU

7.7 s*6 QF EKoé

7.8 s*0 QF Y "4

79 s*6 QF i 4{LsU

7.10s*6 U034 \vanilla Y

7.110P -bx °

E(
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1 80

N4 G5B QF

0 Op?ﬁ’ EECE2I433: Y "WA G rl h*i > S*iE>J
7 10 A
-David Parns

8.1 QP GA‘B5

8.1.1 *64& QP h*ulRc
8.12 *4a QP g

8.1.3 ,A)'[E

8.1.4 _[E gep port.h
8.1.5 _[E df porth

"GAIG QActive DB4&,X20 _
QActive # *6,X 120

i h*t2i4® | iB5,X O 0 D,A

i QF 3G aa XIB57"%

QF X +

i QF/iaG S*uXUy[E

™ (| QF Y53 4 (i h*i/R cG S*i,Xy -
|iIB5 EK6&,Xi0

QF EE3X 0

8.1.6 $d--O gf port.c

8.1.7 _[E gp_port.h

8.1.8 "GAIGX OF 2AxND

8.1.9 2043 EJs8Vii MAX*UQF tick() A
8.1.10*6 & QF @

4£E2Z70 Buta

E!

A
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8.2 lAU0A& VanillayY

8.2.1 _[E gep_port.h
8.2.2 _[E df porth
8.2.3 2i43EJs8V j AQF tick() A

8.2.4 ONK/ZE @WOF onldel)A

8.3 QF/i & uc/os-ll ( 2 RTOS)

A

8.3.1 _[E gep_port.h
8.3.2 _[E df porth
8.3.3 $d -0 gf port.c

8.3.4 *6 & uclos-ll /4

8.3.5 2043EJs8V | AQF tick() A

8.3.6 ONKA @)U
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8.4 QF/la Linux A 27 POSIX P« Xj02i43 A

A

8.4.1 _[E gep_port.h
8.4.2 _[E df porth
8.4.3 $d -0 gf port.c

8.5 &4

A
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1 90

O¥ OP h*ililR ¢

E(

_$ 4 Ej2ZX?2U 268EW OX 268A

--Albert Schweitzer

9.1 O¥ QP h*ilRc X§i

911 7i

9.1.2 _¥a

9.2 /& :S NakKANI

9.21 1 09 OLO"

9.22 119 ONNcO

923 1Y19 OuEE E" |iBS

924 119 OO

925 1 h9 OnYéJ |h*Bc

9.26 1 A9 OiIL™ X48 3 h*i/R c

9.3 UadaXGAEs> DPP

9.3.1 i DOS b,X Vanilla Y

9.3.2 il Cortex-M3 b,X Vanilla Y

9.3.3 uC/OS-ll

9.3.4 Linux
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~

9.4 AxH EK6é > E"4

9.4.1 AxH EKé6é

942 AxH E"4

9.43 2i43L8a

95 &4
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1 1008

Av4a pbBo>- - a4 WY

1T) )[X&IQ
--R.Austin Freeman (in The Eye of Osiris)

10.1 EYv.OpAv4ay XU+

10.2 RTC Y 1TY

10.2.1 S* 1)U UXAv4aiiu@)U

10.2.2 'L 2 XY

10.2.3 2194 0O19aAv4

10.2.4 U U X A*i @

1025 " 642 Av4ayY XI'EW

10.3 QK X1I),
10.3.1 QK $d --0,X4"4>

10.3.2_[E gk.h
10.3.3 1 + X @)U

10.3.4$d [E gk _sched.cAAQK Axz< A

10.3.5$d[E gk.cAQK X | ONKE~Sf A

10.4 P-4{XQK MU

10.4.1 i 4{vy8...Sfy'
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10.4.2 __ 4R , |

1043 =)XbPR[U6 Ai#@)U<X O A

E(

10.4.4/14 QK
10.45_[E gep_port.h
10.4.6 _[E of port.h

10.4.7 _[E gk port.h
1048 +,° 64 FPUDBRJ

10.5 # A©OQK X/ &

10.5.1 O'9v 4 X%e/

10.5.2 i 4{vy8... Sfy'X$e/

10.5.3 TLS X$&/
10.5.4 =),X b R[U 6,X$e&/

10.6 a4
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1 110

EPE | &21E XEC HENCH

UAulk XZAE G O G656 ET"am-AXAXAOC Ex/B ¢ 9'uY ,iUE> A
--Steven Levy

11.1 ECEENCp,XVE

11.2 Quantum Spy EC EENCp2i43

11.2.1 6 bEC EENCh 1A+ X r

11.2.2 KY 220 AAI 0,XENCpEqg 1

N

11.3 QS AU4E

11.3.1QS$d --64" E
11.3.2Q0SXGA GO [ Egs.h” gs dummy.h

11.3.3QS X + %o
11.3.4QSA, ). X 08 48 X

11.3.5QS !XE)$, <
< O /GBS, <
E>$, <

11.3.6 0S DB #A
Eaa
0 0A

11.3.7 QSENCp4¢ ,

AYeé QSENCpdc, QS_initBuf()
M6 & +8V,Xy - OQS_getByte()

A
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M6 a+Xy - OQS_getBlock()

11.3.8 + LENCDA, )
iB5 + L
s6N + L
HE +L

11.3.9 h*i/B c,I G, X QSENCpA,)

11.3.1¢i 4"G!I5B QS

11.4 QSPY h*U/B c

11.4.1 ]>™ QSPY

11.4.2 ¢$d -O*6 & QSPY
S*ii Visual C++ 2006 Windows*6 & QSPY
S*i MinGW  Windows*6 & QSPY
Linux *6 & QSPY

11.4.3 S*u QSPY

11.5 & MATLABEgIENCph DB

11.5.1 S*i MATLAB U dENCp DB

11.5.2 MATLAB EqI[E
11.5.3 MATLAB 61 _gspy.m

11.5.4# gspy.m {*6.X

11.6 &4 QP h*u/Rc#it QS EC EENCp

11.6.1 iYé QSJIff BEx$, <

1162 n GAIGX 0QS2AxND

11.6.3 S*ii2Ax ND _QS_onGetTime(){*6 QS EKE

11.6.4 ¢ |IB5{*6 0S +L

11.6.5 #i t h*U/B ¢, G,XENCpA,, )
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11.6.6 QSPY —5x

11.7 &4

E(
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1 1207

OP-nano 046N -7a U

Ixb Y X*O(=FN U<? AAA
--Scientific American, 2001x U b

12.1 QP-nano X GK (M U

12.2 S*ii OP-nono n,N2> @Z1$ ar
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12.2.1 main() N D

12.2.2 _[E __gpn_port.h
1223 {IN> @Zi$ a/RcG XuE E E" ]iB5

12.2.4 iii QP-nanoG r), Ship |iB5

12.2.5 QP-nano, X EKE_E
1226 N> @i $ a/R83cii QOP-nanoG X( O U

12.2.7*6 4 QP-nano b, XN2> @1$ alR c

12.3 QP-nano ,X48 X

12.3.1 QP-nano X$d -0 Er “[7

12.3.2 QP-nano X +
Tusa{ «pIO
ISR4{ « bpIO

12.3.3 OP-nanoG XS O

12.3.4 QP-nanoG X | IB5

A
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12.3.5 QP-nano G ,X2i43 EJs8V j

12.4 QP-nano X EK¢6é

12.4.1 QP-nano X 4%><AQF readySet A

1242 ¢iu ¥EO E AOQActive postO)A

1243 ¢ ISR_¥EQ E AOQActive postISROA

12.5 QP-nano XUO04& Vanilla Y

12.5.1 Vanilla Y X @)U

12.5.2 Vanilla_Y ,XONK/ @)U

12.6 Av438Ee> - -"a4 OK-nanoY

12.6.1 QK-nano y - gkn-h

12.6.2_| |iB5" QK-nano ONKZ ~)f
12.6.3 QK-nano Ax z <

12.6.4 QK-nano X @)U

12.6.5 QK-nano ,Xi 4{vy8...S fy'

12.7 PELICANCA - r

12.7.1 PELICAN CA (5 8

12.7.2 Pedestrian | IB5
12.7.3QP-nano Y /i & MSP430

12.7.4 QP-nano Y, S*U ™ %o

12.8 a4
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L)Y AOP OP-nano XAE AAs 1*

A1l O$dAE AA.

A.2 M2 O$dAE AA.
A3A  ECE
A4M29<yXE:L6 E pZ
A5GNUGPL1 2(

A
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