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aow wre Fgle] gk 7% 3k Portable Layer©l
ATE ol gEED] T AFEAT)E YstE Walog nbE

I
on, gdEg Fx2E WAT Ag old 9EE Makefiles 47 3ok

B

2 =xd A e FreeRTOSE WEIE DS-lite®] CPUSI ARM ZZA|A
of g7 o]4&til FreeRTOSE ©l &3 dult= ~AxZE S H5 u&
2

o
a9 273 o] mRAES HaEd T2 T}

Contains the object files

Experiment manual and binary file
Contains the real time kernel source code
The core FreeRTOS kernel header files
Processor specific code for Nintendo DS
The sample heap implementations

Image files including Virtual Device background images

Nintendo DS library, libnds, source code

Contains the Microprocessor Experiment Template source code

a8 27 dHyE AZEYo wS 34 Z2AE gdEg FTF
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A 44 AN FFAA o4

FreeRTOS9] o4& WHE DS-lited| A AF&3la 9= ARM9 EZ 24
Ao AR 29 T3 AdHHE Zd(Nested Interrupt Model)S 2 -83}7]
$3t FreeRTOSY W 5 9 (Context)S FA AL, 9 A3k Context
Switching) 71%5& 37| ¢ % DS-lite®] Efolw A
£ ol&3te] EolH RIHYPE T5S5 &3 o]FoXth o #AHS dd
DS-lite®} ARM9 ZZAAMe] = E4<l Heoly 39
e T wEbA o] Aol AN LGAAE o148y 9l
g ARM Z2AAe] AR dA2E 74 Sl s dista A

L wdAAE ot gl ta) A e

of
b
noo%
>
Lo,
-
e
(o
i

Wy

I D o

>

]

ko
-

1. ARM ZZAMA 52 5E

(n

5 2H(Operation) R E&= ZRAA7} ofWl A X of| FFHe %
Qe Aer YAS YehlE AeT ARM ZZANE 7449 54
REE XYt} 7 FE = gigk Ay oS 2

1) User 2=

ARM Z2AA7F AREAE == o] EejAlold s 3 o 4R
ot} User =¥ ARM ZZAAle] 77}A H&xRe F &

A (Un-privileged) =0t} User R=+ W2y, /O FX¢ 2o A~
g AL S ARESh e Al Fo] AREALY] A E v de] WAE = 2

=2 9% 5 9

[

J|m

2) FIQ L=

ARM Z=2AA= 2A 2708 IHEE 228 7HA 2 =, shus



AukA 9l JAHHYE AT SEZ AL, 2 s ol w2 A A
g F A=F A AHEsta vk FIQ(Fast Interrupt Request) 2=

o] 71 4] W= (Fast) SIEHEE A sl HEolth o A oA &3
HiE t=ddoj el FIQe Aol os) ARM Z2AME FIQ =2 A
%].3]_31 o]ﬁaﬁzé ZJF/]?SPE]—

3) IRQ 2=

ARM Z2A|A oA ditdog ARgE+= JAHFHEQ! IRQUnterrupt
Request) & A #lst= RE=olth. ofF XA 24 H = sf=9o]4<l
IRQe] #4lo] /3] ARM Z2AA= [RQ RER A1 JHAES
] 2] gk},

4) SVC(Supervisor) .=

SVC(Supervisor) BE+ dF29 A" Y& AFEA 8
dE FARAREoOIL et FE EAGAAY Adoly tule] s =golH
E AT o AE&EHe FARECT ARM Z2 A4 Al st 99
HAY 22Ed ] JHHESWD7E AHEHW SVC RE= %+

_L+

5) Abort 2=

A HHES A HolHE AU & u F{F7F HAsE
ARM Z 2 A A= Abort =2 A3ste] Wxg @75 A2 sl Abort
2 HE MMU, MPU ®&= &3 wlmg Ao]7]oA FE55E= Abort Al

ool ofsiA LY.

6) Undefined ==

14 -



ARM X2 AMA7} 9
ol gelsol 914 &
A5 o]t

7) System 2=

User =9} 5d3 852 A8Ht A7 5A(Privilege) X =2}
Ho]l tt2t} User RE=9} System EEZ A3 theE TAREE 5%
-] gioly e Fd o EE=rh HEkEn olof 2 & o
U 24 oeAxge gl User =9 System RE+v 94
Qo ol AZE oA o mRE WA o] 7}

r L
to

oft
XL
E
(&

Hl

I

=
=y
lo

B o=foa ALE3 AAZE 9 A A ¢l FreeRTOSE System FE=of A
AbEAE Bl ==t AdfE e, e E o] o] FolA= A A= System
rewto] old ThE oy TARE=ER Ay AsEct ARM ZZAA
= 7 T4 Renth dRY YAIAHE AEE FAAEHS JoerEgE £
Aol o] Fojx = HAoAM = HALH Fgs T4 REof A A g

A A%, BAHES s glo] Wasi

_I

2. ARM Z 2 A A @A ~F

ARM Z2AAME F 37709 320 dolo] g AAEE 71 gt} 37
A AA=EE deldy A4t ol AbgEs M8 dA2H 307e ==
a3 Aol Bxog AgEE 1719 PC(ZRa3 7h$H), TEAAM &
A s JEE e dA2EH 6712 FAEn ARM H ol A= 17
o] PCE =E3F3dte] EF 16709 dA=HE o] &ste] ZF doly A
2 Axks s] g ZEads AT 22 adda s dA~HE 4

A AgE & QEE ROAIA RIGZAAE 9= Rolste] ALgaH,
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R15% PC7F A} 9T duld oz PCE HEgolE ¢oje g HARE 7}
A3 9tk ARM ZZAA g A 2o thak 2343 JE&e vy 2o

D & dA2H

HE AAZE RO - R15)E HolE A dolg d% & ohakdt 23

[e] |
AgEt WE AAsEE e 2ol Y aFew BRT

O

o=
o},

32

* The unbanked registers, RO-R7
* The banked registers, R8-R14
* Register 15, the PC, is described in The Program counters, R15

Banked @A ~E= ARM Z2AMe BE Zmcor F&3de] A}
a

48 F e HAEH®RO - RNDE <9vgtt}. Unbanked dA~HE ZF
FAREdR AP gl dAN2HE vy, 7 AR=EEE 9

of e HAZHE A= UE FHAE=AgA= AL § Qi) olg
dFE HAEHE HEE T35t A&t A2 ARM Z2ZAMA7L 5%
R g H3ste] 54 FAAS AHPgstEs Hode 54 2R AAT}

Jth. ARM = ZA|A
oA g7t HASH ARM Z2AAE 718 AEeted AgA Z2 1
S HAFa v AEz A6 dv M2 ZRIPS AYseE Fof

ojuf ool F wEol k] A= TIEel AFEA ZE 1ol A
AREEE HA 2B U AE ghs 2R SedsfoR shal, o] HUE #gs W
Adst7] S1siAl o9k e W #AxHE JHAA €rh SPSRel&
CPSR<= "¢3stal, RIA(LR) #A=Hol = 7|& 2239 914, 5 PC &
S Wste] Bpetth 1E]al RI3(SP) Bl A 4HdE 7 $FREo 22
IR A AP EE 2F vReo] 99X JHRE VAL EE vk 1F

28S ARM ZzAA el AA dA~8 74 dedd.

_I_4

o FAmeel A
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Modes
Privileged modes
ception dl:

User System Supervisor Abort Undefined Interrupt Fast interrupt
RO RO RO RO RO RO RO
A1 A1 R1 A1 A1 A1 A1
R2 A2 R2 A2 R2 R2 R2
R3 R3 R3 A3 R3 R3 R3
R4 R4 R4 R4 R4 R4 R4
RS RS RS RS RS RS RS
RE R& RE RE RS RE RE
R R7 R?7 R7 R7 R7 R7
RE RE AE RE RE RE \ RE_fiq
R9 R R R R9 R9 >, Rafiq
R10 R10 R10 R10 R10 R10 \\ R10_fiq
R11 R11 R11 R11 R11 R11 > A11_fig
R12 R12 R12 R12 R12 R12 b:‘:\ m2 fiq
A1a A13 \ A13_sve \\ A13_abt M\ R13.und \ A13_img '\\ R13 fig
A4 A4 \ A14_sve \\ A14_abt S F14_und \ A14_irg \ A14_fiq
PG PC PG PG PG PG PC

[ cPSA CPSA CPSA GPSA CPSA CPSR CPSR
M SPsAswe [ sesRabt  fh sesAwnd P sesAm ™\ SPSASq

indicates that the normal register used by User or System mode has
been by an lo the i

register mode

¥ 28 ARM Z 2 A4 AA d A28 +A4

2) H #lA 2=E

ARM Z=2AME= F F79 A @A 28 (Program Status Register)
= 7}2t A @A 2~EE 1o CPSRSF 5709 SPSRZ 456 glch,
CPSR(Current Program Status Register)2 &7} 525 T2 A A9 A+
HE Yellz A= #HAIE=HolW, SPSR(Saved Program Status
Register) ©]d 2R =9 CPSRY HAFES=Z FdH+ FHE CPSR
7 Fdsitl. ARM Z2A-E User =, System REZS A 93k v A
57Me] FAREE deAEel oA Ryt dEkett SPSRE ol <A g
of oste] &2 mevl HekdE of o] d FARE=C CPSRES HAbe] Ha
3t= YA ~Holth, SPSRE User X=, System REEZ=Z A 93k
SVC(Supervisor), Abort, Undefined, IRQ. FIQ¢ 57 H#x=o] ztz} 3}
A S o] ARRH
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31 30 29 23 27 26 8 ¥ 6 5 4 3 2 10 0

NjZ|C|V]Q DNM(RAZ) L O MI[4: 0]

: y v
condition code flags reserved control bits

¥ 29 ARM Z2AA Ae] g A28 +A4

ad 29% g AAzEe ME A4S Uit e dxsEE
ALU qb Axel digt 4EEs dedls S vES s4R=
IRQ/FIQ JNEHEZS A (enable / disable), ARM/Thumb & HAHE
Bl = AEZ HER 7Aoo Utk 7 BlEd i 42 ta3 2
o}

ﬂl

m

(1) Ed 2 vE

Z Y 2(Flag) M EE= ALUS A4 Ao gt N, Z, C, V, Q ) A
HE Yeldd, ¥ 22% 2 v Ed 3 dS e

H E a3
Negative & Z(N) | d4ke] A7t vholy gl 5o Al EdAT
Zero Za71(2) Aste] A#rE 021 Aol AMEHT
Ae] 2ot} Yo WAT AL TgEm HITE AA SofA

Carry 2 2(C)

Overflow Z (V) | A2te] A3rt oW E =97}

Q =421

c}.

¥ 22 ARM Z2ZAMA JH #HA 2~ FY2 HE
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(2 HEZ HE

EZ(Control) HIEE Z 2 A A9 77}1A] H2R IRQ/FIQ °¢lE ¥
EZ A9 (enable / disable)3}al, ARM/Thumb 8 HEZE 7}x
232 7} vlE gt AWS YEUY, ¥ 24 2= HE figh

H E d

T FHIES AEW)sE CPUE 9%=%E 485 E IRQS
FIQE A#atA &=

"THIEZF AEM)H] o Thumb A8, F2o1(0)= 2
T HE ARM H| & L}EHH_D} MEE ¢)7] dgolw, ARgA7E A
o] HHEE A& 4 glrt.
Mode W E Mode W EE ARM Z2ZAAM 9 77}x H2F 2=%5 ek

I/F HE

¥ 23 ARM Z2ZAMA JH #HA~EH AEE HE

M [4 :0] T4 L=
10000 User 2=
10001 FIQ 2=
10010 IRQ 2=
10011 SVC 2=
10111 Abort BE
11011 Undefined 2=
11111 System E=

X 24 ARM Z2AHA e #A 2~ 52 B HE
3. FreeRTOS #8538 9 7% AA

FreeRTOSE WEI%E DS-lited] o]Aste= AL WUEl®= DS-lite}

8
ARMY T2 AMo] 5% FE F£H9 vole] 725 F4sm, 17



=l (Coroutine), =ZEg o] Btolv] 7]5e] A8, A3 (Preemptive)/m 4 4
A 5 FreeRTOSOI A A &3l o8] 7|55
o] A} AR E MASE= FAHL ETFE)

=
¥25E B =FoiA  FAF portmacroh dE Y-S e

(Nonpreemptive) 2=7A1&% A=

portmacro.h | o= WEE DS-lited] ARM9 ZZAjAof Thi
FreeRTOS Wi-olA ARgst= 7|2 A5d 9 2d"o] ek WEF 55
AAsta, JIEHE, (ATY, g R Y ZREHS 3 A8 A
g5 7] 9% a2z g A e HE&s el Utk

#ifndef PORTMACRO_H
#define PORTMACRO_H

#ifdef __cplusplus
extern "C" {

#endif

/% Type definitions. */

#define portCHAR char
#define portFLOAT float
#define portDOUBLE double
#define portLONG long
#define portSHORT short

#define portSTACK_TYPE unsigned portLONG
#define portBASE_TYPE portLONG

#f( configUSE_16_BIT_TICKS == 1)

typedef unsigned portSHORT portTickType;

#define portMAX_DELAY ( portTickType ) Oxffff
#else

typedef unsigned portLONG portTickType;

#define portMAX_DELAY ( portTickType ) Oxffffffff
#endif
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/# Architecture specifics. */

#define portSTACK_GROWTH (-1)

#define portTICK_RATE_MS ((portTickType) 1000 / configTICK_RATE_HZ)
#define portBYTE_ALIGNMENT 8

#define portNOP() __asm volatile ( "NOP” );

extern void portRESTORE_CONTEXT_FIRST(void) __attribute__ ((naked));

/ﬂ< 77777777777777777777777777777777777777777777777777777777777 ﬂ</
#define portYIELD_FROM_ISR() vTaskSwitchContext()

extern void vPortYIELD(void) __attribute__ ((naked));

#define portYIELD() vPortYIELD()

/ﬂ< 77777777777777777777777777777777777777777777777777777777777 ﬂ</

/* Critical section management. */

#ifdef THUMB_INTERWORK

extern void vPortDisablelnterruptsFromThumb(void) _ attribute__ ((naked));

extern void vPortEnablelnterruptsFromThumb(void) __attribute_ ((naked));

#define portDISABLE_INTERRUPTS() PortDisableInterruptsFrom Thumb()
#define portENABLE_INTERRUPTS() PortEnablelnterruptsFromThumb()
#else
#define portDISABLE_INTERRUPTS() \
__asm volatile ( \
"STMDB SP!, {R0O} \n\t” /* Push RO. */ \
"MRS RO, CPSR \n\t” /* Get CPSR. */ \
"ORR RO, RO, #0xCO \n\t” /* Disable IRQ, FIQ.*/ \
"MSR CPSR, RO \n\t" /% Write back modified value.*/ \
"LDMIA SP!, {RO} ") /* Pop RO.x/
#define portENABLE_INTERRUPTS() \
__asm volatile ( \
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"STMDB SP!, {R0} \n\t" /* Push RO. */ \
"MRS RO, CPSR \n\t" /* Get CPSR. */ \
"BIC RO, RO, #0xCO \n\t” /* Enable IRQ, FIQ. */ \
"MSR CPSR, RO \n\t” /* Write back modified value.*/ \
"LDMIA SP!, {RO} ") /* Pop RO. */

#endif /* THUMB_INTERWORK */

extern void vPortEnterCritical( void );

extern void vPortExitCritical( void );

#define portENTER_CRITICAL() vPortEnterCritical();

#define portEXIT_CRITICAL() vPortExitCritical();

/ﬂ< 77777777777777777777777777777777777777777777777777777777777 ﬂ</

/* Task function macros as described on the FreeRTOS.org WEB site. */

#define portTASK_FUNCTION_PROTO( vFunction, pvParameters ) void vFunction(
void *pvParameters )

#define portTASK_FUNCTION( vFunction, pvParameters ) void vFunction( void

*pvParameters )
#ifdef __ cplusplus
}

#endif

#endif /* PORTMACRO_H =/

3t 2.5 portmacro.h

FreeRTOST AF&§A7F AR&stE & Alxglel A 2A w7 H5-E
53}o] FreeRTOS? #A@S AAT 4= Qe A4S AlFstn Ao 34
S 93 w7} WS4E FreeRTOSConfig.holl A &e1dk 4= glom =H

a4
ol M= 263 2ol AR

-2 -



#ifndef FREERTOS_CONFIG_H
#define FREERTOS_CONFIG_H

#define configUSE_WATCHDOG_TICK
#define configUSE_PREEMPTION
#define configUSE_IDLE_HOOK
#define configUSE_TICK_HOOK
#define configCPU_CLOCK_HZ

#define configCPU_PERIPH_HZ

#define configTICK_RATE_HZ

#define configMAX_PRIORITIES
#define configMINIMAL_STACK_SIZE
#define configTOTAL_HEAP_SIZE
#define configMAX_TASK_NAME_LEN
#define configUSE_TRACE_FACILITY
#define configUSE_16_BIT_TICKS
#define configIDLE_SHOULD_YIELD
#define configUSE_MUTEXES

/% Co-routine definitions. */

#define configUSE_CO_ROUTINES

1

1

0

0

((unsigned long) 66000000)
((unsigned long) 48000000)
((portTickType) 1000)

((unsigned portBASE_TYPE) 255)
((unsigned short) 1024)

((size_t) 131072)
32

1
0
1
1

#define configMAX_CO_ROUTINE_PRIORITIES 2

#define THUMB_INTERWORK

/* Set the following definitions to 1 to include the API function, or zero

to exclude the API function. */
#define INCLUDE_vTaskPrioritySet
#define INCLUDE_uxTaskPriorityGet
#define INCLUDE_vTaskDelete

#define INCLUDE_vTaskCleanUpResources

#define INCLUDE_vTaskSuspend
#define INCLUDE_vTaskDelayUntil
#define INCLUDE_vTaskDelay

#define INCLUDE_xTaskGetCurrentTaskHandle

e R
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#endif /+ FREERTOS_CONFIG_H */
3t 2.6 FreeRTOSConfig.h

4. ¥ 23 Context Switching)

o w3 (Context Switching)o] & 3fibe] =z A A7t CPUE A& =

A T ZR 27 CPUE AMREIEE &17] 98, olde] Zg
Az Ae(EmE Rass PR ZzA s AHE AAss 1Y
@an], i (Context)o] & LA ~7F FA T ThA] APE o) B
sojol stz ZRA 2 AF HARE ou|drl 3 ZzA s Fule
ZRA 2] ZZAM 2~ FAEE 55 (PCB, Process Control Block)oll 7] 5 5]
of glom, & =&ollA ARt e AAZE FEAAAME e A

B

EE EE(TCB, Task Control Block)ol 7153 o] At}f. A ol A9

[40
o
=

o

(o,

M

A 9 W18 dALY, 229 JH(EPC), 28 ERIE(SP),

=
L2z de dA2E B WEe LI
d

R15
R14
R13
R12
R11
R10
RO
R8
R7
R6&
RS
R4
R3
R2
R1
RO
CPSR
ulCriticalNesting

1% 2.10 FreeRTOS &® A
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=

Haas #edit 4 Baas BaadE af0 2ES X e
KeX
=

o] mEg vehd

portSTACK_TYPE  spxPortInitialiseStack(  portSTACK_TYPE  #pxTopOfStack,
pdTASK_CODE pxCode, void *pvParameters )
{

portSTACK_TYPE #pxOriginal TOS;

pxOriginal TOS = pxTopOfStack;

*pxTopOfStack = ( portSTACK_TYPE ) pxCode + portINSTRUCTION_SIZE,
pxTopOfStack—-;

/* R14 */

*pxTopOfStack = ( portSTACK_TYPE ) pxCode + portINSTRUCTION_SIZE,;
pxTopOfStack—-;

/* Stack used when task starts goes in R13. #/

#pxTopOfStack = ( portSTACK_TYPE ) pxOriginalTOS;

pxTopOfStack—-;

#pxTopOfStack = ( portSTACK_TYPE ) 0x12121212;  /* R12 #/
pxTopOfStack—-;
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#px TopOfStack = ( portSTACK_TYPE ) Ox11111111;  /* R11 =/

pxTopOfStack—-;

#pxTopOfStack = ( portSTACK_TYPE ) 0x10101010;  /* R10 #/
pxTopOfStack—-;

#pxTopOfStack = ( portSTACK_TYPE ) 0x09090909;  /* R9 =/
pxTopOfStack—-;

#pxTopOfStack = ( portSTACK_TYPE ) 0x08080308,  /+ R8 */
pxTopOfStack—-;

#pxTopOfStack = ( portSTACK_TYPE ) 0x07070707,  /+ R7 */
pxTopOfStack—-;

#pxTopOfStack = ( portSTACK_TYPE ) 0x06060606, /* R6 */
pxTopOfStack—-;

#pxTopOfStack = ( portSTACK_TYPE ) 0x05050505,  /* R5 */
pxTopOfStack—-;

#pxTopOfStack = ( portSTACK _TYPE ) 0x04040404;  /+ R4 */
pxTopOfStack——;

#pxTopOfStack = ( portSTACK_TYPE ) 0x03030303; /* R3 */
pxTopOfStack—-;

#pxTopOfStack = ( portSTACK _TYPE ) 0x02020202; /* R2 */
pxTopOfStack—-;

#pxTopOfStack = ( portSTACK _TYPE ) 0x01010101;  /* R1 */
pxTopOfStack——;

*pxTopOfStack = ( portSTACK_TYPE ) pvParameters; /* RO */
pxTopOfStack—-;

*pxTopOfStack = ( portSTACK_TYPE ) portINITIAL_SPSR;
pxTopOfStack—-;

xpx TopOfStack = portNO_CRITICAL_SECTION_NESTING;
return pxTopOfStack;

K
[\l
J
fuj
[>
iy
[>
il
By
N
ot

_?‘\_',
+
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¥ 282 H =R FA3I port_asm.
port_asm.s 22 Hde Ful w3l

24, JAEHE] &Ast/md4 s}
L alglo] o] F

o,

2
R
N
do
Ko}
Ao
=)

.section ".text”
.align 4

.arm

.global vPortDisablelnterruptsFromThumb
.global vPortEnablelnterruptsFromThumb
.global portRESTORE_CONTEXT_FIRST
.global portRESTORE_CONTEXT

.global vPreemptiveTick

.global vPortYIELD

vPortDisableInterruptsFromThumb:
STMDB  SP!, {RO}
MRS RO, CPSR
ORR RO, RO, #0xCO
MSR CPSR, RO
LDMIA SP!, {RO}
BX R14

vPortEnablelnterruptsFromThumb:
STMDB  SP!, {RO}
MRS RO, CPSR
BIC RO, RO, #0xCO0
MSR CPSR, RO
LDMIA  SP!, {RO}
BX R14
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.extern pxCurrentTCB

.extern ulCriticalNesting

portRESTORE_CONTEXT_FIRST:

MOV
STR
MRS
BIC
ORR
MSR

R3, #0x4000000
R3, [R3, #0x208]
R3, CPSR
R3, R3, #0xDF
R3, R3, #0x92
CPSR, R3

portRESTORE_CONTEXT:

LDR
LDR
LDR

LDR

LDMFD

STR

LDMFD
MSR

LDR
SUB

MOV
STR

LDMFD

MOVS

RO, =pxCurrentTCB
RO, [RO]
RO, [RO]

R1, =ulCriticalNesting
RO!, {R2}

R2, [R1]

RO!, {R2}
SPSR, R2

RI1, [RO, #60]
LR, RI, #4

R3, #0x4000001
R3, [R3, #0x207]

RO, {RO-R14}"

PC, LR

.extern vTaskIncrementTick

.extern vTaskSwitchContext
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vPreemptiveTick:

MOV
STR

POP

SUB
ADD
STMIA

MSR
LDMFD
STR

LDMFD

ADD
STMIA
STR
STR

LDR
LDR
STR

LDR
LDR
STR

BL

BL

B

vPortYIELD:

R3, #0x4000000
R3, [R3, #0x208]

{R2, LR}

RO, SP, #72
R3, RO, #24
R3, {R4-R14}"

CPSR, R2
SP!, {R5-R6, R7, R8}
R5, [RO, #4]

SP!, {R5-R8, R12, LR}

R3, RO, #3

R3, { R5-R8 }
R12, [RO, #56]
LR, [RO, #68]

R5, =ulCriticalNesting
R5, [R5]
R5, [RO]

R5, =pxCurrentTCB
R5, [R5]
RO, [R5]

vTaskIncrementTick
vTaskSwitchContext
portRESTORE_CONTEXT
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MOV RO, #0x4000000
STR RO, [RO, #0x208]

SUB RO, SP, #60
STMIA RO, { R1-R14 }

ADR R1, exit + 4
STR RI, [SP, #-4]

MRS RO, CPSR
STR RO, [SP, #-68]

SUB RO, SP, #72

LDR R1, =ulCriticalNesting
LDR RI, [R1]

STR RI1, [RO]

LDR R1, =pxCurrentTCB
LDR R1, [R1]
STR RO, [R1]

MRS RO, CPSR
BIC RO, RO, #0xDF
ORR RO, RO, #0x92
MSR CPSR, RO

BL vTaskSwitchContext

B portRESTORE_CONTEXT
exit:

BX LR

3t 2.8 port_asm.s
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AAZE EGAA AN E o= At B E a7 st A
719 EfolM & ALEEUE FreeRTOSOI A& st=dlo]o] ol HFA&
g3t Efoln QJIEHE(H, Tick)E w713, Elo]n] AEHHEVL w4
= W49 Tick Countd #S ZF7HA71=2% 3
&oto]l 4 BT A

o1 Eoﬁ A7 AR, s

N

(e}

o= =

ot Eat, @A AAF EaAnct o o227
Q= A9 Eolvl AHYEsF WAT Wuith B9 Age] o] FoAES

S-lite?] IF=do] AREZ A odH7)
£33t} libnds holH gl X

#define TIMER_CR(n) (+(vul6+)(0x04000102+((n)<<2)))
#define TIMERO_CR (+(vul6+)0x04000102)

#define TIMER1_CR (#(vul6+)0x04000106)

#define TIMER2_CR (+(vul6+)0x0400010A)

#define TIMER3_CR (#(vul6+)0x0400010E)

#define TIMER_DATA(n) (+(vul6+)(0x04000100+((n)<<2)))
#define TIMERO_DATA (#(vul6+)0x04000100)

#define TIMER1_DATA (#(vul6+)0x04000104)

#define TIMER2_DATA (+(vul6+)0x04000108)

#define TIMER3_DATA (#(vul6+)0x0400010C)

#define BUS_CLOCK (33513982)

#define TIMER_ENABLE (1<<7)

#define TIMER_IRQ_REQ (1<<6)
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#define TIMER_CASCADE

typedef enum {
ClockDivider_1 = 0,
ClockDivider_64 = 1,
ClockDivider_256 = 2,
ClockDivider_1024 = 3

}ClockDivider;

#define TIMER_DIV_1
#define TIMER_DIV_64
#define TIMER_DIV_256
#define TIMER_DIV_1024

#define TIMER_FREQ(n)
#define TIMER_FREQ_64(n)

(1<<2)

// divides the timer clock by 1 (733513.982 kHz)
// divides the timer clock by 64 (7523.657 kHz)

// divides the timer clock by 256 (7130.914 kHz)
// divides the timer clock by 1024 (732.7284 kHz)

(0)
(1)
(2)
3)

(-BUS_CLOCK/(n))
(-(BUS_CLOCK>>6)/(n))

#define TIMER_FREQ_256(n)
#define TIMER_FREQ_1024(n)

(-(BUS_CLOCK>>8)/(n))
(-(BUS_CLOCK>>10)/(n))

¥ 29 JEx DS-lite BlolH & Ax

o] &3} Elolm <l
289 AHE nlg
& dA4sle] ElolH

-
it

=2

static void prvSetupTimerInterrupt( void )
{
vPortDisablelnterruptsFrom Thumb();

TIMERO_DATA = TIMER_FREQ_256(1000);

TIMERO_CR = TIMER_ENABLE | TIMER_IRQ_REQ | TIMER_DIV_256;
irgSet(URQ_TIMERO, vPreemptiveTick);

irqgEnable(IRQ_TIMERO);

=

& 210 Btolv] A T

=

718k <
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heap_2.c | best fit digl&ES o] &3 W2 &g 2d 74 AF
¥ C golB 2189l malloc(), free() & o]&3t vy Az Td
heap_3.c B B
T8 AE
heap_4.c | first fit ¥ HFS o] &g W=y gy 2d 4 AF
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1. 4% 34 39

B =R AE AN &P AA)] FreeRTOSE W% DS-litedl] o] 2]
sto] AAZE FGAA BHEES AFsta At FreeRTOSE o] &3 A Azt
SAAA BAHNA AAE &8 Zrado] wS AHS WP F
7 9le=A AF87] 989] FreeRTOSS HEIB| A7 Ao A A 5ol
FEFS A= 89, SAE 7Nk AdE 2AEE ] AR o] Fol A
A FEact

s A5 Y3 oz E JElx DS-lite?] Elo]HE o] 319
NS Z2A87) 93 715S § 2129 o] Fdsta, Aol AT u|
A 89S Hohd # e AU LE FAAdste £ wgho] o] F ol
v AlF 7 H2AE A Qe H2Ae HE, H2aA Ho] o
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#define TIMERO_DATA (*(vuint16+)0x04000100)
#define TIMER1I_DATA (*(vuint16+)0x04000104)
#define TIMERZ2_DATA (*(vuint16+)0x04000108)
#define TIMER3_DATA (*(vuint16+)0x0400010C)

#define TIMERO_CR (*(vuint16+)0x04000102)
#define TIMERI_CR (*(vuint16+)0x04000106)
#define TIMERZ_CR (*(vuint16+)0x0400010A)
#define TIMER3_CR (*(vuint16+)0x0400010E)
#define TIMER_DIV_1 (0)

#define TIMER_DIV_64 (1)
#define TIMER_DIV_256 (2)
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#define TIMER_DIV_1024  (3)

#define TIMER_ENABLE  (1<<7)
#define TIMER_IRQ_REQ (1<<6)
#define TIMER_CASCADE (1<<2)

#define SWITCHED_IN 0
#define SWITCHED_OUT 1

#define MAX_LOGGING_NUM 1024

struct TASK_INFO
{

int taskID;

int taskState;

int timerValue;

}

struct TASK_INFO taskInfolMAX_LOGGING_NUM];
int taskInfolndex = 0;

int elapsedTimelndex = 0;

int elapsedTime[MAX_LOGGING_NUM] = {0, };

#define initTimer()
{
TIMER1_CR
TIMER2_CR

0;
0;

TIMERI_DATA
TIMERZ_DATA

0;
0;

TIMER1_CR
TIMER2_CR

TIMER_ENABLE;
TIMER_ENABLE | TIMER_CASCADE;

A A
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{

{

#define updateTimer() \
\

TIMERI_CR = 0; \
TIMERZ2_CR = 0; \

#define getElapsedTime() ( TIMERI_DATA | (TIMER2_DATA<<I16) )

void logSwitchedIn()
{

void logSwitchedOut()

if(taskInfoIndex < MAX_LOGGING_NUM)

{
taskInfol[taskInfolndex].taskID = pxCurrentTCB->uxTCBNumber;
taskInfo[taskInfolndex].taskState = SWITCHED_IN;
taskInfoltaskInfolndex].timerValue = getElapsed Time();

taskInfolndex++;

if(taskInfoIndex < MAX_LOGGING_NUM)

{
taskInfoltaskInfolndex].taskID = pxCurrentTCB->uxTCBNumber;
taskInfo[taskInfolndex].taskState = SWITCHED_OUT;
taskInfoltaskInfolndex].timerValue = getElapsed Time();

taskInfolndex++;
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32 ¥ 2137 29| FreeRTOSOIM A%s =4 E+ oS 93 &
L2 AEste am F5E o8t TEs =S skt

#ifndef trace TASK_SWITCHED_IN
/* Called after a task has been selected to run. pxCurrentTCB holds a pointer
to the task control block of the selected task. */
#define traceTASK_SWITCHED_IN() logSwitchedIn();
#endif

#ifndef trace TASK_SWITCHED_OUT
/* Called before a task has been selected to run. pxCurrentTCB holds a
pointer to the task control block of the task being switched out. */
#define trace TASK_SWITCHED_OUT()  logSwitchedOut();

#endif
¥ 213 4% =4 HolHE 71Z37] Y3 wjm2w s
2 4% 34 49 2 A9

FreeRTOS 4% 24 A¥L SelA AFa ups} 2ol A%< =43
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AluE 21 Atk 22 Alue] 23
e "=z F7 | A dz2a F7] | $A4ed Hz=a F7
Taskl  1000us 5 Taskl  1000us 5 Taskl  300us
Task2  1000us 4 Task2  1000us 4 Task2  1000us
Task3  1000us 3 Task3  1000us 3 Task3  1000us
Task4  1000us 2 Task4  1000us 2 Task4  2000us
Taskb  1000us 2 Taskb  1000us 2 Taskd  2000us
Task6  1000us 2 Task6  1000us 2 Task6  2000us

[©2 NG} BN G2 BN O O] BN O |

¥ 2.14 FreeRTOS A% =4 Avd e

£ 2155 FreeRTOSY A 5ol 93S = 2908 wotslr] 93 A
Fol Ay e digt dyS YeEldH, Ads T dojR HolH+= X
2169014 % 2237419 W& Zrh 7z} #olA Task 59 HEE #

21498 ZF AyEle 2= Heel Zow, 00® FAE HA=x= IDLE
HA=2E yedlith State 52 Hj2a7E A8y = Ao wE EFE
3l7] & A gtolw, Time, Elapsed Time &5 Elolw @A 2~ 2
%, Z2AE7F AR o] ¥ HEH FAE Boln #HA2HY Fgs dEd
o C/S FEL T wgds 98 2e% = AZHEIM ) ghE UER

.

A S g
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AvEe 2 | the S, 2o F% 2t weuag 37 29
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Task | State Time InterruptCount ElapsedTime C/S Reason
0 0 14734 11 165266 223 T
0 1 14958 12 180042
0 0 14735 12 180265 223 T
0 1 14956 13 195044
0 0 14733 13 195267 223 T
0 1 14957 14 210043
0 0 14734 14 210266 223 T
0 1 14957 15 225043
0 0 14734 15 225266 223 T
0 1 14958 16 240042
0 0 14735 16 240265 223 T
0 1 14953 17 255047
0 0 14730 17 255270 223 T
0 1 14958 18 270042
0 0 14735 18 270265 223 T
0 1 14958 19 285042
0 0 14735 19 285265 223 T

3216 AvElel 43 2AdEPE F de A=A j)le 49)

Task | State Time InterruptCount ElapsedTime C/S Reason
0 0 14734 19 285266 223 T
0 1 14958 20 300042
4 0 13505 20 301495 1453 T
4 3 13226 20 301774
6 2 13091 20 301909 135 P
6 3 12626 20 302374
1 2 12491 20 302509 135 P
1 3 12001 20 302999
2 2 11866 20 303134 135 P
2 3 11351 20 303649
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11216
10676
10541
9976
9827
9272
9053

303734
304324
304459
305024
305173
305728
305947

135

135

149

219

p

3217 AdE el

&

d AdEYE

= Bzt 67 Qe A

Task | State Time InterruptCount ElapsedTime C/S Reason
0 0 14734 11 165266 223 T
0 1 14958 12 180042
0 0 14735 12 180265 223 T
0 1 14956 13 195044
0 0 14733 13 195267 223 T
0 1 14957 14 210043
0 0 14734 14 210266 223 T
0 1 14957 15 225043
0 0 14734 15 225266 223 T
0 1 14958 16 240042
0 0 14735 16 240265 223 T
0 1 14953 17 255047
0 0 14730 17 255270 223 T
0 1 14958 18 270042
0 0 14735 18 270265 223 T
0 1 14958 19 285042
0 0 14735 19 285265 223 T

3218 Avele2 47 A(EPE F de == e 49

Task | State Time InterruptCount ElapsedTime C/S Reason

0 0 14735 19 285265 223 T
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14958
13502
13037
12874
12384
12221
11706
11543
11264
11115
10610
10447
9907
9772
9207
9044

300042
301498
301963
302126
302616
302779
303294
303457
303736
303885
304390
304553
305093
305228
305793
305956

1456

163

163

163

149

163

135

163

P

3E 219 Avele2

44 2

2=

SAad 5

= Bzt 67 Qe A

Task | State Time InterruptCount ElapsedTime C/S Reason

0 2 13839 6 91161 219 P

0 1 14952 7 105048

0 0 14729 7 105271 223 T

0 1 14957 8 120043

0 0 14734 8 120266 223 T

0 1 14958 9 135042

3E 220 AvEle3 A3 AdEPgE F de H=2A2 /e A9

Task | State Time InterruptCount ElapsedTime C/S Reason

0 0 14735 19 285265 223 T

0 1 14952 20 300048

2 0 13683 20 301317 1269 T
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2 3 13193 20 301807
3 2 13030 20 301970 163 p
3 3 12515 20 302485
4 2 12352 20 302648 163 p
4 3 12073 20 302927
5 2 11938 20 303062 135 p
5 3 11398 20 303602
6 2 11263 20 303737 135 p
6 3 10698 20 304302

F 221 Ay es A3 AadEgE & A #2270 A A9

Task | State Time InterruptCount ElapsedTime C/S Reason
0 0 14735 38 570265 223 T
0 1 14958 39 585042
1 0 14524 39 585476 434 T
1 3 13934 39 586066
0 2 13715 39 586285 219 P
0 1 14953 40 600047

F 222 AYUee3 48 23EPE  de #2207 Ul de A9)

Task | State Time InterruptCount ElapsedTime C/S Reason
0 0 14735 49 735265 223 T
0 1 14954 50 750046
2 0 14312 50 7506838 642 T
2 3 13747 50 751253
3 2 13584 50 751416 163 P
3 3 12994 50 752006
0 2 12803 50 752197 191 P
0 1 14958 51 765042
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2 Fd Qo7 YolHE wgom BAS ¥ A3, 44HE Bx

i

42 -



o

j

o W& W7

=]

FreeRTOS 7}

L
-

o

T o

5
o

W

el
B

)
—~
fite)

N
NJo

o

-
1

o A7

of W& ow=r}

& G2E ARTRE AE

)

b1 9

°

= e

=

A=

B
B

o

o
o
el
)

fite)

N
NJo

3] vTaskDelay(), vTaskDelayUntil()

)

o

el

!

el
—_
fite)
TO
NI

el
H

100 us

E F7]

v

—

0

nip

BE R

o
A

]

o

20
20
20
40

200 us
300 us
600 us

1000 us
1500 us
3000 us

Taskl
Task?2
Task3
IDLE

Al @

!

el

et o 2 vTaskDelay (),

2.24°] W&&

-
it

[e)

L

a9 213

vTaskDelayUntil() 35 ©]

a4y 211,

il

skl 1

o

2

°]-§

=

=

SE 1=

(o3
=

U

9]

=

o

KeX
o=

28

Bhe], 28 212, 298 2.14%

=

el
TH
To!
oy
H

- 43 -



Efolof 100 us E

=3 R =7| HEAZ HE
. Task 3 1000 us 200 us 20
| Task2 4 1500 us 300 us 20
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Ethernet or Serial Cable
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Host machine Target machine
Messages of
Debugger < - _dfli“_ﬁ_gi_"_g_ >
_______________ Kernel and
Remote D : Application
Communication module Remote '

n
Operating System Communication ! Stub module

Communication Communication
Interface - > Interface
"""""""" Physical data R T A
Hardware Hardware

a9 216 94 gy BRE AZEJO TXE

2 =FdA4E GDBe £4& AHEletes UWA 2y ZES A5
AN G A A (FreeRTOS)o E3A 7] 0 24 FreeRTOSA oA 914
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Software Interrupt, Prefetch Abort, Data Abort, IRQ, FIQ & 7707} 2
i, ZF e A BAstE ZEAAE dete sARER Ak
3E 2.25% ARM Z2AA 9 oejAe 53 Zhzhe] WAl A7] & YERAT

o £ A 2 2HA Al 7]
Reset Azdo] A Q7 Al e Al Al JE Ay
E FA oA TAAE JEHHPE AE7F ARMel 94
FIQ (Fast Interrupt Request)
A
E FA oA TAAE JEHHPE AE7F ARMel 9
IRQ (Interrupt Request)
Ay
SWI (Software Interrupt) (AFgAFe] o] o3l SWI HHo] 23 A] 3k
A5E Fa4h TN HWEHE desn ¥ o MMU
Prefetch Abort  wWzZa Ao]r|o A ASE Abort A1F o] P 2
s Ay
ZEE T4 FAA dHelHE ¢AY i & o
Data Abort MMUY #2228 Ao]7|o A A3 Abort A& ¢
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Undefined Instruction
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¥ 225 ARM Z2AA de)xg 2 @A A7)

ARM Z2A MM = A AZESO QIEHE oA 27} s
W SVC R=, Undefined Instruction o< * 27} 2AsH Undefined =
=, Prefetch Abort9t Data Abort o€l 2j7} A5 Abort 2=, TRQ
7F e IRQEE, FIQ7 2 A FIQ Rz A3t o9Aas
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g 7F sk mE Gl FAe e TEIANS FIdsEE Ho| )
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of 9] A 2] HE A TARE - 9]
Reset 0x0000 0000 SVC (Supervisor) 1(High)
Undefined Instruction 0x0000 0004 Undefined 6(Low)
SWI (Software Interrupt) 0x0000 0008 SVC (Supervisor) 6
Prefetch Abort 0x0000 000C Abort 5
Data Abort 0x0000 0010 Abort 2
Reserved 0x0000 0014
IRQ 0x0000 0018 IRQ 4
FIQ 0x0000 001C FIQ 3
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BreakPoint:

BKPT
BX LR

¥ 227 oA9H g TA P
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A g Ay HEs YEith. ARM ZEAIA 9 ol
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static void exceptionHandler()

{
exceptionRegisters[15] = *(uint32_t *)0x027FFDIS;

retAddr = computeReturnAddress();

- 50 -



build_t_packet();

putPacket(remcomOutBuffer);

debugStub();

jumpBack(retAddr);

% 228 oA HEsY

ARM Z=2A|X7F o F-ol A S == 04194%%“4%: 1A sta At Al
e o] golzehelyt WHE AAVE ) ol TR aoA o 9 A
g5 3 Fo HEoh= A ARE 0}% g w9 Fasteh 72 oA
7 d2 TANE gHo golxzey) HEobd uw PCol AFEE 9
ARE ¥ 2209 2o B = A+= Prefetch Abort o 9] x2S B A|
A GDB 28 REZ XY EE Hojglomz I 2307 2 wygo=
delA A HAGES stxEs FdAt s FFolA= CPSRY

&

j
e WES Al A4 B4R e B F2E AURED H

[k

of) 9] A By o]zl PC
Undefinded Instruction Decode w7 PC = LR
SWI (Software Interrupt) Decode ¥H7| PC = LR
Prefetch Abort Execute T4 PC = LR - 4
Data Abort Memory %A PC = 1R - 8
IRQ Execute T4 PC = LR - 4
FIQ Execute T4 PC = LR - 4

¥ 229 ARM Z=2AA oL 9 g7 gho]xzkel
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static uint32_t computeReturnAddress()

{
uint32_t returnAddress;
uint32_t currentMode = getCPSR() & 0xl1f;
uint32_t thumbState = getSPSR() & 0x20;
// Prefetch Abort
if(currentMode == 0x17)

{
returnAddress = exceptionRegisters[PC] - 4;
if((uint32_t)BreakPoint == returnAddress)
{
exceptionRegisters[PC] += 4;
returnAddress += 4;
}
}
else
{
returnAddress = exceptionRegisters[PC] - 4;
if(thumbState)
{
returnAddress += 2;
}
}

return returnAddress;
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& 08 FreefITOS el » pRicimalitt void = (e}
= o Theead (1] <maind (Susqanded | Bralpoint) B ol ke |
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// Download Port Number for WIFI connection
#define DOWNLOAD_PORT 3389 // Just it, No special meaning.

// File Transfer protocol

#ifndef MAX_FILE_NAME_LEN
#define MAX_FILE_NAME_LEN 32
#endif

#define MAX_FILE_SIZE (2 * 1024 * 1024)

#define MAGIC_LEN 16
#define MAGIC_DOWNLOAD_STRING (& @%=DALL=}""+)"
#define MAGIC_CLEANUP_STRING ")+ }=LLAD=%@" &("

#define MAX_FILE_LENGTH_LEN 16

#define RESV_LEN 8

struct header {
char filename[MAX_FILE_ NAME_LEN + 4]; // MAX 32 byte ASCIZ file name
char flash; // 'F' if write after download, otherwise "X’

char run; // 'R’ if run after download, otherwise 'X’

char debug;, // 'D’ if run with debug, otherwise 'X’
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// set 0

char zero;

char reserved[RESV_LEN];

char filelength[MAX_FILE_LENGTH_LEN];

// Reserved

// ASCIZ file length

5
#define HEADER_SIZE sizeof(struct header)

#define RESP_CODE_LEN 4
#define RESP_STRING_LEN 28
struct response {

char code[RESP_CODE_LEN];

char string[RESP_STRING_LEN];

// 3 Byte Reponse Code and Blank
// Response String (ASCIZ)

I3

#define RESPONSE_SIZE sizeof(struct response)

// Response Code definition

// 000" : No Error

// "001” : No Error, with Some Comments as follows
// "100" ~ "899" : Error and Cause

// 999" : Internal Error

// Protocol Description

// 1. HOST -> NDS : MAGIC DOWNLOAD STRING

// 2. HOST -> NDS : FILE HEADER

// 3. NDS -> HOST : OK

// 4. HOST -> NDS : File Data (in Bytes)

// 5. HOST -> NDS : CHECKSUM

// 6. NDS -> HOST : OK

// 7. HOST -> NDS : MAGIC CLEANUP STRING
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1. JDK
JDK(Java Development Kit)= ¥ =X Al&3t= &3

H
Eclipse /N =57} Javaz wHEo1# 9lo== Eclipses A #3st7] 913

Qa3 =2 Eclipses A A|517] Aol HA A x|}

1) http//www.oracle.com®] A Downloads ™% 4 # 3t}

v QraC e oy index
PRODUCTS AND SERVICES  SOLUTION s STORE  SUPPORT  TRAINING  PARTNERS  ABOUT Qracle Technology Network '

Oracle Solaris 11 5™ strategic | oracle Cloud
Introducing Oracie i Insights

Solaris 11.1

Oracle Solaris 11—the = Sl :
First Cloud OS w 3

The latest update of Oracle Solaris 11 delivers
unprecedented scale for cloud infrastructures and
Oracle environments.

Oracle Solaris 11.1 Online Launch Event
D v the all okt e
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2) Java &52] Java SE WS Agldic),

.

| =) Oracke Software Downloads

Browse by Category: '
|
i Java
T » Java ME
a SE (includes JavaFX) | Early Access » Java Runtime Environmen! (JRE)
Database |
» Database 11g Enterprise/Standard Ediions  +  Grid Infrastructure |
Download page includes: Client,
Clustenware, Examplas, Gateways - ILM Assistant
= Database 11 Express Edition = Instant Chent
» Audd Vault « MySOL
» Berkelay DB + NoSOL Database
= Big Data Connectors + RobProducts
- Cluster Verfication Uity + R Distribution
+ Secure Backup

= Database Firewall

« Database Mobile Server « Secure Backup Clowd Module for Amazon S3

- TimesTen InMemory Database

» Database Vaull

Middieware |
= Fusion Middleware » GlassFish Server N
= AlA Foundation Pack « GoldenGate
= BPEL Process Manager » Hypenon Performance Management and BI
= Business Activity Monitoring = Identity Management I

3) JDK Download ¥ &S A &lskc},

Java SE Downloads
Java SE Suppont
(| Java SE Advanced & Sufle Latest Releasa Mext Release (Early Access) E!u::ndm Previous Releases
g Java Embedded
JavaFx # NetBesns IDE
s Java Resources 1
Wieb Tier p _ . # Maw to Java?
dava Card 4 « (3
= - — by — - & APls
TeaTv =’Java | =:JavafX & NetBeans =’Java :
& Code Sampiles & Apps
New b Java Java EE 3
——— ———— — R —— Documentation
Java Magasine -
Java Plahn‘sm oK} JavaFX 2.2.3 JOK Tud + NetBeans JDK T + Java EE & Javacom
Java Advanced
# Javanet
- # Stugent Develogers
Here are the Java SE downloads in detail: ¢
# Tutorialy
Java Platform, Standard Edition ", 4’6“‘
— ¥
Java SE Tud JDOK
This releases address security concerm:. Get it now
Oracle strongly recommends that &l Java SE for FREE!
T users upgrade bo Ehés release.
JavaFX 22 3 is now bundied with the JOK on
W : andt Limx xBEB4. JOK T Docs. JRE T Docs
oo - Instaliation - Instaliation I
“What Java Do | Need? You must have a WU ooy o]
copy of the JRE (Java Runtime Environment) - Readme = ReadMe
on Your System torun Java apphcatons and
applets. To develop Java applications and . - : T
Development
dpplls younesatw DKL | o gons | o e Liosnse Secer (Tean !
= Java SE = Java SE
Products Progucts
- Third Party = Third Party N
- EREER —— §
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4) Accept License Agreement &8 A=A F, SFA A 2 HAS

A g},

— )
| =) Orache Java Development .. | )
eIpeT 1 Chbox Unoer Sub ton Ca

DT HOWSIBTIer (CK (N8 CHcH

o Jawa Doveloper Day hands-on workshops (ee)h and olhers events

! = Java Magazine

You must accepl the Gracie Binary Code License A for Java SE this # Tutoriai
R Yy,
I  AcceptLicense Agreement @ Decline License Agreement I £
Gatit now
for FREE!
Product | File Descriplion | File Size Downioad | Subscriba Today E.
T 585 120,63 M8 & jak-Tug-brus 1525 rpm
Linux x85 92 85 MB B jok.TuG-bnux 4536 tar gz
Linu: x5 112,82 MB & jok-TuS-Enu-x64 rpm
Lanu x64 91.59 MB # jok-Tug-Enux-x6d 1ar gz e e e
Mac 05 X 143,47 1B # jak-Tug-macosx-x64.dmg Devalopéras Thard
Solaris x86 135.14 MB B jak-Tud-sokaris-i586 tar. 2
Solaris x86 9151 ME B jak-TuS-sotaris-i586 tar gz
Solans SPARC 1357 ME B jok-Tug-solaris-sparc 1ar.Z
Solaris SPARC 05.15 MB 8 jdk-Tud-solaris-sparc 1ar.gz
Solaris SPARC 64-bit 28MB #® jak-Tud-solaris-cparcvd. tar T
Solant SPARC 84-bit 1751 ME # jdkc-Tud-solaris-sparcvd. tar gz
Solans x54 2243 MB # jok-Tud-solaris-x64 tar 7
Solans x54 14.94 MB & jok-Tud-solaris-x64 tar gz
ALE S5 NG L 3 s
Windows xG64 90.03 MB # jok-Tug-windows-x64 exe |

| Accept License Agreement @ Decline License Agreement
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Welcome to the Installation Wizard for Java SE Development Kit 7 Update 5

This wizand will guide you Evough the instalation process for the Java SE Development
¥it 7 Update 9,

15/ Java SE Development Kit 7 Update 9 (54-bit) - Custom Setup [

ORACLE

Select optional features to install from the list below. You can change your choice of features after

nstallation by wsing the: the Ct
‘ Feature Descrption
W= | o Seveprertis
e e
& s 8 PV o
bl e peiviste JavaFX runtme

| Tnstal to:

Instal to:

CWProgram FlesWisvaWye7W (e

The JavaFX SOK is now inchuded as part of the JOK. —
e ik | Cr¥WProgram FlesWiavaWidk 1. 7.0_05W v
L J
| i
| Next >
! — =
8] Java Setup - Destination Foider T T L === 18 Java Setup - Progress | P —

3 Billion Devices Run Java

ORACLE’

1) Java SE Development Kit 7 Update 9 (64-5it) - Complete

Java SE Development Kit 7 Update 9 (64-bit) Successfully Installed

Regater Java for FREE and get:

- Maotification of new versions, patches, and updates

- Special offers on Orade products, services and training
- Access o early releases and documentabion

When installstion is complete, product and system data will be collected and the X0t

product registration form will be presented, I you do not register, this informaton wil
nat be saved.

[ More informaton |

- 63 -



2. devkitPro

devkitProx= WH X DSE o] &3 AT E o] Jute] a3 £ A 2A(A

shelel, IA §) 2 gelueleE ATHE Byl

1) http://sourceforge.net/projects/devkitpro/files/ol A Automated Installer

WS AlE s,

T

. — = e e -
a | B hitp./sourceforge net/projects/ds - & X ’:!agg\.kﬂgm « Browse Files at _ % - .
[ -
Home B
| Name ¢ Modified ¢ Size ® Downloads &
m bulldseripts 2042-06-25 Best Calendar Component
FLEX SDK 3.2 to 4.5.1 Now fully
m devkithRM 2012-06-25 . CUStomiz
e flgr g
| maxmod 2012-06-18 -
m tools 2012-05-15 -
m libfat 2012-05-13 [
| A 840 8501
m libnds 2012-04-30 = ol Aot E
m devkitPPC 2012-04-23 —
: El T
m liboge 2012-04-23 e AEIIEU'”E
112-D4- fore §f =4 ={ Ko ]| (o]
m Automated Installer 2012-04-13 - | E:EI»I:lol M:lL'l E_|'
m dswifi 2012-04-07 -
m default armT 2012-04-06 -
m devkitPSP 2012-04-05 -
[ RE=T 2012-03-31
M Insight 2012-02-02 P
M misc 2011-09-15
:| e by Tnaa no 43 =
[l m [
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2) devkitProUpdater-1.53.exe ¥¥4S A3 3 LEz=
sk ol Yo Adst 3o Ao,

1 GCha-E: ples  Gbatook Gedspsuite  General-Tools  Gp32-Examples  Grit  Gatexconw  Hbmenu  Installer  Libfat
H Libgha Libnds Libnds-Master Libogc Maxmod  Mmutl  Nds-Examples  Ndstool Perlupdaters  Wii-Examples  Wiiload {
H Support Requests  Feature Requests  Patches Bugs News Donate ‘

Leoking for the katest version? Download devkitProUpdater-1.5.%.exe (220.6 kiB)

Ze
Horme | Automated Installer E) i leﬂ E coat

Name ¢ Modified ¢ Size ¢ Downloads * L gg;gmﬂ

4+ Parent folder A B 4 U

m pravious 2012-04-13 [ Y \ al .. s
davkitProUpdater-153 exa 20120413 2208 kB %3 0K

README md 20120611 312 Bytes T 0

devkitARMupdate. pl 201204-11  65kB 2 0

devkilPPCupdate.pl 20120411 57kB [ | I (T o P

Totals: 5 liems 2334 kB 294

The exe is obviously the installer/updater for windows and provides all 3 current tooichaing

These are the installerfupdaters for devkitPro toolchains. #P _E mx}&}
1 ® Oifet X! BIE2?

devkitARMupdate pl will instalupdate devidtARM on OSX/Linux deviitPPCupdate. pl will installlupdate
devkitPPC on OSX/Linux

The devkBPSP tarballs can just be extracted on QSX/Linux, i needs no other suppon files

5 s gleppel gEc gayE

8= INNOAP 1

o - CE = ‘
TS| =T - Ry
RS fLszozam

e EE 0230

ny B
TE BHD: |

-~ B g7
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3) ger= o oS AaPslo] devkitProE A X 3th. (Next, Accept
5 vFE2W ¥ EAgle] AXEY)
(7 devkitProUpdater 153 [EE—— i

Welcome to devkitProUpdater
Version 1.5.3

devkitProlipdater sutomates the process of downloadng,
nstaling, and urinstaling devkitPro Componenits.

OBk Mext to conbinue,

Enstall or just dowrload fles?

<pack J[ mext> || Cancel

{7 ceviotproupdater 153 I

Keep downloaded files after nstal?

Koo downioaded fies

i crverroupaane 353 | e

= Choose Components
Chacese the devietro components you would Be fo install.

{Check the components you want to instal and uncheck the components you don't want to
irestal, Chick Mext to continue,

‘Select the type of nstal:

Custom )

‘Space requred: 227. 348

L cevkitProUpdater 153

&3 deviitProUpdater 1.5.3 -

Choose Insfall Location
Chocse the folder in which to install devkitPro.

olipdater wil the tory, Torstalin a
different folder chck Browse and select anather folder, Chidk Next bo continue.

Destination Folder
: Wncdsdiev WoeviitPro

space requned: 227, 38
Space avalable: 16.768

Choose Start Menu Folder
Choss a Start Merw folder for the devidtProlipdater 1.5.3
shorteuts,

Select the Start Menu folder in which you would ke to oreate the program’s shortauts. You
€8 Bl eriber & name i create & res folder,

e dtiral
AcoESSONeS
Administrative Tools
Atmel AV Tools:

EBlackhamk
CyberLink YouCam
DIMEMON Tools Lite:

e )
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{7+ devkitProUpdater 153 - P e

3 deviitProlUpdater 15.3 e

i i | s
| Please wat whie deviitProlipdater downlands and instals the Setup was completed successfilly.
3 components X
Dewrioading meys-L0, 17.exe | Cospleted
L&) -—

Create shortout: C:WhrogramData Wiicroso ft#Windows WS tart MenuWerograms¥... -~
Crtput folder: & WhdsdewWdeviitProWnsys Won

Create shortout: C:¥WP - L WStart MernfiPrograms W,
568 (0%:) of 137348 & 56.0kB/s (5 minutes remaining) Output folder: & WidsdewWieviitProWProgrammers Notepad
| Create shoetout: C:WrrogramDataWiicrosoft WhVindows Watart MenuMProgramsW... .
| Create folder: C: W L W t MenuWrrogramsWae...
— 1 Output folder: c:WdsdewWdeviatPro
L J Create shortout: €:Werogr Wozart MenuWPrograms W,
| Created uninstaler: ¢ Wndsde WdeviitProWourinst.exe
Completed -
|
{7 cwvarproupdater 153 NSRRI [

Installation complete.

deviiProlipdater has finished installing the components you selec]
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3. Eclipse

Eclipsex= ZRAE FFoA JEHE DSE o]&3 AZEYO /fEs

3}7] 913 IDE(Integrated Development Environment) =--¢]t}.

1) http://www.eclipse.org®l 4] Downloads "2 21 €3t}

o Bl e e echipse.ang - B & X || Bl eclipse - The Eclipse Found._ H -

[ ~ = Wisit other Eclipss Sitas

Resources  Projects  About Us gic™ Custom Seamch

Featured Eclipse Project

Eclipse Lyo = Bownload Eclipse "

Enabling tool integration with O

W Follow @EckpseFdn f2oe 320

- compiiant m;-l: - » Plugins » Contribute
» Documentation » Report a Bug

Announcements ] The Easiest Way To Define
201211106 EclipseCon 2013: Call for Papers Deadline Nov 19, 2012 o oCalIng T oot

The EcipseCon Ca for Papers deadine for submissins i kess than a week away! Submit your propasal now - &
21113 Eclipse DemoCamps: Nov 18 - 24 a

Next weeks' DemoCamps include Bonn on Nov. 19, Dresden on Mov. 20, Toronto, Copenhagan, snd 4

Braunschwesg on Nov. 21, Paznan on Nov. 22, Budapest and Pecs on Nov. 23, and Jarksta on Nov. 24, 4
2012105 Register Now for Eclipse Day at the Googleplex 2012 Obeo

Eciipse: Day al the Googheplex will take piace o December 12, 2012 at the Google Mountain Wiew Campus. Click Desi &

here i ind ot more aboad e event or 1o regisier Lesigner
20121106 Eclipse DemoCamps: Nov 11 -17

HNext weeks' DemoCamps include Vancowver. Canada on Novernber 13 and Hamburg Germary on November

14

Eclipse Marketplace &

212023 Eclipse Survey: Big data, reporting and visualization
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2) Eclipse IDE for C/C++ Developers &&ollA g a|Ao] e B AS
S el

§ —_-‘il" ‘-.-J =] Visit oiher Eclipse Sitas =

| w4 Q08 =Z@
|

i

Home Downloads Users Members Committers Resources Projects  AboutUs Google™ Custom Seamch
Eclipse Downloads
Packages Developer Builds Projects W Follow @Eclipacfdn 12012 320
Eclipse Juno (4.2) SR1 Packages for [T NG| WOV =04 I
Gl Eclipse IDE for Java EE Developers, 221 Mg Windows 32 Bit RCRAN G
hSod Downicaded 1370578 Times  Detadls Windows B4 Bit = Compare/Combine Packages.
u Known lssues
' & Eclipse Classic 4.2.1 1238 Windows 32 Bit = Updating Eclipse
Downioaded 1,148 761 Times Detasls Other Downloads Windows 64 Bit
Eclipse IDE for Java Developers. 150 M8 Windows 32 Bit
Downloaded 615,177 Times  Detalls Windows 64 Bit
JBoss Developer Studio  Promated Dewniosd t Download
i Download JBoss Developer Studic 5.0 with packages for Mac, Windows or Linax.
| G’ Eclipse IDE for C/C++ Developers, 120 Mg Windows 32 Bit
Downioaded 309,213 Times Detaits. Windows 64 Bit
Eclipse for Mobile Developers. 144me Windows 32 Bit
Downloaded 177830 Tinmes Details ‘Windows 64 Bit
i Related Links
0 Eclipse IDE for Java and DSL Developers. 250me Windows 32 Bit = Docamentalion
I - Dowmioaded 171,605 Times Details Windows 64 Bit 2
= taks 2 Ainnaiion

ke PRI FeUD

Eckpse downloads - mirrcr selestion i ng 4

N : . ETEY Bieckccs coo jono ki wind a2t 53] i

2% B0 [Alp TP e =]
! = maann |
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= Eatv Sl et =
2AES =
A 3sltt}, (Eclipse CDTE 4
JDKw®H A& 7} skt

o
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, Eclipse 23 3d-S

A&t

Zo] 1} o™ Ci\ndsdev\workspace® X
A 71 Z9E AAHS H, OK HES = Eclipse®

kM AA P

-
%’ﬁ”’| L » TEE » B2E O0A3 (C) » ndsdev » eclipse »
T4 v ErO\HﬂEIOi i“.’:. v 7 Ui v M EG
FEEETE ~ o= - sus 4
o i 1. configuration 2012-11-16 27 .
ﬂ__‘] G_t_ — s dropins 2012-09-20 2F
=
j] i 1) features 2012-11-16 9
jl Subversion
% i I p2 2012-11-16 OF .
- ::E o | plugins 2012-11-16 @F
= Al}-x: L. readme 2012-11-16 27 .
J’ e = || -eclipseproduct 2012-09-14 2=
=it artifacts 2012-00-20 QX
&= | & eclipse 2012-09-14 9.
=
S i eclipse U12-05-20 =41
P 57 eclipsec 2012-09-14 9=
‘j&; - = ) epl-v10 2012-09-14 9=
i: E‘LAEL ED)J | | notice 2012-09-14 2=.. HIML 24 9KB
=]
) 1374 &5
- "
B Workspace Launcher — e A oo
Select a workspace
Eclipse stores your projects in a folder called 3 workspace.
Choose a workspace folder to use for this session.
porkspace: I( wndsdevidworkspace I Browse. I

Use this a5 the default and do not ask again

Ok | Cancel |
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Source Refacor Navigate Search Eun - Project

. =

[ Project Explorer 51

[¥ Problems T3
& items
Description

window Help

| e e g a6 G I O I NI @G

Resource

Bath

Quick Access

=0

Location

E0R % =

An outline is not available.

Type

o
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4. Git

Gite Z2a3 T A2 F= AYES 93 BEag vAd

-

i

(Distributed Version Control System)®]t}.

1) http://msysgit.github.com®] 4] Downloads "] F& A1 &3k},

ol & hrpimsysan github.com/

Welcome to the home page of Git for Windows
is 3 powerful version control system aiming to be the fastest decentralized source code management
on this planet.

ng its roat in the Linux development community, Git used to be quite dependent on POSIX features
ally only provided by Unix-style Operating Systems. Thanks to the efforts of a few contnbutors, this
ect succeeded i providing an almost feature-complate fork of Git on Windows. Being solely drven by
nteers in their spare time, it is nevertheless quite stable

rder 1o develop Git for Windows, these volunteers rely on a build emironment that is based on the
ys/MinGWY progect. To sort out the confusion revahing around the naming scheme, let’s have a look at

Repository
Rapasitory (build emaronment )
Mailing list
Git for Windows

Logo:
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2) Git-1.8.0-preview20121022.exe &S AEg H, vz 9d A%
S 9t Hol o Hsk o] At

hito/fcode google.com/p/msysall = € X || 2 Downloads - msysgit - Git .. %

A msysgit

Git for Windows Search projects|
PuojeciHome | Downloads | Wiki  Source
| Search Curent downioads _[¥] for full intaller officia o Search
1-6of6
| Labols s e
|Z€J Git-1 8 0-proview20121022 axe Fullinstaller for official Gt for Windows 1.6.0. Featred seta oa 23 a3 145 MB 62399
ENgES Ul installer Tor ofclal G for Windaws 17 11 Beta ETEL] ETEL] TTHE
(3] Git-1 7 11-preview20120704 exe Full installer for official Git for Windows 1.7.11 Beta Juld Juld 14.7T MB 26021
(%] Git-17 10-previgw20120409 exe Full installer for afficial Git for Windows 1.7.10 et Apr 2012 146 MB 243063
(4] Git-17 9-preview20120201 exe  Full installer for official Git for Windows 1.7.9 Bats Feb 2012 Feb 2012 144 MB 294784
! (%] Git-17 8-preview20111206 exe  Full installer for official Git for Windows 1.7.8  geta Dec2011  Dec2011 136 M8 185738
1-6ol6
/
l Powered by Google Project Hosting

Lh-LL !
e Euosac
o= B 023 0

o ca: EREEIRTTTE

L L AETETET

i P - P s 4 - Y 87
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71 & o
A S A3}t (Next, Accept 52
FEH E FAgle] AAE)
& ot sewp [EEEE=>=) [@ ctsenn
Informal
Welcome to the Git Setup Wizard e . — 0
This vl irestall Git version LB.0-preview20121022 on your
- ‘When you are ready to confinue with Setup, dick Next.
[t is recommended that you dose all other applicatons before
i centrang.
I Chek Next b conbnue, or Cancsl to et Setup,

|[GNU General Public License S

Version 2, June 1991
St (& ree Softeare Fousdition. oc,
(T Fiack  dulte shb, miaton WA BELLL-3e OB
s parwittad to oy ind distriute vrbatie e
gl CRtEah g oF 18 ot 4 Hiosad

Praamble

The licenses for most software are designed to take away your

freedom ta share and change it. By contrast, the GNU General Public
i inmnse s ntended to nsrantes v fr
(|

tn chare and chanoe

<gock || bestr ][ conce |

© Git setup E=EEE  Git Setup
Select Destination Location Select Components
Where should Git be instaled? Which companents should be installed?

L Setup wil nstal Git nto the folowing folder.,

Select the components you want to instal; dear the components you do not want o
Install. Chok Mext when you ane ready to continue.
Ta conirue, dick Next. If you would like to select & different folder, dick Browse.
C | Browse...
) Advanced context mens (git-theetah phugin) 1,017K8 | ‘
¥ Associate .git™ configuration fles with the default text editor _|
._J..hm.ﬂlﬁﬁh:bennvmm -
Atleast 75.4 M8 of free dsk space is required. Current selection requines at least 75.4 MB of dsk space.
becodt, con 2 SR ocle. col
<ok Biext > Canced < Back fiemt > Cancel
& Git setup g £ Git Setup ozt
Select Start Menu Folder Adjusting your PATH environment
Where should Setup place the progran's shertruts? ow veould you ke to use Git from the command lne?
; Setup will reate the program's shor tasts in the following Start Menu folder.

Use Git Bash anly
This is the most conservalive choice i you are concerned about the stablity
Ta continue, didk Next. If you would like to select a different folder, dick Browse. of your system. Your PATH vell rot be modified.

mm.ﬂhmmwnm. Use this opbon if you want to use Git
from & Cygan Prompt (make sure to not have Cygvan's Gtinstaled).
© Run Gt

from th

Both G and its accompanying Unix tools will be added to your PATH,
Warning: This will sverride Windows tools
17 on't create & Start Merw fder

ke find.exe and
sortexe. Select this option only f you understand the implications.

<pock B memi> ]| coen

«mlm;|w
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Lol i |

[@ ctsenn

B )

Choosing the S5H executable
Which Secure Shel dient program would you ke Git to use?

Lexe that comes with Git. The GIT_SSH and 5VN_SSH
emvronment variables will nat be modified.

) Use (Tortoke )Plink
PUTTY sessions were found in your Registry. You may spedfy the path
o copry of {1 exe from the =]
¢ PUTTY appbcations. The GIT_SSH and SVN_S5H emcrment
wariables wil be adpsted to pont to the following execstable:

€:Wrogram FlesWTortose SV Wibin WTortoisePink exe

©

Configuring the line ending conversions
How should Git treat Ine endngs in text fles?

©

annmwuﬁmmmmm.mm

text fies, CRLF will be corverted to/LF. For cross-platform projects,
this i the racammended saitng 60 Windows (Teore. sutoartf” is sat 15 "rus”),

 Checkout as-is, commit Uni-stybe Bne endings
Git wil ot perform any conversion when checking
committing text fles, CRLF wil be converted to LF. For coss-platform projects,
this is the necommended setting on Unix (‘core.autootf™is set to nput’).

_ Checkout as-is, commit as-is

it wil ot perform any shen chedtng o
text fles. Choosing this cplion is not recommended for cross-platform
projects ("core.autnerif” is set to “false”).
< Back Ij et > I Canged « Back Ii [ I: Cancel ]
@ Git Setup £ Git Setup
m::nai:mknpmmmmm. ® Completing the Git Setup Wizard
Setup has finshed instaling Git én your computer. The
Extracting fles... ‘appkcation may selecting
C:¥Program Fles (x85) WoertSWS. 8.8 Wms ys Wauto o Chck Firish to et Setup.
2] =T tes.rtf]
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5. Tortoise Git

Tortoise Git& Windows &G A A A GUIE E3 GitS A& + 9

EE g EToln

1) http://code.google.com/p/tortoisegit/ol /1 Download TortoiseGit ™ 7=

A g},

rtoisegit - Porting Tortois... X

oogle.cor

My favorites ¥ | Signin =

tortoisegit

Porting TortoiseSVN to TortoiseGit Search projects| | |

Project Home ‘ Downloads ~ Wiki lssues  Source

Summary People

Project Information TortoiseGit - The coolest Interface to Git Version Control |
Gl 72 Recomenend (s b Coogle Git Version of TortoiseSVN. It is a port of TortoiseSVN for Git.

Project feeds

i TortoiseGit supports you by regular tasks, such as committing, showing logs, diffing two versions, creating branches and tags, creating patc

Code license and 50 on (see our Screenshots). You're welcome to contribute to this project (help on coding, documentation, Translation, testing preview

GNU GPL v2 releases or helping other users on the mailing lists is really appreciated)

Labels

Git, VersionControl Download & Install

TortoiseGit, Tortoise,

W:_ cans msysgit The latest and recommended release of TortoiseGit is: 1.7.14, see ReleaseNotes for details.

hellE ;

ShellExtension, Explorer | Download TortoiseGit I
4% Members New release candidate for 1.7.15 published: Download release candidate

Izn_._@gmail.com L . "

sstrickr._@gmail com System prerequisites and installation howto

5 contribut
SLAILE msysgit 1.7.10 or above (the "Full installer for official Git for Windows" download package is sufficient) is also required for TortoiseGit

(recommended order: install TortoiseGit first).

Featured

4 0-32bit msi

TortoiseGit-1.7 14 0-64bit msi
Showall» 196 |

¥ Wiki pages
Screenshots o
QatinHmuTa
<[ . 1 v
— - ————— d




' M tortoisegit _ _
Parting TortaiseSVN to TortoisaGit ‘Search projects.

ProjactHome  Downloads | Wikl | lssues  Source

Search | Current pages E'] far Search

Download
Download oveniew page Updaind Hov 11 (4 days 895)

Download
The current version is: 1.7.14.0
For detailed info on what's new, read the RaleaseNotes

Please make sure that you choose the right installar for your PC. otherwise the setup will fail.

for 32-bit OS5 for 64-bit OS5

Before reporting an issue, please check that your problem isn't fixed in our latest preview release. Also see What to do if a crash happened?,
Language Packs

Country Code | Completeness | 32 Bit| 64 Bit
Chinese, simplified | zh CN | 100% | Setup | Sewg |
Chinese, traditional | zh_TW | 100% | ot | Satum
| Czsch les |sa% Setup | Setup
| French v 100w |Satup | Sewp

b » ZEE » 23 CA3 (C) b ndsdev »
Subversi

:Ai - . devkitPro 2012-11-16 2H.. oY =G

" ;-qu Ji eclipse 2012-11-16 ... DIe =G

B A 1. eclipse-cpp-juno-SR1-win32-x86_64 2012-11-16 @F... Iy 80

J s

& =318
™ Ry

& =z02a3 @

@ ERO2I @) _ o " J ’
b TR TE YY)l TortoiseGit-1.7.14.0-64bit -
I+ EAD: [Windows Installer 57| X| |

(- =Q =77 HEE) ] ’ FH I
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3) tteEmE wmo S Aol Tortoise GitE A x| ghc},

= =
(Next, Accept 5= T2W & LA gl e}

8] Tortoiseqit 17.140 (54 bl

Welcome to the TortoiseGit
1.7.14.0 (64 bit) Setup Wizard

The Sebup Wizard will instal TortolseGit 1.7.14.0 (54 bit) on
your computer, Chck Next o continue or Cancel to exdt the
SeAp Wenrd, o s

Tortoise GIT

<Back [cenca ]

1 TotoiseGit 1.7.14.0 (64 binvﬁg_‘

Please read the folowing important information before contirmang.

=&

| Copyright (C) 2008-2012 - Frank Li, Sven Stickroth & contrisutors te

i free. You o pay for it, and y use it any way you wand 1|

is ceveloped 35 an Open Source projedt under the GHU General Public License

{(GPL). That means you have full access to e source code of this program. You can &
A on cur website at htpicode google comiplortoisegit

[Should you wish to modify or redistribute this program, or any part of it, you showld

rerad thie full terms and condifions sef out in the license agreament bafore doing so.

4 copy of the license is availabie on our website.

M you simply wish 1o install and use his SoRware, you need only be aware of the

discizimer conditions in the license, which are set out below.

N WARRANTY

I inwiinisn Bk s s, Ul s, ol et B o, v im0t e,

« Badk fext > | Cancel

R T~ )

1 TotoiseGit 1.7.14.0 (64 binvﬁg_‘ i — :' =)

Choose 55H Client
Choose a kind of S5H Chent

|r§ TortoisaPLink, coming from Putty, intsgrates with Windows better. |

() OpenSSH, Git default SSH Chent

# Custom Setup

Picke an ins tall loeaion and which features you want.
Chck on the icons in the tree below o change the way features wil be nstalled,

— Feat,
&[] Tortosect | The Tertosect package and
== | 32bit Tortomet Shel £|  depardendes.
5= | Addtional icon sets.
‘3= | Regster affpatch fles
=3=| Englsh (5] dichonary
Feature Sire
Thes feature recuires 2IMB on your
e dirive, Tt b 4 of 4
subfeatures selected. The
L — § | subfeatures requne ESERE.
Lecation: C:WProgram Fles WTortomeGtW

] [Cepss || mest> ] [ conce |

Frorowen o win ey DN

ek Irestall s et 1 you want - change any of your
instalation settings, click Back. Cick Cancel to exit the wizard.

o e ]| (o)

# Installing TortolseGit 1.7.14.0 (64 bit)

Phease wait whie the Setup Wizard instals TortoisaGit 1.7, 14.0 (54 bit), This may
Eake: several minubes.

Status: Wit system regstry values.

Tharks for using TortoiseGit. shaw your
development by donating!
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- — -
#l TortoiseGit 17140 (64 bif) Setup e - [

Information

Please read the following important information before continuing.

Copyright (C) 2008-2012 - Frank Li, Sven Strickroth & contributors -

TortoiseGit is free. You don't have to pay for it, and you can use it any way you want It1
is developed as an Open Source project under the GMU General Public License
(GPL). That means you have full access o the source code of this program. You can
find it on our website at hitp://code.google.comiphortoisegit

Should you wish to modify or redistribute this program, or any part of it, you should  —
read the full terms and conditions set outin the license agreement before doing so.

\A copy of the license is available on our website

If you simply wish to install and use this software, you need only be aware of the
disclaimer conditions in the license, which are set out below.

NO WARRANTY

Drennen thn nranram e liranend fenn nf sharan Hiaen ie nn aereanhs far e

[ <Back J[ mext> ]I[ Cancel
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6. Emulator (DeSmuME)

DeSmuME+= YHIE DS & 2295 Ags 5 e

ol o},

Ll
™
i
o,
o

1) http://desmume.org/°ll 4 Download |

DeSmuME - Nintendo DS . %

DeSmuME

Nintendo DS emulator

DeSmuME 0.9.8 0SX build updated with Mountain
Lion support!

Avgust B, 2012 S S
The 05X version has been updated to support Mountain Lion and fix an
oceasional crash that was annoying some users,
Grab it herel
Archives |
Posted in Releases | 52 Comments » * Auguit 2012

Sormtig -
DeSmuME 0.9.8 released!

Agl 9th, 2012

Yes, its been 3 while since the last release, but we havent been
completely idle. There's a brand new top shelf Cocoa frontend to make life
far more pleasant for 05X users, and a host of compatibility fixes.

Head on over to the download page and check it out!

= edit (05-apr-2012) - the win32 binary was updated to remove the
console window which was accidentally left enabled

= edit (18-apr-2012) - the win32 nosse2 binary was updated to fix it so
that it was actually what it says itis

* Fabrusry 2007

= edit (28-jul-2012) - the OSX version doesn’t work in mountain lon. » Decamber 2006
youll get sound but no video. well post an update here when we have a » Nevambar 2006
solution for you. * July 2006

=

=]

el o] ¥
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DeSmuME

Nintendo DS/emulator

Download Pages — 3
* Dowelond = -
The latest version is 0.9.8 » Seresnshols |
If you are confused by these choices, then you definitely want one of » Dgeme e
these. If you are still confused by choices, then pick the first one. If you
are still confused, then you need to pick a different hobby. [Search]
¥ DeSmUME v0.9.8 Windows 32 bit binary hihves
@ DeSMUME v0.9.8 Mac binary * August 2012 i
) » April 2012 = |
he rest of you may want to choose one of the following: * Fabrusry 2011 o
* May 2010
B DeSmuME v0.9.8 source * November 2008
* July 2009 =
B DeSmuME v0.9.8 source for Windows » June 2009
* May 2009
® DeSmuME v0,9.8 Windows 64 bit binary = April 2069
* Fabruary 2009
¥ DeSmuME v0.9.8 Windows 32 bit binary (non-SSE2 build) * Jasuary 200%
» April 2
And there may be other interesting things at the: 3 :e.:?:m
* July 2007
Downleads page on Sourceforge Sy
You might consider donating at the: » May 2007
» March 2007
Donations page on Sourceforge * Fabruary 2007
» Decamber 2006
* Novambar 2006
* July 2006

. Kok 4 dnvipro
whoRn o b echpne
& #chpse-cpp-uno-SR1-WIN3Z88 65
i) WEINR YREpTHE ! 41 W ecipae-cop-juno SR1-wind-ihe 64
(e INNOAP [ @ o s
_ s — ! Lesosam
SRS Dot o e e B 023 @)
S D] .
@ SR ™ LU
01 HI-POINT71E2] - = |
ADTEMR! D B desmume-09.8-wndd -
O B [Alp T e B

A R
A EHE Jae
ez

U TN BB

- B0 @717 -I A
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erE we

HdE 4= HAT F, DeSmuME A 5d& A3y

[@ vesmunz 09506 el ol i |
File  Emulation  View Config Tools
[
4o» GEE + SEOA3 ) » nduder » deumume-08-winid
Fir  BOEMEQER- SRO¥- ARG
FEEE = ol E: N
L aumacas i
miem e |
5 L cormg
-"'M e ek "
4 Debmubdé
8t 1
i 4 _omm:un
o an | READRMELIN
&k READMEVAN
™ yEe
Laposae
o BE 02301
} 97 we
-
—
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7. NDS-IDE Repository

2 =ToA AFse B ZAE0IE 874, A3 uSdd A8E

A, 22~ %) Github, Sourceforges %3] 373t glo LA

29 & Githubs o]-&3to] & stal At Gitg ol&3ste] AFs 98 2
5

28 there Zzay dviad 9 9F

Sourceforge <3| ©]#] : http://nintendo.sourceforge.net

Github & ¥ ©]#] : http://github.com/hllitj/nds-ide

@® - @ ¢ Explore Gist Blog Help vessie 3 % B
« | hititj/ nds-ide [l Pull Request || @ Unwaich = | # Unstar 12 | [# Fork 2
Code Network Pull Requests o Issues 7 Wikl Graphs

This project is 1o develop IDE for NintedoD'S homabrew software. (Ecipse based IDE with gdb support, RTOS nunning on Nintande e——" -
D3, wifi download + usb download) — Read more

22 Clone in Windows o AP - ;snl Git Rend-Only | htzpa://github,com/hliied/nda-ide.gie I;:] Read+Write access E
P branch: master = Files  Commils Branches $ Tags Downloads =8
nds-ide / @ B6 commits

Merge branch 'to_bring_it_up’
[i7) gamjatie autnored a manth ago B 1atess commir dedzizecds i
B8 Downloades 2months ago  zombie WHEH £I21, 28 forkS ALE [hansung] L
. devkitARM 3months ago  Added list of files wani 1o ignore o add to stage [gamjaSe]

B trampoline2bA9 amonthago  poried 3-simple-ia [gamjade]

E DS _Store 3Imonths ago  delete needless file [TaeWoong-Song] !
B maks_onv.ch dmonths age  Added a line to make command tools path is added into PATH env var [gamjade]

= oneshot_build_companent sh 4months ago  Fieed oneshat script 1o copy default elf{arm7 default bin) to libnds dir [gamjade]

B params json &months ago  Created gh-pages branch via GitHub [hi1it]

B readme.td Imonthsage  _ [TaeWoaong-Sang]
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1) Tortoise GitE o]&3lo] A<F

oz 9

Ay
Repository S Clonedto] the&
3to] Git Clone... W7 =

2o geRE we ded 942
s}

e

2SS
X a2

{C#ndsdev - Git Command Progress - TortoiseGit

| b ERE » B O3 () » ndidev s v | 4a || netoev 55 )
E ]
= ? = = - 0 4zam =
FU - o mE N E8 v 25 4 e 1] =70 i Uil Q
i gl oL BE IS0 '
B G2Es Ji desmume-0.9 8-win32 = P v
B 5e nE Ji deviitro N2 DEE
it o e B B AT KB
\ eclipse-cpp-juno-SR1-win32-x86_64
A 0 EHY b workspace
} Git & desmume-0.9.8-win32 g :
i = Subwversion & | devkitProlpdate O BRI HEAD Cirl-Z
g #M (@ devitProlpdater-15.3 28 M) 5
B une B eclipte-cpp-juno-SR1-win32-x86_64 e
= A € Git-1B0-preview20121022 ] ! Git Clone. |
o By | dk-Tud-windows-xéd [} it Create repositary here..
18 TortoiseGit-1.7.14 0-64bit .| RS TorcinGie .
<538 & SN Checkout
#  TortoleSWN »
= mRE
& 2% 023 AE SHEZIW) r
ca B8 023 ) PO
LN E
J 127 B &% 1
il
==/
2* Git clone - TortoiseGit . [ ) )

(

WRL: ] hittps: fgithub. comhi ttj/nds-de.git

4

Web v

Divectory: | C:Wndsdevnds-de| [ Bomse |
| |depth |0 Rearsive [ Clone into Bare Repo
1=
| sy cey - [
|| From SV Repository
W F]From sv Repositary
| Dok |tk Tags |tags Branch ~ |branches

Erom [0 UiserName
[ox ][ comel | [ meo |

& W

git.exe clone
ide_giz" "C:\ndsdev\nds-ide"

Cloning inte 'C:ndsdevinds-ide’...

remove: Counting objects: 5185

remove: Compressing ebjects: 1008 (7935/7935)
Receiving cbieccs:

--progress -v “htups://github.com/hilici/nds-

S% (1085/21696), 1.56 MiB | 561 HiB/s
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2) R e ey

— Switch/Checkout... #]7Z5 A &3k

g3l OK B ES =2 microprocessor B.el x| 2 7 gk},

L v HFE » E% 023 (C) » ndsdev »

s 6 2% NES

=33} TortoiseGit

, microprocessor H#M 2| & A

» |45

| ndsdev &8¢

FHv AW ANSHANIR- IR~ AED
i gnw| o
L desmume-0.9.8-win32
A devdtpro
& eclipse
Ji eclipse-cpp-juno-SR1-win32-x88 64
A mo=aE L. nds-ide
A Git L workspace
< subverion D desmume-0.9.8-win32
4 E2M ] devidtProlipdste
Buce @ dedkitproUpdater-15.3
(SR} & echipse-cpp-junc-5R1-win32-x86_64
o &Y © Git-1.3 0-preview20121022
L8 1k Tum-windows-64
CY =13 1 TortoiseGit-1.7.14,0-6461
- yRe
fL=gnea@
s B8 023 ©)
L REEEES
Y ndside D R 2012-12-02 SR 508
f l T #0

2033 WHL 1] 32

B0}

A A WAAN

Git GUT Here

Git Bash Here

B2C2 T FRN BIHE)
BRO2 WY AT CHEN STHA)
BRO2E HEEF)

B SHHWD) 1HF)
wTeE YanTL)

TR WO ARHI|(Y)
“nds-idezip” S8 UAK|Q)

28 QUM

3 Git Sync._.

Git Commit -» “gh-pages”...
TortoisaGit

SVN Chackout..
TortokseSV

O M= XYW

@ WASE ZATAW
srolmEEg ZRD
BUEZI0N

FEHEAM

B4(C)

B2 73] 2HE7IE)
4am)

O HrRTI(M)

“y®

1

o Pl

W Fetch..
2 Push

@, Oiff
@, Diff with previous version
&« Show log
Gy Repo-browser
By, Check for medifications.
T Rebase_.
A Stash Save
Bisect start
&  Resalve..
9 Revert.
B¢ Clean up.

=) Switch/Checkout.
»

Merge.
TP Create Branch
T CreateTag..
L=
° Add.
#  Submodule Add

& Create Patch Serial
& Apply Patch Serial..
T setings

% Help

&%) About

i Ciwndsdeviinds-ide - Switch/Checkout - TantoiseGit
Switch To
| ®&rench |rematesjorignjmcroprocessor i |
| F
Opton -
: [¥] Create New Branch MCTOPrOCESS0r
(|~ Drorce
[ (V] Track
| [loverride branch if exists
-

microprocessor from origin.
Switched to a new branch 'microprocessor®
Success (18564 ma 8 2012-12-02 2% 5:47:16)

Abort
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| » ZFEE » ST OA3(C) » ndsdev » nds-ide » B

B O A Y B T ety
nds-ide Z4 )

2lo|=3i2i0) =3 ~

T -

M2

28> oA EB - ZRGM v 4 =D
a2 am £ om ) ED = 23 27| g
|J\ 0892080 2012-12-02 95 LY EG
= EoEaE __ )} 0992006 2012120295, WY =Y
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Subversion 1 bin 2012-12-02 5. I =
24 [ downloader 2012.12-02 2=.. o2 =0 |
e = L example 2012-12-02 2= I =0
= A 1 lab 2012-12-02 2= T =G
% 1l lemonade 2012-12-02 ©=.. T =G
4 psp_send 2012-12-02 €= LY =G
@ =a= Ll |l snakeFeeding 2012-12-02 9= T =0
1| Term_Projects 2012-12-02 95 T =G
M 2z [ .os_Store 2012-12-02 95 DS _STORE I 78
&=zo0ra@ - || README 2012-12-02 2. H=HAE 24 1KB
371 25 =
b CheEE =20

ENEEE!
Git
Subwersion
24
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B AR

o =2

il

=

® 1=

=
&E=Ezora
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s7f 2=
. 4
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j down_server
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2012 1002 6
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8z MicroprocessorExperiments-UserGuide-vl.1-JangYounglun  2012-12-02 2=..  Adcbe Acrobat Do
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A 243 uFg FAF AL (48 FE: simple-io-1)
1. TREAE AA
1) Eclipse A3 9d & Aasta Jasdolxs A7 93 o] Yo

W Ci\ndsdev\workspace® Z2AEZ A#Ad 7|E ZHE A3 H,

OK HE<S =12 EclipseE 233t}

[ & Workspace Launcher . : omessemm

———

Select a workspace

Eclipse stores your projects in a folder called 3 workspace.
Choose a workspace folder to use for this session.

jorkspace: Ic #ndsdeviworkspace vl prowse..

Use this a5 the default and do not ask again

[oox ][ come ]

ew Gt i Quick Acces | =
Open File.
o r € Fo. % w0
o [n) ¥
s An outline Is nat availzbe.
[ Convertto a C/C++ Autotools Project
[E] Convert 1o 3 C/Ce+ Project (Adds C/Ce= Nature)
colethiftec | B3 Source Fokder
Folder
& Source File
fchs W Header Flie
Ritigene. 21 (% File from Template
") Rehesh B |G o
Convert Line Delimiters To bl o g
Ll Cul-f 1pa Other CtrleN
Switch Workspace B
Restart
£ Import
3 Bport
Properties AltEnter
Exit
B Conscle 2 L .=
Wo consoles to display at this time.
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3) ZEAE o|F, ZRAE E9& tad 2ol AT F, Finish HE&
E

-
= C Project ESNEERX

P e it -
Create C project of selected type [

Project name:  simple-ic-1

Use default location
Location: |C:#ndsdeviworkspacefsimple-io-1 Browse..

Choose file systern: | default

Project type: Toolchains:
b (= GNU Autotools -- Other Toolchain --
I (2= Executable Cross GCC
> (&= Shared Library GMU Autoteols Toolchain
i = Static Library Microsoft Visual C++

4 é, Makefile project
@ Empty Project

Show project types and toolchains only if they are supported on the platform

A
|[sx}
5]
i

o

Mext = |i Finish Il Cancel
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4) Github Z# o] A ¢ Repositoryoll A Th2= W2 AF AAE HARGH

o},

e — S e — —— - 3 b S
GUv Ly EEH » EZ 0023 (C) » ndsdev » workspace » simple-ioc-1 » - simple-io-1 ZA¥ p‘
- = =
24+ FOEFTER -  EYOMv 4 EG
2 oz : +ET =T 2% 27
= 2Ho|Egg
s rG‘t i 1 seftings 2012-12-02 2=.. IY Eh
I
5 i 1 doc 2012-12-02 9= WY =r I
=) upversion il
S 1. FreeRTOS 2012-12-02 @=.. Y =0
= :;9_ || image 2017-12-02 9= LY =0 |
Alx: 1 libnds 2012-12-02 2=, W =4 1
%I J; 2| [ source 2012-12-02 9= T =G i
== [ .cproject 2012-12-02 ©=.. CPROJECT b 6KB
&ias [ project 2012-12-02 9=.. PROJECT 2 3KB
4 L
T [ Maksfile 2012-12-02 9=, T 548
M zEH i@ Hl
Ee=zorao
= EE 023 (D) =
, o7f 2=
L — - — -
: o= =) . — =
5) File — Refresh "7+ & A9} Project Explorero A ZZ AEE

| = B
2 0= Hiem k. =
Close Cul-W = -
-+ Shie. »
el Cubs SR An outling is nat avallable. ‘
Save Cirles
Save As. ‘
Save Al CtlaShiftes
Revert
Move
o _Rename_ £2 ‘
[ 41 Refresh 5 ]
—T T ‘
Frint CtrisP
Switch Workspace v ‘
Restart
gy Import..
1) Expot_ ‘
Properties Alt-Enter
Bt
o ks B Comsole $8 I Propert el
Mo consoles to display at this time.
|45 simple-io-1
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file Edit Source Refacjor MNavigate Segrch

Ergject - fun  Window  Help

GroirdrGr BrOrLr ™o 5 v

| Ryov i w

25 Project Explorer 32

i35 simple-io-1)
ail Includes
& de

(s FreeRTOS

> image

& libnds

& source

2 Makedile

An outling is not availasle.

2 Console 23
No consoles to digplay at this time.

@-r3v=0

35 simple-o-1
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0, ZTRAE AA

1) Project — Properties ™75 41 €l3ic},

File Edit Source Refactor Nawvigate Search [P
e |- & v c S e e SR Quick Access o3 | BT
Close Project
[ Project Explorer 51 = = . =0 o 4 =o
e 4 Build Al CtrieB
+ (i simple-io-1 B " ’ An cutline is not available
2 Includes Build Project
. @3 doc Build Working Set .
. G FreeRTOS Clean.
& Image v Build Automatically
= lionds
& source Make Target »
& Makefile
I Properties
4 = Console 2 pen cEH-rie= 0
No consales to display at this time
5 simple-io-1

2) C/C++ Build "2 Behaviour ¥]9l 4] Build(Incremental build) 3%

g ge3} 2o AAB,

@ Properties for simple-io-1 "'—_!_T | - _i 7 _. L [T ——c—|

type Filter text €/Cas Build T =
Configuration: [Default [ Active ] = [Manage Configurations._.
RUn/Debug Settings [ El Builder
= Task Repository I -
peibions Build settings

] Stop on first build error I Enable paraliel bulkd
=

Workbench Build Behavior

workbench build type: Make build target:
[7] Build on rescurce save (Auto build) [all

Note: See Workbench sutomatic build preference

[ Buna ancrementat buiiey Jrvariables._|
] Clean clean | vaniables_ |

Restore Detauits | | spply. |

Canced

®
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3) C/C++ General — Paths and Symbols W=

=

5 & E O
= }\i‘:ﬁ“ﬁﬂ’ '14, Add EHT:E
- =
[ = Properties for simple-io-1 . . E@g
e, wele . e s . - - W—
[type filter text Paths and Symbols - - -
1> Resource
Builders
i C/C++ Build

a4 C/C++ General
(- Code Analysis
Documentaticn

Configuration: [Default [ Active ]

vl [Manaqe Configurations...

(2 Includes | # Symbols | =L L\brar\asl (B Library Paths | (2 Source Locationl (2 Output antwonl B Relerence.sl
File Types
Formatter Languages Include directories | Add... I
Indexer Assembly =
i Language Mappings GNUC Edit.
Freprocessor Include P
Project References Export
Run/Debug Settings
1+ Task Repository .
WikiText 10
Show built-in values
[ & mport settings...| [ B Export Settings .

4) ydEe H2E vgy o] Frisi)
(c:\ndsdev\devkitPro\libnds\include)

(c:\ndsdev\devkitPro\devkitARM\arm—none—eabi\include)

.
17 Add directory path

Directory:

i

8 ' Add directory path

ot

Directory:

CAndsdevitdevkitProwlibndswinclude

CHndsdevitdevkitProwrdevkitARMSarm-none-eabiwinclude

[¥] Add to all cenfigurations

7] & Is a workspace path

Variables...

[¥] Add to all configurations

7] &= Is a workspace path
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5) ZzAE Ao AYe HYEA A ¥, OK NEL =8 44
=

ro
&
v}

B vl o I S s . . s S ==
type filter text || Paths and Symbols = i
> Resource
Builders
» C/C++ Build Configuration: |Default [ Active ] ~] [Manage configurstions...
4 C/C++ General
» Code Analysis
Documentation (= Includes | # symbols | =i Libraries | & Library paths | G2 source Location | (= Output Location | [ References|
File Types
Formatter Languages Include directories il
Indexer i
o sermbly e 3
nguage Mappings GNU C e
Paths and Symbals e
Preprocessor Include P.
Project References. Export
Run/Debug Settings
» Task Repositary .
WikiText ey
Move Down
Show built-in values
[ import settings .| [ i Export Settings.
] o . Restore Defaults Apply

@ Cance

6) Project — Build Automatically ™75 X ®3}o] 3j ) 3k},

L=
File Edit Source Refactor Navigate Search

FY - (50 S : S N =R - = s Quick Access | | ()
[ Project Explorer 22 =a SO fEoR @) T °n
= Busild Al q 5
« [125 simple-ic-1 o cur.mgm * ' An outline is not available. I
il Includes Build Project
Bulld Working Set »
0
Build Automatically -I I
Make Target »
Properties

2 Consale =7

1= simple-io-1 : |




7) Makefiles

do] LIBS 35S

o3}

(LIBS := -1dswifi9 -lfat -Inds9)

file gdn Source Refacor Navigate Segrch Project Bun Window Help
i L S R T N7 o o e Fi i e+ A v Sy M, BB A e - - Quick
[ Preject Explorer £ -0 & Makefite 7 S| Eor @m - e
& at - a -
B % @ %
a {5 simple-io-1 b B9 SUFFINES
il Includes # options for code generation o £ ifeq {Sictrip SDEVKITARM
& doc o include $(DEVKITARM)/ds 1
& FreeRTOS BARCH -mthusb -mthusb-interwork = TARGET
& image ARCH -mthusb -march=armvSte -mtunesarnddfe-s - D
& libnds. CFLAGS = -g -Mall \ E 5 SOURCES
~fomit-frame-pointery | INCLUDES
-ffast-math \ [F GRAPHICS
${ARCH) = ARCH
CFLAGS
BCFLAGS +- -DOEBUS S CeiAsE
CFLAGS += ${INCLUDE) -DARMO
OOFLAGS  := ${CFLAGS) -fmo-rtd -fno-exceptions CHAFLAGE
[ asFLacs
-g S(ARCH) B LDFLAGS
-zpecsuds_armd.cpecs -g S{ARCH) -Wl,-Map,$({notdir $*_map) = UBS
i [5 UBDRS
libraries we wish to link with the preject -4 :':seq».s-:sml.n:-.s(w(dn ;
e S S I R i \ 62 else
-ldswifis -1fat -lnds9 I
# list of directories containing libraries, this must be the top level containing
# include and 1ib s
v “ i v
: & Console 22 , S
No consoles to display at this time.
Wiritable Srrart Insert 36:30 £
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AE

[

1) Project — Build Project ¥l77& AgatAvy, &7 Euls o] gate] =
2AEE WE B
- .
file Edit Source Refactor Navigate Search Run wiindow Felp
e Jw-a J‘ Open Project e -l S Quick Access AN A |
Y Project Explorer 57 | :I::::q«:t e =8 'Eor @M -n
Sl :::::: 2 = J An outling i not available. >
Gon.
Build Autermaticalty
Make Target »
Properties
v Y B Console 32 [T Propertic T HrE-=0
5 simple-io-1
2) AegAor W wW simple-io-1.nds o] AAH T}

fle gt Source Refactor Mavigate Search Project fun \indow Lelp
‘ SErdredinr oA neE -0 s o s quckAces
0 || [ Makefite 13 SO Ve 5
- = T
R
B + B9 SUFFIXES
# options for code gener o £ ifeq (Sistrip SIDEVKITARM
S e B = include $IDEVKITARM)/ds 1
=ARCH -mthusb -mthush-interwork 2 = TARGET
ARCH -mthusb -marchearmvSte -mtunesarsddfe-s SULD
& CFLAGS := -g -Wall % B SouRcES
& libnds -fomit-frame-pointer| INCLUDES
& source -ffast-math \ d GRAPHICS.
$({ARCH)
BCFLAGS +=  -DOEBUG
CFLAGS += $(INCLUDE) -DARMo|
CHXFLAGS i= S(CFLAGS) -fno-rtti -fno-exceptions
ASFLAGS t= -g S{ARCH)
LOFLAGS =  -specseds_armd.cpecs -g $(ARCH) -Wl,-Map,$(notdir $=.map)
e [E uBDRS
# sny extrs libraries we wish to link with the project » £ ifneq ($(BUTLD).S(notdir _
.- e oo b 6 else
L18s ldswifis -1fat -Indse
# list of directories containing libraries, this must be the top level containing
# include and lib i
¥ 0 G "
blems ks [ Console 2 roperti ¢E Rk tB-ri-=0
€T Build Console [simple-io-1]
by Rafael Vuijk, Dave Murphy, Alexei Karpenko =
built ... simple-io-1.nds
r8 down.S up.S
11:47:45 Build Finished (took 7s.217ms) =
Wiitable Smart Insert | 36: 30 i
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4 229 bgeRe 5 A

2z
e
2

25 5

ro
(r

e
Mo

% JEl= DS, PC 7 U=
(PCell 41 @o] HAwo] Q& A - dElx DS PC7F 22 APE
ARGt of the-2 =7} o] o)1, Github &3] ©] A1) Repositoryoll A Tt

2= WO wifidown_pc, wifidown_nds T2 S o]&3t})

b

2

) del= DS bgfms Z2adls AgA7 F, F4 A d4o] &nt
} 7

=
27 o]FojA 1, tpr=7t 753k Aejel A gl

[

2) PCe thgRE I o] ARgHl s IPFa, XE, 3 AR §
A

RS

IC-tndsdeviddownloader>wif idown_pc

usage - dshdown tisiu FILEMAME FRDIEREE nds_ip_address iCOMx [tcp_port]
titcp,. siserial. utush
FiX¥:Flash, RiHX:RBun,. DIiX:Bun w” Debug After download

IC-tndsdeviddown loader>wifidown_pc t c:tndsdevthrorkspaceWsimple—dio—1Wsimple—do—1.n
d=s FXX 192_168.8_.42 3389
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3) g2 da¥H Jex DSolA+= “Download Successfully Done”
olgt= WA A7} »yo a1, PCollA+= "Transfer file — Done!”°] 2=
AAZE Y&tk (del%E DSE t2e=rk gasd oA geRs 1
712 Fokxith)

T -
B Cvwindows¥system32¥cmd.exe ﬂl&

IC:tndsdevitddown loader>wif idown_pc

usage = dshdown tisiuw FILEMAME FRDIHEX nds_dip addee COMx [tcp_port]
titecp, siserial. usush
Fi®:Flash, Rid:Run,. Di¥:Run w Debug After download

IC-¥ndsdevitdowvn loader>wifidown_pc t c:WndsdevihrorkspaceWsimple—do—1Wsimple—dio—1.n
ds FXX 192.168.6.42 3389

Downloader for Dall Shell

Cc?» Copyright 2089, by Minsuk Lee (minzukPhansung.ac.kpe?
zocket successMagic Download Code Sent

Header Sent

Start Send Data

Z2B5888B Sent

checksum: 17548866

Checksum Sent

Magic Cleanup Code Sent

Transfer file: ‘simple—io—1.nds’ (2ZB5888B> Done?

IC:¥ndsdevitddown loader>
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¥ 9 A AHE B3 e
(PColl - #Ho] AAHo] A ¥ A - Fd T4 AW7E 285
FEj A T2 E7F o] Foj A ™| Github & ¥ ] %] 9] Repositoryoll 4 Th&

2= w2 down_pc, down_nds, down_server X2 13S o] 83t}

ol

1) 39 =4 v Tzade Ao

@™ @ hansung@hansung-VirtualBox: ~/ndsdev/nds-ide/downloader/down_server

hansung@hansung—virtualaox:-fndsdev,fnds-i.de,.fdownloader;dﬁwn_servers 1s
download.h dshserver.c dshserver.c~ server
hansung@hansung-VirtualBox:~/ndsdev/nds-ide/downloader /down_server$ ./server
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BN CwindowsWsystem324#cmd.exe

C:¥ndsdeviidouvnloader >down_pc
usage : deshdown FILEMAME FRDIXXEE szerver_ip_ addreszs! [tcp_portl
Fi¥:Flash., Ri¥:Run., Di¥:Bun w/ Debug After download

C:tndsdevitdown loader>down_pc c:¥ndsdevivworkspaceltsimple—io—1Wsimple—-dio—1.nds FXX
113,178 .84.69 7729
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4) PColA 3td A AHESY 2=t g5 ¥H delx DS “A” 7]

42 B3 PCAA AT HAL e FA AWELE BeRE I

BN CwindowsWsystem324#cmd.exe = | 5 e

C:¥ndsdeviidouvnloader >down_pc
usage : deshdown FILEMAME FRDIXXEE szerver_ip_ addreszs! [tcp_portl
Fi¥:Flash., Ri¥:Run., Di¥:Bun w/ Debug After download

C:tndsdevitdown loader>down_pc c:¥ndsdevivworkspaceltsimple—io—1Wsimple—-dio—1.nds FXX
113.198.84.69 7729

(Downloader for Dall Shell

{<c? Copyright 20872, by Hinsuk Lee {(minsukBfhansung.ac_kr>

[Connection Made to 113.198.84.6%9:7729

(Header Sent

IStart Send Data

2A5888E Sent

IChecksum Sent

(Transfer file: ’'simple—dio—-1.nds’' (2B5888B> Donet?

C:¥mdsdevitdown loader>
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Andrew N Sloss et al, A #A]~ 9 TFARM System Developer’'s Guid
es , Aol gl tio], 2005.

gL A71%, TARM a2o] 71b vl = Al A"S 93 GDB-stubd]

daE, TARMO= wjg-= JHlv= Al=g, , gulvte], 2008,
ojmiA, THUE AYZE ol&F T/ SW 7k dutE AZE ]

WS IDE &4 74, et =a s8] =ix, 20129 44
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Hongwei, Li et al, 2009, Research of "Stub” Remote Debugging
Technique. Proceedings of 2009 4th International Conference on
Computer Science & Education.

Minheng, Tan, 2002, A minimal GDB stub for embedded remote
debugging. Columbia University.

Richard, M. Stallman et al, 2002, Debugging with GDB:The GNU
Source-Level Debugger. Free Software Foundation.

Stan, Shebs, 1999, An Open Source Debugger for Embedded

Development. In Embedded Systems Conference.
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FreeRTOS API Index

Task Creation

XTASKHANAIE (@) «+seserreessssseesvrsssssssss s s 114
XTASKCTEATE()  wvveevsereesseessseesseemsses it seeiss st 115
UTASKDEIGLE()  ++revveeevereersserssensse ettt 117

Task Control

VTASKDIEIAY() w+++vrereosssssessssssss s s 118
VTASKDEIAYUNLI() +rvvvvesssrerrssssssesss st 119
UXTASKPFIOFILYGEE()  +++rrovessssssressssssssscesssss s 120
VTASKPHIOFITYSEE() -ovveessssereesssssssessssssssssss s 121
VTASKSUSPENG()  ++errveeesssseseessssssss s 122
VTASKRESUIMIE()  +vvsrevssesessesimsssmimmtseasinisbis st ettt asses bbb b b bbbt bt 123
XTASKRESUMEFTOMISR() +eeveeersrersseemsemssemmemsses i s 124

Task Utilities

XTaskGetApPlicationTaskTag() « s wrwssssseressssrressssisiisssssitiis s 125
XTaskGetCUrrentTaskHaNIQ() -« wrrerrmmrresmmmeeii s 126
xTaskGetldleTaskHandle()

UXTaSKGEtStackHIGhWaterMark() s ssssssssssssssssssssssssssnsmsmsmssse s sssssssssssssssse s 128
PCTASKGETASKINGMIE()  «++ererserssrssirssssessseeis sttt 129
XTASKGEETICKCOUNT() ++eveeeereessresressemssressens sttt e 130
XTaskGetTiICKCOUNTFrOMISR() +rrwseeseresessessemsemimein ettt 131
XTASKGEtSCREAUIBISTALE() - rsrerrererreremserermeremisriise it 132
UXTaSKGEtNUMDErOFTASKS() -wrrersreererresreessemmiessemi i 133
VTaSkLiStO ................................................................................................................................
vTaskStartTrace()

ulTaskEndTrace()

VTASKGEIRUNTIMESTALS() «eereererserersersemseressemesmseeisies it 137
VTaskSetApPlicationTaskTag() « s wwssrresssisresssirrissssss s 138
XTaskCallApplicationTaSkHOOK() ++-wwvssserrssssrreeussisresissisnisiss s 139

RTOS Kernel Control
LASKYIELD()  +reveervermsesssormsrsssssmsrasssssrssss st st s cbmsrescam s cbm st st bt st s ssm s e eon 140



taSKENTER_CRITICAL() crseveeeesreessemsreessemseessressemseressens s is ettt 141

taSKEXIT _CRITICAL() wsevervseeressessessmsces ettt 142
taSKDISABLE_INTERRUPTS() «rveseeseeerssrssssessmssmssisctasss st s 143
taSKENABLE_INTERRUPTS() erseereeseersuseessesmssemsnssssisisssisis st 144
VTaskStartSChedUIEr() e rrrrreerremmrieesii s 145
VTaSKENASCREAUIET() wrevsrerersemsermsesse st s 146
VTASKSUSPENMAAII()  wverseressseeesseeess s 147
XTaSKRESUMEAII() wvservreersemserseessmmsitisisci ittt s 148
Queues
UXQUEUEMESSAGESWAITING() ++++everseresseeessssrssssemssstess s 149
uxQueueMessagesWaitingFrOMISR() - rwsseesssersseresssemsssieis it e 150
XQUEUBCTELE() ++vererserssersseesseseas ettt s 151
VQUEUEDEIETE() +++vreessrsserssesssesie st 152
xQueueReset()
xQueueSend()
XQUEUESENATOBACK() wr+rerressrssrssressessssssscs s 155
XQUEUESENATORIONL() +vvverserssresserssssssessees ettt
XQUEUEBRECEIVE() +rrvesseressserssssessssisssstsss sttt st s
XQUEUEPEEK()  +++rreserssressersse sttt s
xQueueSendFromISR() ..........................................................................................................
xQueueSendToBackFromISR() .............................................................................................
xQueueSendToFrontFromISR()
XQUEUERECEIVEFFOMISR()  +rrreessesserserssesse sttt e
VQUEUEAAATOREGISTY() ++rrsrseesserssseesssessssessssesssissss ittt it i s
VQUEUEUNIEGIStEIQUEUE() +++++sesssseessseesssseessseissss it st
XQUEUEISQUEUEFUIIFFOMISR() -+ wrressresessrssssssessisses sttt

xQueuelsQueueEmptyFromISR()

Semaphore / Mutexes
vSema phoreCreateB|na ry() ....................

xSemaphoreCreateCounting()

XSEMAPhOrECIEAtEMULEX() -+ s trersssssrsssis s s
xSemaphoreCreateRecursiveMutex()
VSEMAPNOTEDEIETE() +rerrrrssrersseessserssarss sttt ettt 171
XSemMaphOreGetMULEXHOI@I() wwrrrrwrssssrrsssssssissss st s 172



XSemaphoreTakeO ................................................................................................................. 173

XSEMAPNOIrETAKERECUISIVE() w++:sserreessssssressssssses s e 174
XSE@MAPNOTEGIVE() ++rvrvessssserrssssssssssrssssss e s 175
XSEMAPNOIrEGIVERECUISIVE() ++vrs+ssrerssssssrersssssssss s s s 176
XSEMAPNOIrEGIVEFIOMISR()  wrvvssssserressssssseerssmssssss s s 177

Software Timers

XTIMEICEEALE() +rvreverersessersesssmssssese sttt s s 178
XTIMErISTIMErACHIVE() wreererseessersemsessesisis et s 180
XTIMEISTAIL() wrovveererssersesseesssmsersst sttt s s 181
XTHM@ISEOP()  ##+vesseress st es e 182
XTIMErChANGEPEIOM() «+++vessseressseesssserssssssess st e 183
XTIMEIDEIELE() +vrrvrersersessersersseset st s
XTIMEIRESEL()  wrevreererseessrmsessese s s
xTimerStartFromISR()

xTimerStopFromISR()

XTimerChangePeriodFrOMISR() st seeresseresstresss st st 188
XTimerResetFromISR() ........................................................................................................... 190
vaimerGetTimerID() ............................................................................................................. 191
XTIMerGetTimerDaemOnTaskHANGIE() -+ wssssrrreesssrersssnsieiiss i 192
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[NAME]
xTaskHandle

[SYNOPSIS]
#include "task.h”

[DESCRIPTION]

BAa3s BZY £+ U= KR ¥ (Ef2

0|2 £0{, xTaskCreate() &
2 A8E|E xTaskHandle BI~5

A& xTaskHandleg Edff &=/ O{ZICt)

S EjA3AE AH|GH7| QB vTaskDelete() &4=0| Of 74
[PARAMETERS]
None

[RETURN VALUES]

None
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[NAME]

xTaskCreate

[SYNOPSIS]

#include "task.h”

portBASE_TYPE xTaskCreate( pdTASK_CODE pvTaskCode,
const portCHAR * const pcName,
unsigned portSHORT usStackDepth,
void *pvParameters,
unsigned portBASE_TYPE uxPriority,
xTaskHandle *pvCreatedTask );

[DESCRIPTION]

M2R BA3 5 d43tn, 2 FH| & 2[2E(Ready List)of 3§ EYA3E FIHStCL

A

FreeRTOS-MPUE A}2%0|™M xTaskCreate() 2L} xTaskCreateResricted() &5 A2t A
0| HFZFRISIC FreeRTOS-MPUZ AF23t= #HZO|A xTaskCreate() &H2 ALR3I= He A
(Privileged) EE = AtEXf(User) ZEOA EfATE AMAlT £ JUZE OHSO{FCH A
(Privileged) REO|M= Ef237F MA 022l Y Y2 = U= AHTHE 7KK, AEX}
(User) ZEO|M= 2% EfA0| AEHO|TE M2 = Qe HTHE JHEILCE O] & H2 25 MPU

o)

0|
S HZF FreeRTOS A8 QHZ2Q ZX| HFHL|Z0| AL QUSK|BtE, A QHEZL 2|
£ AEEoZ S| AFR|E REHC) xTaskCreateRestricted() &&= & s

jini
=[]
r

0x

[PARAMETERS]

pvTaskCode o MMdE EfA3 49 ZOIH. EjA3 T HOf 2|H EX| RZE F
Y =|0{0F BHC). (ROt I)

pcName . Ejl23E MYdl= 0|2
L 7lss QM2 AM85M, Ej23 o|Fe Ol Zols
configMAX_TASK_NAME_LENE Sl ™o|=ICt.

usStackDepth o EjA39l AB J7|2 HIO|E CHR|7t Ot AEME Foldte Atgd 3

719l 2N THSECE OE S0, AE40] 16HE 27|(Width)0| 1,
usStackDepth7} 10022 HO|&|0 QUCIH, AEHS 2|
0|(Depth)

O|E7f 6|-|:}5||:|- AEHOl 3.7|(Width |_ _E_.él._l_ ZI ﬁE—'!Ol
MRl & 372 sizet XNIEH WU mehy _/,\_ ol A|CHztS X1t

gt £ QICh (0. int stack[100]2] AL AEHQ|
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o 37| ojnjstm, Ago| Zo|= 1008 o|0|3tCh)
pvParameters © EfATIF MAME I MEE & 9l OjJfEo| ZOIE

uxPriority . EjA3Qo fM&Y
MPUZ} HMBEl& AIAEOME HEH(Privileged) 2 =0
Bl22 portPRIVILEGE BITE AMsto =M EjAIES MAE 2 it 0f
=1 = A
o

£ S0, 2d=9 22 o2 U= EHAIE M

uxPriority O§7i ®4~Z (2 |portPRIVILEGE BIT)Z A Hd}jOF ot
pvCreatedTask o MME E|AZE XS Q8 AFRE|0X|= EjAT HE
[RETURN VALUES]
Bla37t 4BHOZ MMEAS Z2 pdPASS, EfAIS MNE FE ol=al 30| g8

o
2 errCOULD_NOT_ALLOCATE_REQUIRED_MEMORYE gtztstrt,
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[NAME]
vTaskDelete
[SYNOPSIS]

#include "task.h”

void vTaskDelete( xTaskHandle pxTask );

[DESCRIPTION]

=

vTaskDelete() 45 AF23}7| {8fA{= INCLUDE_vTaskDeleteE HIEA| 12 M3l OF tC}

P}

HAZE 2SHF HEQ 22| thHdoM FelEct siE EjAdE F=H|(Ready),

CH 7| (Blocked),
X|(Suspended), O|#l E(Event) 2|AEO|A] AbK|EICE
NOTE: IDLE EfA3& AMHIEl EjA30f ShE

cHEl =2l sHHE
LHOl A vTaskDelete() &t+E = ZESICIH OFO|AE HEEZY =+
A2 X AZE = A0 g

S QOICt EfA3 FE LJO|AM
HelX| o8z EfAATF AN 7| Hof sHHSHOF SHC.

CHebsich QP02 28 mza

o
84 A|Ztoj| IDLE E§2 37} 7|0} 3
SEHE|RAE H22l= XAHSH2E

[PARAMETERS]

pxTask AR EjA39

NULLE AtE = &

s

=
AL vTaskDelete() gt+E =t EjA 7} AMH =ICH

[RETURN VALUES]

None
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[NAME]

vTaskDelay

[SYNOPSIS]

#include "task.h”

void vTaskDelay( portTickType xTicksToDelay );

[DESCRIPTION]

vTaskDelay() t4+& At25l7| A= INCLUDE vTaskDelayE HtEA| 12 AXS|OF $HCt.

P}

ZO{7l AlZto| EIBIE E{ASZ X|QA|ZICH EfATT Cf7] ME§2 X|QIEE AR Azt € @
MHEIZ(Tick Rate)of| =X O|C}. portTICK RATE_MSE E| SHA HIZ 2 EE ARF A|ZtS A A=
o AMEICE (8 B F7|E 27| fsiM)
vTaskDelay() et+& Sl EfA37F Cf7| MENZE X|AE|E A|Zt2 vTaskDelay()&t+E =6 Al
Hup gyst BAE 1 JACh OlE S0, XHAIZL2E 10082 X|¥st= A2 EfA3Tt
vTaskDeIay() STt SEE AYMoZEE 1008 0|20 Xf7iSt== stCt. vTaskDelay() &= 3
E, & Ej23, AHYEE viaskDelay() &4 2ES &% F7/0| =S 0O/X|1, 0|2 I3 Tt
8 48 N2 GUS %7 URA wEN oasl RS A ERE,
TSR] RCH DHE MY F7|2 82317 QsjAM= vTaskDelayUntil) S42 AIRSIEE
Ct. TaskDeIayUnt|I() St MDY A|ZIHO| OfHl HC| A|ZHS At2sozM) EfA3Q| F7|E EX
oot
[PARAMETERS]
xTicksToDelay c MMSEEjAT 40| ZOIH

[RETURN VALUES]

None
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[NAME]
vTaskDelayUntil
[SYNOPSIS]

#include "task.h”

void vTaskDelayUntil( portTickType *pxPreviousWakeTime,
portTickType xTimelncrement );

[DESCRIPTION]

vlaskDelay() &5 AR2SH7| QI8iAl= INCLUDE vTaskDelayS HHEA| 12 AXsljofF SICE

FOIT Alzte| B BIF EjAIE X|HAIZICE vTaskDelayUntil) &= HHEXoZ MAlE|= EfA30| Al
715 BESE7| flsh ARSEICE

vTaskDelayUntil() &= vTaskDelay() 2t oF 7HK| S8t X10|™H0| QUCL vTaskDelay() &= EfATE X|
GAZI7] P vTaskDelay) w7t ZEE AERH JUEQY ARMS AESIEE Sk HITHO|
vTaskDelayUntil) &<== EIAIE XIHAI7|7] QAsh =HOHEQ Ak XIETit

vTaskDelay() &t vTaskDelay() &7t SEE A|HOZEEH X|HE E 202 EfAIE X|GA|ZICE 22
2 vTaskDelay() T2 S8 A[ZIEOZ DHE Ald 7|2 MMl 242 ofZCt

vlaskDelay() == ENATTL IWHE ARES &7
vTaskDelayUntil) &= XH7HA|Z | DAt Sh= AIZES &

b
T
rn
>
o
S

>
o
1
ro
>
™
L%
Pal
ox
OF
F[F
rz
=2

vTaskDelayUntil) = XH7HA|7|E1‘— A|ZI0] O|O] X|LiZF A|ZHO|2}E =A| 2[E EIC) JpjoE Z=7|&ol Al
ol £ OIF(0IE =01, EiA37F LAz SX|E HEiZ EXE Qo) SHEIRUCHH EfAI7H F71K0l
HAZS S| EoPﬂ EE' 2 Q17| IHZ0]| vTaskDelayUntil) &2 AF23SI0] EfAT T} F7|Moz Asip|=2
SF7| fPBiME MHAIZIEfE AlES TRl AlRRHOF SiCE Ol2fet EXl= ®xel & 7I2E 0| otd
pxPreviousWakeTime Of7jtH4=2 FEH=| HH40| Z7tS sOlstoZn ZK|E 4= QUCk

POITICK RATE S I EiA BIE 2EE| AN AIZIS AASH=G| ARBEICE (3 Bl 3712 27| SisiA)
VTaskDelayUntil() Bt= vTaskSuspendAll) &5 &3l 27A1E217t SXI=(0f A= S SELOfM= ¢+ EICt

[PARAMETERS]

xTicksToDelay o MAMEE EjA3 B0 EOIH

[RETURN VALUES]

None
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[NAME]
uxTaskPriorityGet
[SYNOPSIS]

#include "task.h”

unsigned portBASE_TYPE uxTaskPriorityGet( xTaskHandle pxTask );

[DESCRIPTION]

uxTaskPriorityGet() & At
S},

o
Ot
N
40
oF
el
Rt
rir
Z
(@)
—
C
g
II'|'I
<
5
Q
(%]
a
)
=5
O
=.
~+
<
o)
[0}
~+
mjo
rt
ful
>
=
Hu
nx
ox
o
o
o

EX EjAdo| SMYE HHSiCL

[PARAMETERS]

pxTask D 4= E =olg EjA3 9l sHE. pxTask® NULLE AtE2stE A2
uxTaskPriorityGet() Et4+E &3 EfA30| 2MaQE dtstsl= ALt
= oert

[RETURN VALUES]

pxTaske] £ 419
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[NAME]
vTaskPrioritySet

[SYNOPSIS]

#include "task.h”

void vTaskPrioritySet( xTaskHandle pxTask, unsigned portBASE_TYPE uxNewPriority );

[DESCRIPTION]

vTaskPrioritySet() &t+& AFE23}7| 28 A= INCLUDE vTaskPrioritySet2 BEA| 12 A0 $HCt.

£ glado eMa9lE MHBC

Biof @M29I7t

vTaskPrioritySet() &7} 2|El 57| Mo 2o msto| Al

>
ogt
Il
)
rm
finl

[PARAMETERS]
pxTask o RUMEE HEY EfAFY ME. pxTaskE NULLE At&St= A2
vTaskPrioritySet() &= Z &3t {239 2M+=2E HHEst= ZUE
=Lt
uxNewPriority © Ej230] 4EE 4&=9

[RETURN VALUES]

None
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[NAME]
vTaskSuspend
[SYNOPSIS]

#include "task.h”
void vTaskSuspend( xTaskHandle pxTaskToSuspend );

[DESCRIPTION]

vTaskSuspend() &+E A2317| oA{= INCLUDE vTaskSuspend2 HIEA| 12 A™S|OF $HCt.

P}

EH Bl23E EXAZCL BAAT SAEAS Gojs SHE0| ATGO| DojAz HEEE
Ha|($8) AlZke x| 23t (

(5, HEX =)

vTaskSuspend() &0| =2 FAE|X| A=CL F, 22 Ef2
S
=

=Lt &, 22 3 L{O||A| vTaskSuspend() &
H SEEX|ELE, BX|E EBfAIE FH|(Ready)

A
aT
(=)

MEf2 DHEJ| QM= vTaskResume() &=

£ ob "ot = =51 EICH
[PARAMETERS]
pxTaskToSuspend  : ZX|&}A & EfjA

rlo

o =. pxTaskToSuspendE NULLZ Atg3t= A

39| R
vTaskSuspend() &8 2ET AT E FX|A|7|& 2UE Y&

[=

Ct.

[RETURN VALUES]

None
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[NAME]
vTaskResume
[SYNOPSIS]

#include "task.h”

void vTaskResume( xTaskHandle pxTaskToResume );

[DESCRIPTION]

vTaskResume() &4E Ar25l7| A= INCLUDE vTaskSuspendE& HIEA| 12 AS|OF SHCt.

EXE BA3E KIRAIZICH

H 0|&9| vTaskSuspend() &2 S EZ FX| =l EfA3 &= G $HHO| vTaskResume() & &
AL
e

= S dY 7tsotEE UE

-~

M ot

[PARAMETERS]

pxTaskToResume  : ZH|A|7|A =(FH| MEZ HIE) EfATQ| SHE

[RETURN VALUES]

None
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[NAME]
xTaskResumeFromISR
[SYNOPSIS]

#include "task.h”

portBASE_TYPE xTaskResumeFromISR( xTaskHandle pxTaskToResume );

[DESCRIPTION]

xTaskResumeFromISR() &+& AtE3}17| 2|8 = INCLUDE vTaskSuspend,
INCLUDE_xTaskResumeFromISRE HIEA| 12 M8l OF StC}.

L = |

=X\ S AT Z TYIHA|Z|7| QB B2 ISR(QI

r
m
il

E Mul2 RENOM 3L 4 UCh

st H O|Ao| vTaskSuspend() &9 SEZ FTX|E EfA23E T SHRHO|

vTaskResumeFromISR()
B4 BES SO MY HSSER BHE & YUk

mjn
O
>t

xTaskResumeFromISR() &+ EfAAT} SX|E|7| MO QAEHBETF 2MSICIH QEHE
A 27| 2ol EfA3E AHBHER F7|25t=0 AFEEIX| Y=L

ST

[PARAMETERS]

pxTaskToResume : ZTH|AZ|A E(ZEH| MEIZ2 HE) EjA39]

&
uln

[RETURN VALUES]

ra

tob EJASE RY7HAIT) i
X| QUCH pdFALSEE Htzhsich gtet gf2 ISR(Q
|

rir
P}
o
T Mo

[

F
cjofor StX[of Cigt MeE ZFoH7| Qs M-SR
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[NAME]
xTaskGetApplicationTaskTag
[SYNOPSIS]

#include "task.h”

pdTASK_HOOK_CODE xTaskGetApplicationTaskTag( xTaskHandle xTask );

[DESCRIPTION]

xTaskGetApplicationTaskTag() &t&2 AFR3}7| QA= configUSE_APPLICATION_TASK_TAGE
HEEA| 12 MEsoF sHC}.

EjAdel BRIE Ej S WESCh B 3ol olnjgt A8 SRIRIUS HSts ABX
of oo YOIE/OTICE MAIZE SYHH A A2z B ol FISHK| Y

[PARAMETERS]

xTask : Ef

=~

O e MU ste EjAZO| MME. xTaskE NULLE A3t
A2 xTaskGetApplicationTaskTag() &4+& ZEot EfA39| Ef Zf
k=1

dtetdts 2uE HE=Ch

| -
=
o
HA =2

[RETURN VALUES]

EfA39 Efa

- 125 -



[NAME]

xTaskGetCurrentTaskHandle

[SYNOPSIS]

#include "task.h”

xTaskHandle xTaskGetCurrentTaskHandle( void );

[DESCRIPTION]

xTaskGetCurrentTaskHandle() =2 Al23}7| QI8 A|= INCLUDE_xTaskGetCurrentTaskHandleZ
HIEA| 12 AMX3|0F stCt.

[PARAMETERS]

None

[RETURN VALUES]

N HdASA(EFE 2ED) B3 HE
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[NAME]

xTaskGetldleTaskHandle

[SYNOPSIS]

#include "task.h”

xTaskHandle xTaskGetldleTaskHandle( void );

[DESCRIPTION]

xTaskGetCurrentTaskHandle() et=2 AF238}7| |8iA = INCLUDE xTaskGetldleTaskHandleZE EtE
Al 12 MH™s|of oLt

[PARAMETERS]

None

[RETURN VALUES]

Idle EfA3 0|
ldle EfA3= Al

> up

2 2MHMe AHEE 7L ASE I ASHoz MYECh

—
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[NAME]
uxTaskGetStackHighWaterMark
[SYNOPSIS]

#include "task.h”

unsigned portBASE_TYPE uxTaskGetStackHighWaterMark( xTaskHandle xTask );
[DESCRIPTION]

uxTaskGetStackHighWaterMark() et=& AtE2317| siM =
INCLUDE_uxTaskGetStackHighWaterMarkE HtEA| 12 AXs|OF $iCt.

P}

A2 EA3ol Hdn QIEHME Mo mEl 8% HAETAM BAIN 2Ef AREEC:
L|

uxTaskGetStackHighWaterMark() &£ EjAT S| MAMO| A|ZtEl O|F ALE7ts5%H AEHO| HOFQL
= 30| AS BreRSiC AEIO] HOIQle ¥2 EfAT 0| ARMO| AULY Z2) ¢t I ALE
SHX| Qf2 AEHO| HOIQle 0|0, AEHO| 'high water mark'2 XHZEEICH
[PARAMETERS]

xTask AEHO| LOIQlE B7HS =0lEt EfAF 9| sHE. xTaskE NULLE AtE3}
= 42 uxTaskGetStackHighWaterMark() &4+& S ZE%t EfA 39| AEH

o] Lol 27t Bolst= ZANE YL=r}.
[RETURN VALUES]

uigrehs 32 1= 3719 high water marko|Th (WS S0, 32H|E DjAO|A 18 WHHs

Sof 4utol=o| AIESIX e B0 YUThs S o of, et g
OHMERS =S TH5HO| ULk AL fujsict W Ztol 00 Jtzct

Sy ygro| JpYTICHs HE olojsich

i}
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[NAME]
pcTaskGetTaskName
[SYNOPSIS]
#include "task.h”

signed char * pcTaskGetTaskName( xTaskHandle xTaskToQuery );

[DESCRIPTION]

pcTaskGetTaskName() &

=

& Ar23517| Q8 AM= INCLUDE pcTaskGetTaskNameE HIEA| 12 M
Hejof Bhch.
[PARAMETERS]

xTaskQuery Ef23 O|E2 Qg EfA39| sHE. xTaskQueryE NULLE

A8t
A2 pcTaskGetTaskName() &+E =6t EfA39| 0|22 =Qlst=
4uE d=Ct

[RETURN VALUES]

Ei239 O|F2 7t2l7|= =2
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[NAME]

xTaskGetTickCount

[SYNOPSIS]

#include "task.h”

volatile portTickType xTaskGetTickCount( void );

[DESCRIPTION]

None

[PARAMETERS]

None

[RETURN VALUES]

vTaskStartScheduler() &t4:7t SZ & 0|Z9| E| FIRE
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[NAME]

xTaskGetTickCountFromISR

[SYNOPSIS]

#include "task.h”

volatile portTickType xTaskGetTickCountFromISR( void );

[DESCRIPTION]

ISRIAIHHE MHIA RENOM SEE £ QA& xTaskGetTickCount() &

[PARAMETERS]

None

[RETURN VALUES]

vTaskStartScheduler() &t4:7t SZ & 0|Z9| E| FIRE
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[NAME]

xTaskGetSchedulerState

[SYNOPSIS]

#include "task.h”

unsigned portBASE_TYPE uxTaskGetNumberOfTasks( void );

[DESCRIPTION]

None

[PARAMETERS]

None

[RETURN VALUES]

ChS o] AFAE (taskhol HO|T0] Q) = &Lt : taskSCHEDULER_ NOT_STARTED,
taskSCHEDULER_RUNNING, taskSCHEDULER_SUSPENDED
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[NAME]
uxTaskGetNumberOfTasks
[SYNOPSIS]

#include "task.h”

unsigned portBASE_TYPE uxTaskGetNumberOfTasks( void );
[DESCRIPTION]

None
[PARAMETERS]

None
[RETURN VALUES]

A #gol B Helstn Ue Bja3el & RE Yol 7], 1212 BXE el A3
T3t $ICh Ej237h 00| ATEIAK| B OFF IDLE EjA 0 oof @27t shHIsIK| YL Ef
3 =9 st 0| ZHEC

=

[> mp w>
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[NAME]
vTaskList

[SYNOPSIS]

#include "task.h”

void vTaskList( portCHAR *pcWriteBuffer );
[DESCRIPTION]

vTaskList() &t2 AFR3}7| QM= configUSE_TRACE_FACILITY,
INCLUDE_vTaskDelete, INCLUDE_vTaskSuspendE 2 & BtEA| 12 MHS|0F SHCt.

f %x}g}% = Ot o_“ﬂaﬂz% |:||§|-A-I§|. A|9IEf_ QIHIA O

NOTE : vTaskList() &4+& 0| T HE =g
L|

T2 Lo M7t otd

EE  HA3 S0 WX YJEiQ A ASYE ZAE 3

Ei~3= CHZ|MEN(B), EHIMEI(R), M E SEN(D) £ X E(S)Z 7|ZE& L

[PARAMETERS]
pcWriteBuffer QlojA 1F KM LHSES HITO| ASCH HAC2 Mo| FCh b
£ MAHE BIN(Report)S HESHED FEO ACkD FYCL f
&t EfA3 Tt 40 HIO|EW ZE3iCH

[RETURN VALUES]

None
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[NAME]

vTaskStartTrace

[SYNOPSIS]

#include "task.h”

void vTaskStartTrace( portCHAR * pcBuffer, unsigned portLONG ulBufferSize );

[DESCRIPTION]
[vTaskStartTrace() 4= £22f| trace SEZ|E|QF HZO| QULCt BFX|EH AFZXIES AFESHZ|Y §
£l0 2335t |22 Trace Hook Macros& &2 4= UE ZAO|C}H]

MAIZH HY BE traceS AIEBITE Trace: OfF EfA3T} OIF AL ZOIX| 7|2%tct

Trace I
H

I R I PN

[PARAMETERS]
pcBuffer : Trace?t 7|12E HIE
ulBufferSize :  HIO|E 3A7|Z pcBuffere] 37|. Tracee HI7t = Fb ME{O|HLt

ulTaskEndTrace() &7t S =& W7HX| AZECt

[RETURN VALUES]

None

- 135 -



[NAME]
ulTaskEndTrace
[SYNOPSIS]

#include "task.h”

unsigned portLONG ulTaskEndTrace( void );
[DESCRIPTION]

[vTaskStartTracedt== &2l trace SEZ|E|Q} O] ULt K| AEXES2 AFRSHZ|Of O 2
1 ZEs M|2& Trace Hook MacrosE &8 £ QU2 ZO|CL]

e &3 traceE SELHoHCL
[PARAMETERS]
None

[RETURN VALUES]

Trace HI{Of| 7| & HIO|EQ| =
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[NAME]

vTaskGetRunTimeStats

[SYNOPSIS]

#include "task.h”

void vTaskGetRunTimeStats( portCHAR *pcWriteBuffer );

[DESCRIPTION]

vTaskGetRunTimeStats() &8 At2317| A= configGENERATE_RUN_TIME_STATS
12 H™o|sljof stCt

S22 oM E BIEA| FH EO|H/FIREE ATS17| et portCONFIGURE TIMER FOR RUN_TIME_STATS(),
EO|HO| $iXlf FIRE Zf2 Hi2lSh= portGET_RUN TIME_COUNTER VALUES Ho[slf Z=0{OFSICt

]

BHE Al

[

NOTE : vTaskGetRunTimeStats() &t<== 0| &t==7} SESI= 0t QIEBEZE H|Z A3t A|ZICH
vTaskGetRunTimeStats() &= LEHNQl SETZ O LHO|AZt Ot ClHZAE 2ot B2 A}
& Ect

configGENERATE_RUN_TIME_STATSZt2 12 dHs= A 2t EjAZY| =™E £ AlSHA|ZHO|CT

=HE AIZE 2ol s ZHME portCONFIGURE_TIMER_ FOR RU _TIME_STATS() macro0f 2o|sfj MdH

= EfO|0{o| Z=7|0 O|Fst= Z0|C}h vTaskGetRunTimeStats() S4+Z2 SZd= A2 2t EfATQ

24
T Y AlZE 2O FI2E g AL S JY Aol HHE HE2HK HIo| 2= 0|

[PARAMETERS]
pcWriteBuffer (0l IO CHaH XtMIS] HdHTH A2 OtA7| HAlo=Z M0of QUCt HI
= MME 210AM(Report)E EZESH=H F26| ACtD 7PIBCh CHEt
s EfA3 S 40 bytes™ =E3iCt

[RETURN VALUES]

BlA37t 4ZHOR MME QS AP pdPASS, E|AIE MNT HEE
2 errCOULD_NOT_ALLOCATE_REQUIRED_MEMORYE HtstsiCt,

ro
=
o
i
oH
)
k=l
£Q
mjo
oM
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[NAME]
vTaskSetApplicationTaskTag
[SYNOPSIS]

#include "task.h”

void vTaskSetApplicationTaskTag( xTaskHandle xTask,
pdTASK_HOOK_CODE pxTagValue );

[DESCRIPTION]

configUSE_APPLICATION_TASK_TAGL 0| &2 AFR3}7| 9/8t0] HtEA| 12 Ho|g|ofof BiC}.

P}

Eia Zt2 ZF Efa3of EECH EfO 32 2% SEZZIYO AEE SHoZE Lk MAIZE
2IMH AHE AN oS BHo 2 AEE = QICE RTOS trace macros &AL 0| X| 0| M=
S8 ZEIHO| o{EA ol2fst EFE ALBSHEX|0 ThE £2 OlE ATHBCH
[PARAMETERS]
xTask . EfA30| CfF B Zfo| SHEO| TTHEIC xTaskZ} NULLZIS MEtsie=
Ag B o] o] &+E =ET EjAT0| EECHE AE o0|siot.
pxTagValue : EjA3 Ej30| = ZE

WOl MAZE LY/ BfOAEN EHECE 2ol
A 8b= pdTASK_HOOK_CODES| &Ef0|C}.

]

7tsst

[RETURN VALUES]

None
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[NAME]

xTaskCallApplicationTaskHook

[SYNOPSIS]

#include "task.h”

portBASE_TYPE xTaskCallApplicationTaskHook( xTaskHandle xTask,

void *pvParameter );

[DESCRIPTION]
configUSE_APPLICATION_TASK_TAGL 0| &t2~2 ALE3}7| 2/510] BIEA| 12 o|g|0{0F S},
Ei 2ol 2t Ef230| e = ULk YEHo= B0 72 2F SEZZIWOIM ALESIH HA|
7 REMA HES B ol FISHK| Y=Lk SHX|BE EjAZ0| hook (£ EH) o
(xTaskCallApplicationTaskHook() E4+5 TESIC2ZM A= SH ot4)2 TEsh7| Q8 EfIE A
85l= A2 7tsditt 2 ElA3E 2 Ej23= 2 2E Fol & &, oK g2 =& AL
g0 A HR O EH+=E ALBSIY £7 EfA3 9| hook &+E Z&ESH= A0| 7ts SHXATH &
£ EjA39| hook &= trace hook macrosE Sdf AF2EICt
EfA3 hook &4+= pdTASK_HOOK_CODEH(Z, void * D7 H4)S 7tXOF S, portBASE_TYPE
d s HHESICE void * Dj7f == hook 20 5 FEHE HES7| QIsh ALEECH
[PARAMETERS]
xTask EfA39| hook &7t SEE 3HE. xTask7} NULLZIS THSI= A2
S SO Ef2A3QF HE hook EB4+E DES= AO|CH
pvParameter hook Bt=2 HES Oj/fB=. PEMO ZQIH L= Hhe M o=
AHEEICE

[RETURN VALUES]

None
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[NAME]

taskYIELD

[SYNOPSIS]

#include “task.h ”

taskYIELD();
[DESCRIPTION]

20 HBl2 AH I LMAI|E 22 4
[PARAMETERS]

None

[RETURN VALUES]

None
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[NAME]

taskENTER_CRITICAL

[SYNOPSIS]

#include “task.h ”

taskENTER_CRITICAL();

[DESCRIPTION]

A TS AIE Ko AHBotE mjA = e

NOTE: AEHO| HAE £ ooz MEFsIA Ao dict

[PARAMETERS]

None

[RETURN VALUES]

None
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[NAME]

taskEXIT_CRITICAL

[SYNOPSIS]

#include “task.h ”

taskEXIT_CRITICALY);

[DESCRIPTION]
Y7 Tool B SIXOf ABSHE DA B
HEE 2U HEe oA RY UolH LHAZL 4 gict

NOTE: Agho| HZAEY % 2 MESH AFBS|OF L.

30
|o
o

[PARAMETERS]

None

[RETURN VALUES]

None
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[NAME]

taskDISABLE_INTERRUPTS

[SYNOPSIS]

#include “task.h ”

taskDISABLE_INTERRUPTS();

[DESCRIPTION]

ojA3 ks BE QIEYE

[PARAMETERS]

None

[RETURN VALUES]

None

g

Sl
o

S}(disable) A|Z7|= Oj1A 2
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[NAME]

taskENABLE_INTERRUPTS

[SYNOPSIS]

#include “task.h ”

taskENABLE_INTERRUPTS();

[DESCRIPTION]

00|32 HEEZZ QHZHEE Msi(enable) A|Z7|= O3 2

[PARAMETERS]

None

[RETURN VALUES]

None
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[NAME]
vTaskStartScheduler
[SYNOPSIS]

#include “task.h ”

void vTaskStartScheduler( void );

[DESCRIPTION]

AAIZE HYE El 2SS A|ZHAZICE Y2 vTaskStartScheduler() 47} SZ & 0|F0| EfA3A7}

ot

Idle EjA3 &= vTaskStartScheduler() 47} SZ£E [ XfsHMoZ MMHEICL

= ==

vTaskStartScheduler() &7t 43H o2 FASIH vTaskEndScheduler()
= Hrf 2" EX| YeCh Idle EjAZE MAME ZES ojzZ| Z7Ho] Qi
vTaskStartScheduler() &t2== (AMIjstD) HtZ 2|8 EICh

demo application IOl main.cOlA] EfATE MHst1 HES AIRAIZ|= WA

i
g
o
>
o
ful

[PARAMETERS]

None

[RETURN VALUES]

None
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[NAME]
vTaskEndScheduler

[SYNOPSIS]

#include “task.h ”

void vTaskEndScheduler( void );

[DESCRIPTION]

MAIZEAY ) wa2 YRAZIC Y88 BE AL RSHOR AN Helgriye H

= 2o

X =lCt.

vTaskEndScheduler() &5

ESIH 0OrX| vTaskStartScheduler() $t4=7} HIZ2 2|8 3t Z{NH
vTaskStartScheduler() g7} S ==

E XEE H¥2 MR

vTaskEndScheduler() @& AM8St= O|M&= demo/PC Cl|AEZ|0| U demo application?)

main.cOf| A =ftolgt 4= QUL

vTaskEndScheduler() et+= BE T4+E ZQE 17| 20| 0|4 A Z(portable layer)0Al M9
T|0{Of $tCt. (PC portQ| port.cO QU= vPortEndScheduler() &+ SEdj =tolgt = ULCEH)

Y g gus YXATIE A 2 a0l SF SHS s

vTaskEndScheduler() 7ol oo HEEof ZE XS T A AlZICH SEX|TH of

e o
HE XpAS2S ofE2(AH0|M EjAT0 Qs S OfX|X] &Lt
[PARAMETERS]

None

[RETURN VALUES]

None
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[NAME]

vTaskSuspendAll

[SYNOPSIS]

#include “task.h ”

void vTaskSuspendAll( void );

[DESCRIPTION]
e EHE ZE5H AHPEEES enable YEIZ FRISIHM 2= HAIZ HE 2ES SXIAIZC

vTaskSuspendAll() &t b Z0f|= xTaskResumeAll) St=7} S =E|7| FIX| EjAIT}
ol

=
swapped outZE 2 0| AMsile SX|A|Z 4 QLC}

o FES LMAL £ Yooz AHZEI}

Ho

zZe APIES

vTaskDelayUntil(), xQueueSend() 2 &
R = Setol= =&ESHH o EICh

[PARAMETERS]
None
[RETURN VALUES]

None
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[NAME]
xTaskResumeAll
[SYNOPSIS]

#include “task.h ”

void xTaskResumeAll( void );
[DESCRIPTION]

xTaskSuspendAll() &t

o7t 2E B O|FO HAZ HE #F52 MIHAIZICL
vTaskSuspendAll) g7t 2 £ 20| HE2 dd &

O|9E EfA30| HOHS 7IHS 2 Qck

[PARAMETERS]

None

[RETURN VALUES]

None
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[NAME]

uxQueueMessagesWaiting

[SYNOPSIS]

#include "queue.h”

unsigned portBASE_TYPE uxQueueMessagesWaiting( xQueueHandle xQueue );

[DESCRIPTION]

F0| XMEEO| Ye HAIXI £8 urskeict
[PARAMETERS]

xQueue L OAIRIY £2 =olE o WS

[RETURN VALUES]

ol M= A= HAIKISl +
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[NAME]

uxQueueMessagesWaitingFromISR

[SYNOPSIS]
#include "queue.h”

unsigned portBASE_TYPE uxQueueMessagesWaitingFromISR( xQueueHandle xQueue )

[DESCRIPTION]

ISRIQIEIHE MH|A RENOAM SEE o e uxQueueMessageWaiting() &=
Fol MEEO Aes HAXKQ +=E HretsiC]

dtetotCt

[PARAMETERS]

xQueue HA|X|Q| %=

il
fot
0
_(')_I'
=l
1o
ro

[RETURN VALUES]

ol M= A= ARl +=

- 150 -



[NAME]

xQueueCreate

[SYNOPSIS]

#include "queue. h "

xQueueHandle xQueueCreate( unsigned portBASE_TYPE uxQueuelength,

[DESCRIPTION]

Mze 7 eaHAE M

Sol 2l i

[PARAMETERS]

uxQueuelength

uxItemSize:

[RETURN VALUES]

7t 43xoz Mg
EIct.

H M2 4YE

unsigned portBASE_TYPE uxitemSize );

rot
o

ot Zee 4 U ooyl Ay +

TOl MEY ofo|”el A7) ool 2 RO FZE= 0| ofL2t FA

57| 20 udtemSizes 70| HEE ofo|He EA7| Tt 27|
£ ojojetct.
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[NAME]

vQueueDelete

[SYNOPSIS]

#include "queue.h”

void vQueueDelete( xQueueHandle xQueue );

[DESCRIPTION]

FE AFeCh. FO| Of0|”E XMFot7| o) 2T HREE SHAMBCH

[PARAMETERS]

xQueue s ARIE Ao

s
i

[RETURN VALUES]

None
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[NAME]

xQueueReset

[SYNOPSIS]

#include "queue.h”

portBASE_TYPE xQueueReset( xQueueHandle xQueue );

[DESCRIPTION]
TE Z7| JEIZ =7|33CH
[PARAMETERS]
xQueue X7|=tgt 7ol ME
[RETURN VALUES]
7t d3Ho 2 XI|EIRE E2 pdPASS, 7O 0f0|
2] Qs th7lEel EfAAT AN =7 5 QY= B
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[NAME]

xQueueSend
[SYNOPSIS]

#include "queue. h "

portBASE_TYPE xQueueSend( xQueueHandle xQueue,
const void * pvitemToQueue,
portTickType xTicksToWait );

[DESCRIPTION]

xQueueGenericSend() g4+ SEdt= 1A 2 $H4=0|Ct
xQueueGenericSend() O3 2= xQueueSendToFront(), xQueueSendToBack() ODjAZE ZEESIX|
= H{TO| FreeRTOS2t| T2hd g Qo =t o ALt

o otol’&E FIfetct. 0
H~ REIOM =EE #

xQueueSendFromISR()

ojgle Fof AEEE 0| OfL|at ZAECE O] Ft GAEYE A
Ch. ISRIEEE MH[2 ZENOIN 70| Oto|HS Z7k817| shMs
NS

ru||u EQ ﬂ—

xQueueSend() &= EfA3 ZF S APIZ fully featured APIO| Z3}0H, xQueueAltSend() &=
£ SY 752 stealtenative APIOITEL £ BT RE SAs DY Hol SUT e S
THRICH

[PARAMETERS]
xQueue L ofolgg Frke Fol WS
prvitemToQueue © RO FI7tste{n She OfO|EI9] ZQIE|. OfO|HIS] A7|= J{7t dME
o Holgl 37|ojn, prvitemToQueuert 7halz|s oM e O Z
o[3tZol BHO|E YOl Fo| NI Yo BAELC
xTicksToWait : o|O| & %+ Foj ofo

AS Fotg = AA =HTIIR| Ti7|otE HT A2
At
o

=
oroF 27} B X} Q= AFEHO|A| xTicksToWait7} 022 ME (o QUCiH,

o}
=4 2" =t
E| Z=7|2 MO|E A|7t2 portTICK_RATE_.MSE E8f ARX| A|ZteZ Hf
™A =k 8reF INCLUDE_vTaskSuspend?t 12 MX™E|O QUCHH,
portMAX_DELAYE [H7| A|ZtSZ A3t A2 EfA3IT RIS Z
ioI5kA BHE %= UCH

r

J

[RETURN VALUES]

HSHoR Of0|HE FIIYCHH pdTRUE, 1HX| ICHH errQUEUE_FULLO| BhehEICH
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[NAME]

xQueueSendToBack

[SYNOPSIS]

#include "queue. h "

portBASE_TYPE xQueueSendToBack( xQueueHandle xQueue,
const void * pvitemToQueue,
portTickType xTicksToWait );

[DESCRIPTION]

xQueueGenericSend() &=

mju

2ESt= j32 40|} xQueueSend() =2t SUTt 7|5 THCh
FOI(FO| SIRE) Ofo|He AIIBICL Ofo|HS FO| MXE|E 20| OfL2} BAIEICE Of Bas
QIHHE MHA REOM =EE 5 QICh ISRIAHYE MH|A RENOAM 7o Of0|&ES =713}
7| 28 M= xQueueSendToBackFromISR() 45 ALE3[0F HC}

xQueueSendToBack() &4+ EjA23 7+ EA  APIEZ  fully featured APIO| £3lH,
xQueueAltSendToBack() = S A 7|52 dt= alternative APIO|CE & HE BE st Ojf

N Haof SUS Hhet

njo
N
[l
n

[PARAMETERS]
xQueue . otolgle It Aol WE
prvitemToQueue © RO FI7tste{n She OfO|RI9] ZQIE|. OfO|HISl A7|= J{7t dME
i Hol=l 37|0|0, prvitemToQueue?t 7t2|7|& FHOAEEH O] Z
ojatZ ol HiO|E Polo| Fo| ME HAo= =AECY
TicksToWait ©olo] B & R0 O0|HS R & U EIIK Chrlste HTf Al
[e]

I = [
QtoF F7H B A U= HEHOIM xTicksToWait7t 022 HEHE[0f UCHH,
E| Z=7|2 MO|E A|7t2 portTICK_RATE_.MSE E8f AR A|ZteZ Hf
A =k 8reF INCLUDE_vTaskSuspend?t 12 MF™E|O QUCHH,
POrtMAX_DELAYZ [j7| A|ZtSE AR3t= S EjAAJ} 7|8z
CHoI5kA BHE %= UCH

[RETURN VALUES]

dEHoZ Of0|’E FIIYUCHH pdTRUE, O HX| BICHEH errQUEUE_FULLO| BhehzICt.

- 155 -



[NAME]
xQueueSendToFront
[SYNOPSIS]

#include "queue. h "
portBASE_TYPE xQueueSendToToFront( xQueueHandle xQueue,

const void * pvitemToQueue,
portTickType xTicksToWait );

[DESCRIPTION]

xQueueSendToFront() 4= xQueueGenericSend() &4+ &= O3 2 &40|C}.

=

FOI(Re MS5H) ofo|#E F=II5tCh Ofo|E2 Fo| EZE = ZO0| OfL2} ZAREICE O ot
= UHYE MH~ REOAM 2EE 5 QICh ISRQRIHZYE MH|A FENOAM RO Ofo|HE =
7t817| Q8= xQueueSendToBackFromISR() &H4=& AL3lOF TtC}.

xQueueSendToFront() %= Ej23 72t 541 APIEZ  fully featured APIO| 31O,
xQueueAltSendToFront() &4+ SUst 7|58 ot alternative APIO|CE & HA B5 S sk Of
i H=of F YTt Higt gt ZHRICH

[PARAMETERS]

xQueue . ofolgg Ak Fol WS

prvitemToQueue . 7o F7t6le{n dt= ofo|Hlo| ZOIE. OfO|Elo] F7|= F7F MAME
M dol=l 37|00, prvitemToQueue?t 7t2|7|&= FHOAMEE O Z
ojggol Ho|E ¥fo| 7ol MF Yoz =AEL:

xTicksToWait . 0|O] & %X 7of ofo

AS FotE = AA =HTIIR| Ti7|otE HT A2
Ak
o

| = =
obob A7} B X} Q= AFEHO| A xTicksToWait7} 022 MEc|of QCiH,

|2 Ho|=l A|ZtS portTICK_RATE_LMSZ E3f AN A|ZteZ H}
™A =k 8reF INCLUDE_vTaskSuspend?t 12 MFE|O QUCHH,
portMAX_DELAYE [fj7| A|ZtO2 AIR3l= HE EjAIJ} By|stoz
HoIskA BHE += UCH

[RETURN VALUES]

HEHO=Z Of0|FE FIHUCHH pdTRUE, J&X| GCHE errQUEUE_FULLO| HHEEICE
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[NAME]
xQueueReceive
[SYNOPSIS]

#include "queue. h "

portBASE_TYPE xQueueReceive( xQueueHandle xQueue,
void *pvBuffer,
portTickType xTicksToWait );

[DESCRIPTION]

xQueueReceive() =+ xQueueGenericReceive() gt4+=S S=ESH= 0132 $H4=0|Ct.

FZEE Ofo|HS ML) Ofo|H

| ©
= =
Ch A7t 488 0 Yolgt Zojgtgol ¥

%

2Abglo] M| G20 MES v 27]7t H2gofo}
oo| Hmz At

xQueueReceive() == QIHEE MH|A REIOM AREE = QICL ISRAEHEHE MH|A FENOA Of
O|EIS FMTHHHY| Q[8liA{= xQueueReceiveFromISR() &H=2 AFRSHOF BICH.

xQueueReceive() = EjA3T ZH S APIE fully featured APIO| 31, xQueueAltReceive() 4=
SY%t 7|52 St alternative APIO|CL T H{M ZF S Oj7f H4=0f ST dtot 72 JHEICE

[PARAMETERS]
xQueue . OlO|HS MIWORD s FO WS
pvBuffer L MYEE Ofo|HO| ZAE HIE J2l7E B
TicksToWait L 43 sES AN A7t HO Aof olo|HS HEY wE & AU [

DA 7|8 A|CH A|ZE.

DHOF [7b HIO{Us HEHOIAM xTicksToWait?t 022 M0 QUCHH,
=4 2|8 =t

E Z=7|2 MO|El A|ZH2 portTICK RATELMSZ E3f AK| A|ZtSZ H}
™A =k 8reF INCLUDE_vTaskSuspend?t 12 MXE|O QUCHH,
pOortMAX_DELAYE [}j7| A|ZtOZ2 AIR3l= HE EjAIJ} By|stoz
CH7|stA Bt 5= RUCH

[RETURN VALUES]

HEHOo= Of0|Hg MYWRUCHH pdTRUE, 1HK| YCHE pdFALSEZ} BHeteiCt.
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[NAME]
xQueuePeek
[SYNOPSIS]

#include "queue. h "
portBASE_TYPE xQueuePeek( xQueueHandle xQueue,

void *pvBuffer,
portTickType xTicksToWait );

[DESCRIPTION]

xQueuePeek() Bt4== xQueueGenericReceive() Bt4+E SESH= 0132 e=4=0|C}

7ol A= OIS AFSHA| 0 opo|HES HMEYELE ofo
o Hm 37|t MS[ofoF Stoh R7F AEE W Felst 2ol

xQueuePeek() B4+t QIE{ZE AH|A ZEIOIA AFSE 4 gick

=

xQueuePeek() et EfAZ 7F S APIE fully featured APIO|| &3,

=]
St 7|5S St alternative APIO|C}. & HT Z& SUDH O17f Mo ST

B2 SAtEo] MEw| mh2o] A
|23l gofo] Bim= SAbgiC

at=5 CHA| ZESIHLE, xQueueReceive() &5 ZE5H0] Tt

aT

xQueueAltPeek() & =

=] —
S2eh ek S 7Kk

[PARAMETERS]

xQueue © ofo|Hg MEwodD st Fo| WS

pvBuffer L HYWZ OLo|HO| BAY HIE 27| ZolE
Of g2 Rt MME f oI R OOIHO 27|S =AY 4 US B
2 7fopsict

xTicksToWait @S 33 AFO| 77t Hof Uof Of0|YS WY WS & US 0
MR 715t Ak AlZ

otk AT} H|O|Qs AEHOIA xTicksToWait7} 022 MAe|of QCHH,

Al 2| ECf

El Z=7|2 HO|El A|ZH2 portTICK RATELMSZ E38f AK| A|ZtSZ b}

BA =t 9FeF  INCLUDE_vTaskSuspendZt

12 230 AR,

portMAX_DELAYE [H7| A|ZtSZ A3t A2 EfA3IT BI|se =

th7istA 2ts == Atk

[RETURN VALUES]

Y3Ho= oolge M

M SHUIQCE pdTRUE, 12 X| QCHEM pdFALSEZ} BFSHEICE
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[NAME]

xQueueSendFromISR

[SYNOPSIS]

#include "queue. h "

portBASE_TYPE xQueueSendFromISR( xQueueHandle pxQueue,
const void *pvitemToQueue,
portBASE_TYPE *pxHigherPriorityTaskWoken );

[DESCRIPTION]

xQueueGenericSendFromISR() &£ S £t OjA 2 &40|C}
xQueueGenericSend() O3 2= xQueueSendToFrontFromISR(), xQueueSendToBackFromISR() Of=
ZE ETEIK| &= HTO| FreeRTOSRtO| 33tdEE Qo Z=EHE|0f QLT

FOI(F2 FIFE) ool S FItstct of &

ook
rir

= HEE AMHlA REIM AFEE 5+ UCH
Oto|&2 F=ElE= AO| OfLE FAtEOf FOl F7t[7| HE0 53| ISRIAHHPE MH|~
oM =2EE Ue 22 37|19 Of0|dE F7I5ts A0l HESILL iREE2 B2 Oto|d2
HE 7 O #7Iste 20| BrEZ st

FED
_O

[PARAMETERS]
xQueue o Ofol’EE FhtE Rel HE
prvitemToQueue © F0| =7tste{n St= OfOo|Ee| ZEQIE. OfO|He| A7|= F
7t 48 2 o ZolE 27(0/H,
prvitemToQueueZt 7t2|7|& FYO|MEE 7 ZO|2tE 9| Hf
Ol @olo| Fol ME ¥oloz EipEr
pxHigherPriorityTaskWoken © 70| OlO|Elg Z=J}st= Z{0| EfATE Unblock MEE THE

1, Unblock®l EjA30] SMz97} sixf AsSel EjATol
2M=2 HCO &2 ZY *pxHigherPriorityTaskWoken2
pdTRUEZ A EIC},

pxHigherPriorityTaskWokenzf0| pdTRUEZ MM EICHH, QlE
YEJL BL| MOl 29 msio] YFEL

o=

[RETURN VALUES]

HEHO=Z Of0|FE FIHUCHHE pdTRUE, J&X| GChM errQUEUE_FULLO| HHehEICt

- 159 -



[NAME]

xQueueSendToBackFromISR

[SYNOPSIS]

#include "queue. h "

portBASE_TYPE
xQueueSendToBackFromISR( xQueueHandle pxQueue,
const void *pvitemToQueue,
portBASE_TYPE *pxHigherPriorityTaskWoken );

[DESCRIPTION]

FO(RS FIFE) OO|”E FItoLh O g UEHPE AMH[A REIOM MEE £ AT

_

ofolge AEElE 20| ofiet HAtslof Fo| 7tel| WEO| 53 SRQIEHBE Mula 2E)

oM =EE We 22 37|9 ot0|&ES F7tets A0| HEL

[PARAMETERS]

xQueue : Ofo|HlE F7tE Fo| M=

prvitemToQueue © o F0| =7tste{n St= Ofo|He| ZEQIE. OfO|He| A7|= F
7hdY g geE A7(0|y,
prvitemToQueueZt 7t2|7|= FHO|MSE7F Z0|BHF 2| HE
ol goo| 7ol AT Fooz LarHch

xTaskPreviouslyWoken . 70| OlO|Elg Z=J}st= Z{0| EfATE Unblock MEfE THE

1, Unblock® EfA39] 2Mz2|7t wixf HdHSQ Ef2H9

ML 22 4R

*xTaskPreviouslyWoken2 pdTRUEZ A7 EICt.
xTaskPreviouslyWokenZ}t0| pdTRUEZ HMF™E=ICHH, Ol
7b EL7| o 2% weto| EE Ch

[RETURN VALUES]

MEXMoz Of0|"Me EJISUCHH pdTRUE, K| LCHH errQUEUE_FULLO| EESHEICE
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[NAME]

xQueueSendToFrontFromISR

[SYNOPSIS]

#include "queue. h "

portBASE_TYPE

xQueueSendToFrontFromISR( xQueueHandle pxQueue,

const void *pvitemToQueue,
portBASE_TYPE *pxHigherPriorityTaskWoken );

[DESCRIPTION]

xQueueGenericSendFromISR() 45 S £t OjA 2 &40|C}

FO(RS MSFE) OO ES F7I3. O g AHPE MHA REIHM AEE 5 ACH

Oto| g2 Hx&l= 0| OfL2t FALEO] RO FItE|7] HE20| £ ISR(AHHE Mu|2 FEI)

oM =& M= %2 27|29 ofo

x|stCt.

[PARAMETERS]

xQueue

prvitemToQueue

xTaskPreviouslyWoken

[RETURN VALUES]

S FIISt7LE oto|el ZRIEE RO F7t5ts A0l HHEY

oto|dE Fotet

lo
ot
mjn

Fol Ftetedn Sh= ofo|”el mQIE. ofo||el 37|= F

7b MM = ) "Hol=l A7|0|04, prvitemToQueueZt 7+2|7|
= FYOIMEETL 20|23l HIO|E HYOo| 7ol MEF &
do=Z EALEICE

FOf| ofo|”lS FItSH= 20| EfAAE Unblock MEfZ THE
1, Unblock®l EjA3 0| 2M&2|7F sx MESQOl EjAF 9|
M= ECOh 52 Z{ *xTaskPreviouslyWoken2 pdTRUE
= gy

xTaskPreviouslyWokenZ}0| pdTRUEZ MF™EZICIH, CHEHE
7t 247 Hol 2 ngo] 2 FECh

ME™Moz Of0|"S EJISCHH pdTRUE, K| LCHH errQUEUE_FULLO| EFSHEICE
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[NAME]

xQueueReceiveFromISR

[SYNOPSIS]

#include "queue. h "

portBASE_TYPE xQueueReceiveFromISR( xQueueHandle pxQueue,
void *pvBuffer,
portBASE_TYPE *pxTaskWoken );

[DESCRIPTION]
FEHEH ofo|dE MEL=Ct O] = AHYE MH|A REOAM AAE = ALt
[PARAMETERS]
pxQueue . ofolgg MIwe Ao AS
pvBuffer D NEEES ooj’RE SARH 2 HEHE Jt2)7|le =2
pxTaskWoken . EA3E A AT 4 WA T IR Ch7INEIR Jick2lA Sk
xQueueReceiveFromISR() &7} EfA3E Unblock AMEjZ DHEH
*pxTaskWoken2 pdTRUEZ MHE|D, OHX| QUCtH ZH2 BSHX| QU=

c}.

[RETURN VALUES]

HBHoZ ofo|ye MUWSITIR pdTRUE, JX| YCHH pdFALSEV} BHahelct.
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[NAME]

vQueueAddToRegistry

[SYNOPSIS]

#include "queue.h”

void vQueueAddToRegistry( xQueueHandle xQueue,
signed portCHAR *pcQueueName );

[DESCRIPTION]

ol O|E= 2t YRIAELN RE FIStLL

=

[PARAMETERS]
xQueue HAAEZOf FI5HA E 7o HE
pcQueueName ol 2EEE OIF. LHZ S 803t HE0FE HAER & XL

o|ct.

T AXAEZE F 7KK FHE 7N, £ 7HX| 54 25 FHES LHY of7| 9%t 8&0|Ch

L 7ol 2EE HAE 0|52 &3 CIHE GUIOIA &H RE A4 = AUA Stoh
2. SEE Aot MOZOE #7| A CIMAZ 2ot §EE 7R QACh

configQUEUE_REGISTRY SIZEE= SEE = = Fet MOMZ oo |0 H4E Holgtct
71¢ CIHAE Ar83L0 Fef MOtZEOE BaXr o 0ot SE2 a7t ACh

[RETURN VALUES]

None
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[NAME]

vQueueUnregisterQueue
[SYNOPSIS]

#include "queue.h”

void vQueueUnregisterQueue( xQueueHandle xQueue )

[DESCRIPTION]

T AXAEL M RE AH ST

A

[PARAMETERS]

xQueue HAIEEZ[OfM AFISH E ROl 2

r=

iy

T AXAELE F 7K SHE 7N, £ 7HX| 24 25 FHES LHY of7| 9%t 8&0|Ch

7 HX2EL= HE CHEE 9

configQUEUE_REGISTRY_SIZEE= SE&
712 EIHAE AHE3IY Feof MotzZof

[RETURN VALUES]

None

- 164 -



[NAME]
xQueuelsQueueFullFromISR
[SYNOPSIS]

#include "queue.h”

portBASE_TYPE xQueuelsQueueFullFromISR( xQueueHandle pxQueue )

[DESCRIPTION]
R7} 7HS RHfull) AERQIX| Soltrt.
[PARAMETERS]

xQueue

0z
)
(i
gt
ro
ot
Ju
lo
s
i

[RETURN VALUES]

F7b 7bS # AEf7} OFLI2HE pdFALSE, F7t 7HS & AYEH2LE pdFALSEZ} Ol ChHE Zto| et
gIct.

=
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[NAME]

xQueuelsQueueEmptyFromISR

[SYNOPSIS]

#include "queue.h”

portBASE_TYPE xQueuelsQueueEmptyFromISR( xQueueHandle pxQueue );
[DESCRIPTION]

Rt H|0] Qis(empty) AEfQIX| Bholsicy.
[PARAMETERS]

xQueue

0z
)
(i
gt
ro
ot
Ju

lo
s
i

[RETURN VALUES]

Ju
N
=
<
£0
rir
0x

FERZL OfL|2}™ pdFALSE, 77t H|Of U= HEf2tH pdFALSEZF OFHl CHE 0|
HhHEIC}
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[NAME]
vSemaphoreCreateBinary
[SYNOPSIS]

#include “semphr.h”

vSemaphoreCreateBinary( xSemaphoreHandle xSemaphore );
[DESCRIPTION]

vSemaphoreCreateBinary() == & HZUZ2 S MOZNE ddst= 0j22 a=4=0|Ct

o2l MOpZOo|7] 2o Fol 2 0|0, o= £F HOHE MESe &%
2 At8cte ZO0| oLzt F7b HIAEX XJAEXT 2H 7| M2 Fo| ool 37| (Fol
XEe fojHel A7) 022 THEOTIC

HrO|HE| MOtZOojet FEAE DR FASIX|T O3 Xto|H S 7HX| 1 UL

FHAE 2U=R &% HFAUSS Zgotd AXY, HOIHEZ| MOZEO = o2 7|52 X2
StA| SECH Mr2bA HROIHZ| MORZOlE EjA3 ZH L= B2t QEEE 28 S7|3HE 93
UES Y=HME 2l AAESt=T HEStCh

I

HHO|HE| MOrZOl= EfA3 S7IRE dfLtel Ej23 £ AHHENM MOIZENE X&EHo=Z
Bt & ot CHE EiA3 E= AHEENME MOIZOE XEHoR AR SozM 73
2 & A7 WEo| MOotZAE 22 F ChAl grete 297t gich

0|23t LR xSemaphoreGiveFromISR() H|O|X|0f Q= MZE ACSOo|AM EOFD QJCH

SHAS A9 BAI0 PMRIL O 52 SM2SIS FE CIE HAIJ SUN RS
gSot2n B I YNHOR Mo He 20| st RYAS 288 HAIL U
SEAZ SOl D ok O 52 M9 BAZ0 PMAIE 4BWS & YLt

OlA2 REAE HIEA| Hhebs|oF SiCt= AS 20|otn;. REAS HHehsHR| =0, =2 24
=2lol Bi23= REAE HO 5T £+ oA =1, X2 R BAds gEEe M
&=?E =Xl ZotA &t
HEl A9t HIO|L{2| M|OFEO{= xSemaphoreHandle EfQ ol M0 ZEE|0H, xSamaphoreHandle
EtYIol M48 S CH2 AP 8450IM A8 E + Utk
[PARAMETERS]
xSemaphore . xSemaphoreHandle EtQ OS2, MHE MOFZOO CHs SHE

[RETURN VALUES]

None

- 167 -



[NAME]

xSemaphoreCreateCounting

[SYNOPSIS]

#include "semphr.h"

xSemaphoreHandle
xSemaphoreCreateCounting( unsigned portBASE_TYPE uxMaxCount,
unsigned portBASE_TYPE uxInitialCount );

[DESCRIPTION]

xSemaphoreCreateCounting() &= 7 HAHLIZ S Sl 7H2E MOIEOE MMs= 3= &
2-0|C}.
BN

728 MOtZojl= LUt oz ot Z2 d80M ArSECh

1 7teg oHie

OHE MS20M= OIHETL LYE [ Ot MOLZOIE BretstA(MOtEO FI2E S 57t
Us ) O[HEE X2

Al7|3), HSH E{AIM= MOLZEOE HO(MOFEO FH2
oICE 22 FIRE 2 LdE= O|HIES Blof O
HOIoh flot 22 d"Me 7| FI2E ez 02 43

M
o
rir
N
°
»
T
o
n

2. Xhg 2zl

Mot=zofel 7t2E g2 01§ 7t AHRS| & LIEHHCE EfA37) XHaol MojAS 2557
M= HA MOIZOE 2S00 SICR(MOMZO Q] FH2E gi0] ZAEDh) MOrZo o 7I2E
40| 00|2t= A2 0|8 7hs¢h AHRO| §ift= A& lnjoich EfA3 & XpO| Chsh AME0| 2%t
= M MOz E HhetotCh (MOFZO{o] FH2E 0| SIHEICE) flef #2 H&0MeE 2Z& A3
0| 0|& 7tsolbts A2 HEE & A= XM 48 =7| FIRE ez d48%s A0 HASIC)

[PARAMETERS]
uxMaxCount o MAE & Qe MOHEZO9| XL FIRE It
Motzolo| 72 E 20| uxMaxCount & [, G O|& HrehE £ gitt=
Ag oojsict,
uxInitialCount o MOFEO{7F MME [ L= MOFEZO o FIRE 7}

[RETURN VALUES]

MOtZEo 7t da3Hoz MMHEICHH xSemaphoreHandle EFIQ| sHE=0| Btate|H, MOFZEO{ 7F MM
2 4 QICHE NULLO| gt

2hElCh
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[NAME]

xSemaphoreCreateMutex

[SYNOPSIS]

#include “semphr.h”

xSemaphoreHandle xSemaphoreCreateMutex( void );

[DESCRIPTION]

xSemaphoreCreateMutex() gt 7 HFAHLISS Ed) REHIAZ MMHS= 0132 sH4=0|C}.

ME = BEALE xSemaphoreTake(), xSemaphoreGive() 0132 T % £3
xSemaphoreTakeRecursive(), xSemaphoreGiveRecursive() 132

HPO|L{2| MOHEO9t RE{As DI QAISIXIRH 0|23 XjO|HS FIX D QIC) REAL oMz
o A% O7{LIZ2 ZEStD UKD, Bo|L{z| MOLEOlE O|2f3t |52 KISHR ECh afet
M HO|42) MOImOS ElAT 7+ & HAdel SIEYE 2 SIS SUdh, REAE 2T
MSHHE SIof ALBSHET HEetc

SEAS AQ% BAI PMa9L O 52 MRS ZE CIE HAIJ SUs REAS
TSz B YNHOE 4BSA S HO| JH5oih RHAS AQW HAIE SAH B
HAS SO ol O 2 PM29l HAI0 PM29IE MBS 4 it

0|2 BEAZ BIEA| HHEG|o} BICHs AS OO[BCE FEHAS HIESHR| YECIY, &2 M
#9/0] BfAIE REHAS MO USE 4 A =3, X2 HA9Y HAIL MBS oM
#9/8 &% 204 @t

HHO|L{2] MOEOjE EjAS 57|32 jLfo] BjA3 w& QIEYENM MOtEOS X4Ho=z
HHetSt= & ofn CHE EjA3 = QAHEEN M= MOZOE XMooz HEE ozl 3
2 = A7 j20| MOZoE ¥ F| ChA| Hebg HeJt ik

0|22t {82 xSemaphoreGiveFromISR() H|O|X[0f| A= ME ZEO|M B F2 UCt.

Bl A9t HIO|L{2| M|OFEO{= xSemaphoreHandle EfQo| M0 ZEE|0H, xSamaphoreHandle
EFQOl 45 Sof CH2 APl B4-S0IM AL8E 4 9UCk

AQ

[PARAMETERS]
xSemaphore . xSemaphoreHandle EtQ OS2, Mg & AMOZOO CHEH HE

i}

[RETURN VALUES]

None
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[NAME]
xSemaphoreCreateRecursiveMutex
[SYNOPSIS]

#include “semphr.h”

xSemaphoreHandle xSemaphoreCreateRecursiveMutex( void );
[DESCRIPTION]

xSemaphoreCreateRecursiveMutex() &£ 7 HFALIES Sl M7 FHAE MMss 0122
staolct.

ME = HEIA L= xSemaphoreTakeRecursive(), xSemaphoreGiveRecursive() 132 Tt4+E S8 At
8% 4 QUL xSemaphoreTake(), xSemaphoreGive() 132 T4+ AIEE = QICH

x
wn
[0}
3
Q
el
>
o
o
[0}
(@)
8
D
Q
g
[0}
e
[0}
(o)
C
£
25
<
D
<
C
e
[¢]
=
_Qt
4
i
o

=
FRACHH

[> ol
)
[
40
1=
>
i
vl
rE
ot
An
ot O

Ol FHO MOZolE M= &F HAHLISS AHESH| I
MOt=O{7t O O]y 227t YCHE HIEA| MOtZ S BHatsior oot

wH& EFROl MOMZO= CIHBE MH|A REIM ALEE £ GO

FreeRTOSE = 37|18 (St EfA3 £ AHBEONME MOIZOE oo Hgtstn OE
A3 EE QIEYEOAME MOLEOE B4 25)7I52 o), 12D AEHE AHA RE|
A MOIZOE AFEE £ e YHOZ vSemaphoreCreateBinary() e 4+E XS stCt
[PARAMETERS]

xSemaphore : xSemaphoreHandle EtQO 2, & MOZO{0| Cist 3HE

[RETURN VALUES]

None
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[NAME]
vSemaphoreDelete
[SYNOPSIS]

#include “semphr.h”
void vSemaphoreDelete( xSemaphoreHandle xSemaphore );

[DESCRIPTION]

MOFZO & 4

2

=

%

c}.

MObEOl= APH|S2{ 1 St MOFEOIE = S3H7| 23 Ch7|E5 EfAI 7L
oir}.

[PARAMETERS]

xSemaphore © o AMX|EE MOFZOlQ| BHE
[RETURN VALUES]

None
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[NAME]
xSemaphoreGetMutexHolder
[SYNOPSIS]

#include “semphr.h”

xSemaphoreGetMutexHolder( xSemaphoreHandle xMutex );
[DESCRIPTION]

D70l olsh RIYE REAS AQdD Y A0 ASS wEICH

xSemaphoreGetMutexHolder() &4+ &4+ S &S EfA3TL
A YOotE =0 AHEE = ATt SHX|E Ei~30] 2f
o 2RE0Y UCHE O EjA3V REYAZ 2R Holg & gtk 23t ¥

S BE% AHI B0l U S HeGH AF Afo] RHAS AR} BB SE U7 4
o|C}.

=] = o3 ol SIALS
FHEAE AR6tD A=K &

Ei|
i
[>
N
o
4>
i
ot
s
ro
o
[>
i}
N
o
c
_IT!_
Il 3

i 4>

xSemaphoreGetMutexHolder() &+& At23817| s M= configUSE_MUTEXESE BIEA| 12 MY
s{joF sk},

[PARAMETERS]
xSemaphore o Zolgt REAol HiE
[RETURN VALUES]

xMutex Dj7jE40] X|HE DEHAZS AQ3l1 Qe EjA39 ME. xMutex Dj7fEH4E HEE
Mot= o7t & Efol MORZO{Z} OfLIALE, FHATE O EB{AI0E AREX| SO AHE
7

1
i
g+ 9E FP NULLS sravict
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[NAME]

xSemaphoreTake

[SYNOPSIS]

#include “semphr.h”

xSemaphoreTake( xSemaphoreHandle xSemaphore, portTickType xBlockTime );

[DESCRIPTION]

xSemaphoreTake() E+= MOIZENE 2 S5stE 0132 TH40|Ct
xSemaphoreTake() &5 AF2317| {I8fM= xSemaphoreTake() T+Z ZES7| T
vSemaphoreCreateBinary(), xSemaphoreCreateMutex(),

xSemaphoreCreateCounting() &+& S E3I0] MOIZHE MM =0t0F T

i}

_—

xSemaphoreTake() D§3 2 $h4== ISR(QIEEE MH|A RENO|AM SEE 4 giCt
ISRO|A| xSemaphoreTake() St42 S&EsH= A2 MAXQl HH#0| OfL|X|gt Ol

n
i
[m
=
=2
X
]

QIICHH MOFZOE 27| 218t xQueueReceivedFromISR() gt+=& AT == ULt
MOFZOl= o2f3t B LB 2N FE A8 a0 e+52 ¢ F& u#o| 7tsg 3

Eol #2E 7HEICH

xSemaphoreTake() %= E{A3 72+ S4  APIEZ  fully featured APIY| £3lH,
xSemaphoreAltTake() gt= 523t 7| 58 dt= alternative API O|Ct. & H™ BE S35t Of7f
Baot S Bia g JHEICL

[PARAMETERS]

xSemaphore . ol0] MAE MOLEOIE 27| 93 HOtEOjo| WS

xBlockTime © MOFZOE AFEE £ US WX Z|Clel= AlZE (B)

portTICK_ RATE_MS OHE Z& xBlockTimeS AlH Al
8 EICt xBlockTimeg 092 AETOZM MOHEY

AL
2 4 ok

BERLEG Ab

(E
%oz
£ ETst=H M8

[RETURN VALUES]

MOtZOE = S5tH pdTRUE, xBlockTime ZHEO| A|ZHENO| Xt ZF o= MOt
9lo ™ pdFALSEZ} BHghEIC).

H
<2
mjn
ot
dn
ot
1>
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[NAME]
xSemaphoreTakeRecursive
[SYNOPSIS]

#include “semphr.h”

xSemaphoreTakeRecursive( xSemaphoreHandle xMutex, portTickType xBlockTime );
[DESCRIPTION]

SeA Efelo] HOIEO|E HHENOR S3y| 93
xSemaphoreTakeRecursive() & Ar25l7| A= xSemaphoreTakeRecursive() 48 &

| 2
7] O xSemaphoreCreateRecursiveMutex() et+& Edff REHIAE MMs|oF StCt.

xSemaphoreTakeRecursive() [eIE=S INE=3x] QeI = FreeRTOSConfig.hoj| A=
configUSE_RECURSIVE_MUTEXSE 12 MHd|jiof stCt.

xSemaphoreTakeRecursive() &£ xSemaphoreCreateMutex()E O| &30 -d =l

& + gict

xSemaphoreCreateRecursiveMutex() &4~Z O|83}0] MAME BEHAL SHAO ASXI0 O|)
B=xdoz =H5E £ Ut e z

xSemaphoreGiveRecursive() €45 T ES Al =

SYT REAE SH 2 SSIRACHH, Y5 SH gretsty| ® K= of EjA3E Y REA

=S
g 4 A Ech

o

[PARAMETERS]
xSemaphore . BHAZE 3EHY| QT MHER
xSemaphoreCreateRecursiveMutex()0f| 9|8l Btzt=l $H=0|Ct.
xBlockTime L MOIEO|E AR 4 U2 K| J|CkRlE Azt ()

E
portTICK RATE_MS O3 2= xBlockTimeS AN A|Zt2E HITL=O| AMRE
Ct xBlockTimeS 022 A2 EZM AOIZOE E2st=r AIRE £ U
Ct. Ej237t o|0] MOIZNE 253t AEHEIH xSemaphoreTakeRecursive()

gt= xBlockTimeQ| it &2QM0| FA| HretElch

[RETURN VALUES]

H
<2
mjn
ot
dn
ot
1>

HOZO|Z2 SIE3IH pdTRUE, xBlockTime BH2O| A|ZHENO| X|t ZO|= Ao
9lo ™ pdFALSEZ} BHghEIC
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[NAME]
xSemaphoreGive
[SYNOPSIS]

#include "semphr.h"
xSemaphoreGive( xSemaphoreHandle xSemaphore );

[DESCRIPTION]

xSemaphoreGive() &4+ MOIZO{E dtalsl= 0132 T40|Ch
xSemaphoreTake() #4+5 ArE317| QSiME=

= =

vSemaphoreCreateBinary(),
5t0f MOtz E 4 gl

aT=
xSemaphoreCreateMutex(), xSemaphoreCreateCounting()
010} BhCH.

xSemaphoreTake() 42 m&37| ZFoj
st

xSemaphoreGive() 132 g4= ISRAHHE MH|A RENOAM Z=E 4= gl
o

FreeRTOS= ISR(QIE|HE MH|A ZENOIM ZEE 4= Q= xSemaphoreGiveFromISR() &H4=5 H|
Dstct

xSemaphoreGive() &£ xSemaphoreCreateRecursiveMutex() e+E 0|8310] MME FEHAZ
Atggh 4= giCh

xSemaphoreGive() &= EjA3 7t EAl APIE
xSemaphoreAltGive() gt4= S 7|58 =

Mot Sk Hrek gt JHRICH

=

fully  featured APIO| £3|H,
alternative APIO|C}. & WX D& SUSH Ofsy

[PARAMETERS]

xSemaphore : Hhghsh NOFZEO{ Q| M

=

[RETURN VALUES]

MOtZO|E HhetstH pdTRUE, 0 2{7F WSt pdFALSEE HhetotCt.
MOtZOl= RE AM8SH0l LD, o2i= FO| HAXIE MEY S740| ol m Zds = 2
=
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[NAME]
xSemaphoreGiveRecursive

[SYNOPSIS]

#include "semphr.h"

xSemaphoreGiveRecursive( xSemaphoreHandle xMutex );

[DESCRIPTION]

Qe A EfJo] HOHEO|E ¥iEX o2 wsksy| g Bjaz g4olch
xSemaphoreGiveRecursive() &4+& AtE3}7| xSemaphoreGiveRecursive() &4+ S =9

7| ™of xSemaphoreCreateRecursiveMutex() &2 £ SEAJ} MMHE| 0] Q0{0F TiCt

—_

xSemaphoreGiveRecursive() SteE2 INE=XM] LM = FreeRTOSConfig.hoj| A=
configUSE_RECURSIVE_MUTEXSE 12 MHd|jof stCt.

xSemaphoreGiveRecursive() &4+ xSemaphoreCreateMutex()& O|83}0] MME FJEHAEZE AL

& + gict

xSemaphoreCreateRecursiveMutex() 42 0|23}0f MME [EIAL= BEHAO ASX0| 2|3
gtExoz 25E = Aot RHAE H3ZE

xSemaphoreGiveRecursive() &f+E = M =1,
REIAE SH SSIQICHH, F2g| SH Easy| ™ X o™ EjA3 L siE REA

SYot FEIA . g il
£ AM8" =+ giA =Ch
[PARAMETERS]
xMutex SEAE Histsly| st $HEZ xSemaphoreCreateRecursiveMutex()of|
olsf gtet & oHSO|Ct

[RETURN VALUES]

MOMEO|S HBXo= wheks|Bl pdTRUES wheketct.
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[NAME]

xSemaphoreGiveFromISR

[SYNOPSIS]

#include “semphr.h”

xSemaphoreGiveFromISR( xSemaphoreHandle xSemaphore,

signed portBASE_TYPE *pxHigherPriorityTaskWoken );

[DESCRIPTION]

xSemaphoreGiveFromISR() &4 MOIE O E Htatst= 0132 &4=0|LCt.

xSemaphoreGiveFromISR() &8 AF2317| Q|8|AM = xSemaphoreGiveFromISR() &8 ZE5}7|
M0 vSemaphoreCreateBinary(), xSemaphoreCreateCounting() &4+& S E3I0] MOIZHE MM
Sl =O0fof Bt

FEIA EtQYOl  MOpEO{(xSemaphoreCreateMutex() &=& 0|830] WHE MOtZ0o)=
xSemaphoreGiveFromISR() &4+& At2% 4 QiCH

xSemaphoreGiveFromISR() &£ ISR(PIE|EHE AMH|A ZRENOAM AtET = QUC}
[PARAMETERS]

xSemaphore . MOPROIE whsls}y| 93t MEE MOLmO{ZE MAE o o

shel solct
pxHigherPriorityTaskWoken © MIOFEZOE Etstst= Z40| EfATE Unblock AEfZ BHE D,

UnblockE EfA39| Mz=27t AXf HAFQ Ej239 £
Ma=QELt 52 B *pxHigherPriorityTaskWoken2 pdTRUE
2 ZFErCh

pxHigherPriorityTaskWoken 7f0| pdTRUEZ MM EZICHH, QIH
BEJL L7 Fol 29 meto] RyELt

[RETURN VALUES]
MOtz E d3Xo =2 BtatstM pdTRUE, I X| #CHH errQUEUE_FULLO| BtzhEICE

T
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[NAME]

xTimerCreate

[SYNOPSIS]

#include “timers.h”

xTimerHandle xTimerCreate( const signed char *pcTimerName,

[DESCRIPTION]

2T EQO EtO|H

£7)34517| Y M
EfO|DlE  HBI(S
xTimerStartFromISR(),

|& AMAMSICH xTimerCreate() &=

o o aT E o
SUS LYt EO|HE HEE + UAs WSS 2H Dk
4

portTickType xTimerPeriod,

unsigned portBASE_TYPE uxAutoReload,
void * pvTimerlID,

tmrTIMER_CALLBACK pxCallbackFunction );

M2 dd== EfojHel LR HEHE

QX o) MEjlz  MAMED, xTimerStart(), xTimerReset(),

xTimerResetFromISR(), xTimerChangePeriod(), xTimerChangePeriodFromISR()

S42 ALl EfojBio] NEIS HHE 4 Utk

[PARAMETERS]

pcTimerName

xTimerPeriod

uxAutoReload

pvTimerID :

Ef0|'3101| gYElE ol

Elo|0 F7|. A2t E Z=J|2 Ho|w|0{ portTICK_RATE_MSE HA| &l
AZhg 2e| =2 HZst=0 ALECH olE S0, Efo|M7t 1008 o|%
O TtEE|0jof BHCHH, xTimerPeriod= 10092 MM E|0{OF BtC} EE Cf
2 drHoz ELO|M{7} 5005 O|Z0f| QtEEZ|O{Of SHCHM, xPeriod= 1000
0|8}2| configTICK_RATE_HZO|| 2|8l X2 500 / portTICK_RATE_MS=Z
a9 g+ Uk

uxAutoReloadE pdTRUEZ M™M= AL, xTimerPeriod Oi7f Big4=Z
MM™st F7|0Ct HtE8|A EFO|H{7} DtREICE DHQF uxAutoReload &
pdFALSEZ MHslE AL, one-shot EfO|HZ AL EfO|HZt Bt=E
5 = &0 MEI} S

Eto|m7t ‘9

0 S2ojg|s AlEXL pyvTimerlDe SUsH S &7}
StLb Ol &2 EfOIO| & 2

SE0f AS W offH EtO|HO| o) =EL=
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ZOAR| MEBHY| 3 Efo|H =9 o0 AFETIC.
pxCallbackFunction : E}O|H7} HZREUS I =L T
E8 st BEEA] tmrTIMER_CALLBACK Oj3 2

(£, void vCallbackFunction( xTimerHandle xTimer ))& Sdl Ho|=l =
2 EEIYS FHRO} BHCH

[RETURN VALUES]

EfO|T7} §8Ho=2 ddEAS 89 M2 Y& Etojnel HS0| 2|8 &Lt

Efo|Of7} 482 = QITtTUEH FRME A S22 & 22 FHOo| AL Eto|H
oly
AN

F77t 022 2o
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[NAME]
xTimerIsTimerActive
[SYNOPSIS]

#include “timers.h”

portBASE_TYPE xTimerlsTimerActive( xTimerHandle xTimer );
[DESCRIPTION]

Etojmz

t
Eto| 7t

ekl |
7O HEHE 7HX= %= O3 20

1 EtO|H7t S E AR HHE( X T
7

=2 o
2. One-shot EfO|{ 2 AMAE|0f EfO|H{7} DHEE| T X A|RHE|X| &

ojo

Efo|{= ™  MEfE2  MAMEICE xTimerStart(),  xTimerReset(),  xTimerStartFromISR(),
xTimerResetFromISR(), xTimerChangePeriod(), xTimerChangePeriodFromISR() &= EFO|HQ|
HEfE BT AF|=0 AFBE £ ULt

[PARAMETERS]
xTimer o MEHE =olgt Efo|Hol S
[RETURN VALUES]

Eto|m 7t &
Eto|7t &

=
= o
s¢ 8%

o ME Y A pdFALSEZ} 2|H =ICH
& pdFALSEZ} OFl CHE gfo| 2|8 =t
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[NAME]

xTimerStart

[SYNOPSIS]

#include “timers.h”

portBASE_TYPE xTimerStart( xTimerHandle xTimer, portTickType xBlockTime );

[DESCRIPTION]

FreeRTOSQ| E}O|I{ 7|52 ELO|I A{H|A/HIE EfAZTO| o8 X-2E=ICH

FreeRTOSO| M M ES3dt= B2 =9 EIO|0 APl &= ElO|H HH [t YHE FE Soff Ef
O MH|A Ef230|AH HHS ™SHCh Efo|H FHH Fe= 7LD HISEE 37| 2l
Private 242 7HX|0f, O{Z2|# 0|4 REofMe XHEQ HI0| 27h52ct Efo|y @y Fo
20| configTIMER_QUEUE_LENGTHE MHETIoZM BHZAT & QUCtL

xTimerStart() €4=+= xTimerCreate() e+ E8| MMHE= EIO|HE FZA|ZICH

DFO}, EFO|O{7} O|0] ABZ0|2tDi xTimerReset() &40 A28t &S st}

EtO|Ho| #+&2 EHO|T{7I HAl(Active) &EN7} &= SICL EFO|H7F &&= S HFALE 4
HMEZ AL Z=7|3telX| Y=CtH, EO|O| SEE = o= xTimerStart() =7t 2EE AER

ZFH n'E(Eto|He| F7|) 20| 2FECt

tsotx|gh dXzEs 2HEL 7L

2AEH7L FSE7] ™o xTimerStart) &+ Z&5t= 7
o |7t xTimerStart() 7t S =&

TS&7| TMX| EfO|HE FSEX| OB, Eto|mol Tt
AlFO| ofLat AAHEH 7 FEE AFHD A

o
A

xTimerStart() e+5 AtE2517| QoA=& configUSE_TIMERSE BIEA| 12 HHoljof L}

[PARAMETERS]
xTimer D AE/I AR E ELO|Hel HE
xBlockTime © xTimerStart() &7t =& & M o|0] {7+ 2 A JUCHH Efo|H FH F

Ol Eto|of AIZF BRHE MMz 2 = UAS M MK 7] HEHO
M OE23TE ZICiEIA Ele AIZHED. 2AEZIE 2SI Ho
xTimerStart() 47} SZ=EZICHH xBlockTime2 £ A|EICH

[RETURN VALUES]

xBlockTime ZkZ2o| ElO] Zuioh 20| EtO|of HFH FO| Eto| A% YHo| M&E = ICHH
pdFAILO| 2|E EIC Efo|l ¥E JO| Eto|H A% HHO| §SHCo=Z WESEICHH pdPASST) 2]
B EICh EtO|o RtR A[ZH2 xTimerStart() o7t SEE AlHa 2H20| QUAX|L EtO|o A%
Yo| HEHOR XMalgls AFH2 AL"e CHE EfA3SI BAE = EfO|H MH|A/H= Ef
239 4zf0f o F¥E  FeCh B MHA/HE  EBjA3o  fMafle
configTIMER_TASK_PRIORITYE MF&o=zZ N BZAT =+ QUCt
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[NAME]
xTimerStop
[SYNOPSIS]

#include “timers.h”

portBASE_TYPE xTimerStop( xTimerHandle xTimer, portTickType xBlockTime );
[DESCRIPTION]

FreeRTOSQ| E}O| 7|&

2 EfO| MH|A/HI2 EfA30| ofsf XS Ch
FreeRTOSOI A M| 23t ot 9]

2 %9 Efo|H APl gt EfO|H FH Fatn FHE FE S Ef
o MH|~ EfA30|A FHE HSSICh Eo|H BH Re HEY HIGE=EF 57| 2
Private 42 ZIX|0, OfZ2|A 0l ZEOMe HFHQ 0| 27+53tct Efo|H Y 7ol

20| configTIMER_QUEUE_LENGTHE MXato =M HZAS 4 QUCh

xTimerStop() 4= xTimerStart(), xTimerReset(), xTimerStartFromISR(), xTimerResetFromISR(),

xTimerChangePeriod(), xTimerChangePeriodFromISR() && AM23d 0|0 A3 MEHO| RUes ELO|
HE FX AlZich

Eto|m ol FX|= EO|M 7t dl(Active) JEfZ} OFL|EtE Z4S 2|O|BiCt.

[PARAMETERS]
xTimer : o ™X|SHA 2 Eto|He| HE
xBlockTime : xTimerStop() &7} T =E M o|0] F7F = X} UCIH Efo|H HHE JF

of Efojn HX| WS MBMo= mY = U2 0 MK 7] AEfof
M EjA3T JlceA Ele AIZHE)

[RETURN VALUES]

xBlockTime 2kZ2| ElO] Zutot 20| Eto| HFE Fof Eto|H FX| YYo| M&E =+ ICHH
pdFAILO| 2|E EICt Efo|l ¥& RO Eto|H FX| FHO| §SHo=Z WESECHH pdPASST) 2]
B ECh Eto|o FX| FHO| ME|=le AP AL"e O E E{A3Sh AE HE EOIH M
HA/H2 Ej239] LMz o3 FE Zerh EHO|H MH[A/HE EjA39] fMafl=
configTIMER_TASK_PRIORITYE MEP&o=ZMN BHZAT =+ QUCt
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[NAME]
xTimerChangePeriod
[SYNOPSIS]

#include “timers.h”

portBASE_TYPE xTimerChangePeriod( xTimerHandle xTimer,
portTickType xNewPeriod,
portTickType xBlockTime );

[DESCRIPTION]

FreeRTOSO| EtO|H 7|52 EO|{ AMH|A/CI2 EfA SO O8] X ZECt.
FreeRTOSO| M H|Sot= Gf2 2| EfO|O APl St EfO|H FE Feat
o MH|~ E{AI0AH FHS TSSICh EO|H HF = AHE H
Private 45 ZtA|0, H{S2|A 0| FAEMM2 HYXNOl HI0| 275ttt Efo|H Y 79|
20|E configTIMER_QUEUE_LENGTHE Hg&o 2k

)

-

xTimerChangePeriod() 4+ xTimerCreate() &+& E3d 0|0 .
xTimerChangePeriod() 2= EFO|O| Ef(HY AEf, 5T HEN)O| 42gl0| EfO|HO| FI|E
B8 o) =5F & Urk

—

xTimerChangePeriod() &t4+& A2517| {sfM = configUSE_TIMERSE BIEA| 12 A |oF Lt

[PARAMETERS]
xTimer C FUIE HEY Eo|0ol S
xNewPeriod ; EfO|HO| M2 F7|
AZH2 Bl F7|2 HO|T|0 portTICK RATE MS= HA|E AlZtE 22| =2 H
dot=0 ABELE OlE S01, Eo|B7t 1005 0|=0f 2tZE|0{0F BHCHH,
xTimerPeriod= 10022 MX%|0{OF BIC} EE CIE "itHoz EFO|7} 500E!
0|Z0 DtEE|0{o} SICHH, xPeriod= 10000|8}9| configNCK_RATE HZO|| ©
8l 5=l 500 / portTICK RATE MSZ AH E = UCL
xBlockTime :  xTimerChangePeriod() €£=7} & & O o|o] {7 & x

b ACHH ELO|
o ¥ 7ol Eol 7| MY PHS d3H2z B = A= O Nt
x| CH7| SEHOIA EYA3TF ZITHE|A == AlZHE)

[RETURN VALUES]

xBlockTime 2t32| E|0| Zutet 20| = Efo|H HH Foj EfO|H F7| Mg FYo| MEE =+ ¢l

CH3 pdFAILOl 2|F EICh Efo|H ¥ Jo| Etoj F7| #Hyg YYo| 43Xz HEEHOH
pdPASSTt 2|E EICh EtO|H 7| #HE FYO| XM2|=ls AF2 Al2-ol CHE Ef23 S0 24
€ Z= EfO|H MH|A/HIE EjA30o R4wf(0f 23 s L=Ch EO|M MH|A/HE B2
39| 2M+=2= configTIMER_TASK_PRIORITYE d-atoz=N BHAY £ QUCt
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[NAME]
xTimerDelete
[SYNOPSIS]

#include “timers.h”

portBASE_TYPE xTimerDelete( xTimerHandle xTimer, portTickType xBlockTime );
[DESCRIPTION]

FreeRTOSQ| E}O| 7|&

2 EfO| MH|A/HI2 EfA30| ofsf XS Ch
FreeRTOSOI A M| 23t ot 9]

2 9| EfO|H API &£ EfO|0 HHE Fetn YHE FE Sl Et

o| MH|A EjA30|AH FHZ ™STICH Efojn) FHE Fe AHED HISI=E st7| s

Private 842 7HX|H, {E2[A 0| ZEOAMQ &AFHOl 0| E7tssiCt EfO|H FE 7O

Z0]= configTIMER_QUEUE_LENGTHE Agstoz i #As & Qict
xTimerDelete() &t xTimerCreate() 45 £ 0|0] M=l EfO|HE At SHCE.
xTimerDelete() &+& AtE23}17| QA= configUSE_TIMERSE HIEA| 12 M S|OF St}
[PARAMETERS]
xTimer o AMHE EfO|Ho HE
xBlockTime . xTimerDelete() &7} = =Z 0 o|0] {7} & X} YCH Ejo|H HA
TOl Efojny &K FHES YITCE HY £ UZ I NHX| Cf7| EH

OlM EjA37F ZIChE| A == AIZHE)
[RETURN VALUES]

xBlockTime 2H2o| Elo| Zatst =ofE Efo|nf @& FO| Efo|o] AH| B0 MT + glctel
pdFAILO| 2| It Eto|o] @2 Foj Eto|o] AH| ¥o| MEHom HM&EHCHY pdPASST} 2l
B STk Efo|o] ALY YHO| X2lEle AHS AlAHol CH2 EAIST BAS Ze EO|H A
HA/HIE EjAZo] SHEQ0| o8 WS WECh Eto|D MHIA/HE EjAZS SMagE
configTIMER_TASK_PRIORITYE MO Z M HAT £ QUCH
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[NAME]
xTimerReset

[SYNOPSIS]

#include “timers.h”

portBASE_TYPE xTimerReset( xTimerHandle xTimer, portTickType xBlockTime );
[DESCRIPTION]

FreeRTOSO| ELO|H 7|52 ELO|H AMH|A/H2 EfA30| o8 X &2 Ct

FreeRTOSOIA HM&3dt= B2 9 EtO|H APl o= EfO|H B R2tn FYF&E 7
Sl Etojo MH|A EfASOH FHS TSoCh EojH Y Fe AHIY YIGER S
7| fIsh Private 85 JHX0, Z2|A 0N AEMO HYHQ 0| =7ts5HCt Ef
ol Y Fo ZOo|= configTIMER_.QUEUE_LENGTHE MHstozm HAT £ ULt

I.
b il

s

xTimerReset() &= xTimerCreate() 5 S| 0|0 MMHE= EO|HE ARt A|lZICEH.
xTimerReset() 2 ==7t ZELAS O ELOIHZL o0l Al&Eof Al JEfo| QUCHH
xTimerReset() &7t ZEE AFES 7|82=2 EO|H T AIZt0] X =FE D, EHOIH 7L
FH MEHO| ACHH xTimerStart() o2t S YT 7|58 Lt

of

[l

EtO|TH o TYA|Zf2 EtO|TH 7t H(Active) HEN7} &=
FAY MHMEAL 27|22 K| F=CHH, EFOIH O El =9 o= xTimerReset() g

I S5
7t 2EE ME2ZEH n'EHEo|Ho 7)) 20| =E &

Jhu
_9_}
m
(@)
=2
N
-
ofn
mn
rir
ofn

4> 02

AAEH7F 557 M0 xTimerReset() &
7t #S&7 A EO|HE FSEX : |
7t 2 EE AFO| otL 2t AAEHI FEE AFu Ao] AULCE

xTimerReset() &42 AF2317| 8= configUSE_TIMERSE HIZ A| 12 MX3sj0F &L},
[PARAMETERS]

xTimer : XHAIEN 2 EfO|HHO| BHE

xTimerReset() et=7t & 0 o0 {7t & X Y
xBlockTime © Fo| Eto|0 MA|E S MaMozm mHY £ US W AKX Cf7] A
EfOl M Ef237t

[RETURN VALUES]

xBlockTime k32| ElO] Zuigt 20| Eto|of HFE Fof Eto| A% Fo| H&E =+ glot
B pdFAILO| 2|F EICh Eto| HH FOi Eto|m THA|Z HHO| 5Kz HEECHH pdPASS
7b 2|8 EICh EfO|H THAIE FHO| ME|=ls AIF2 Al2"S OE E{23 S0 BAE A= B
ol MH|A/El2 EjA30 RMER0] 23] YetS @=Lt EO|M MH|A/H 2 Ef239 4%
?|= configTIMER_TASK_PRIORITYE METo =z HAE = QUCL
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[NAME]

xTimerStartFromISR

[SYNOPSIS]

#include “timers.h”

portBASE_TYPE xTimerStartFromISR( xTimerHandle xTimer,
portBASE_TYPE *pxHigherPriorityTaskWoken );

[DESCRIPTION]
xTimerStartFromISR() &= QIEHE MH|A REIHAM =T = Y= xTimerStart() =9 ot
H{ & O] L.
[PARAMETERS]
xTimer L AIR/RAIR € Etolnio| $HE
pxHigherPriorityTaskWoken : EfO|H MH|A/O2 EjAAE EFO|H W3 Fo| MEE|E HA|X]

£ 7122 7l mEol oiRE o7l HEfjol  RUCk
xTimerStartFromISR() &5 Z&sh= A& Efo|H T Fof o
AX|IE TE3I0] EfO|0f MH|A/OIE EfASTE TH7| HEFOIA HH
og = A=F Bk EHO|N MH|A/CI2 Ej237F CH7| HEHO
M BIOY = QIEE Sl= xTimerStartFromISR() 45 S &5t
EfOID AHIA/HIE EfAS7}F 3T MBFOl BAI(QEHYE A
HA ZE) HCE 3oL 22 QMRSIE JIKID YCH
*pxHigherPriorityTaskWokenO| xTimerStartFromISR() &%= L{Oj|A{
pdTRUEZ A EICt pxHigherPriorityTaskWoken £f0| pdTRUEZ

HEEH AHYETN ELY| Ho| 2 ngto| SHEICE
[RETURN VALUES]

xBlockTime 22| ElO] Zuiot 20| EtO|o HFH Fof Eto| A% YHo| M&E =+ ICHH
pdFAILO| 2|E EIC} EfO|H ¥E RO| Eto|H A% HHO| §SH=Z WS EICHH pdPASSTt 2]
B EICH EtO|o AlZf HHO| ME|=le AP AlL"O OE B30 AE HE EOIH M
HA/H2 Ej239] LMz o3 FE Zerh EHO|H MH[A/HE EjA39] fMafl=
configTIMER_TASK_PRIORITYE MEP&o=ZMN BHZAT =+ QUCt
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[NAME]

xTimerStopFromISR

[SYNOPSIS]

#include “timers.h”

portBASE_TYPE xTimerStopFromISR( xTimerHandle xTimer,
portBASE_TYPE *pxHigherPriorityTaskWoken );

[DESCRIPTION]
xTimerStopFromISR() =& QIE{HE MH|A REOM ZEY £ U= xTimerStop() &==9| 3t
E{ 7 O .
[PARAMETERS]
xTimer o MME EjA3T B9 ZOIH
pxHigherPriorityTaskWoken . EfO|H MH|A/O2 EjAAE EFO|H W2 Fo| MEE|E HA|X]|

£ JitiEla A7) WEo|  oiRE o7l dEfol ALk
xTimerStopFromISR() &t =&sh= A2 EIO|H FY Foj of
AXIE H&310] EO|H MH|2A/HE EfAITL CH7| HEROIA H
of & = UAZE Ik EHO|H MH|A/HIE EfARTE THI| SEY
oA BOjd &= JUZE L= xTimerStopFromISR() &H-& SE3}
0 ERO|H MH|A/HIE EfAZTE WX HAFQ EfAI(IHEE
Me|2  RENEL 32 22 UEAE JHX|L UACHH
*pxHigherPriorityTaskWokenO| xTimerStartFromISR() &= L{Oj|A{
pdTRUEZ A EICt pxHigherPriorityTaskWoken £f0| pdTRUEZ

A QAHYET ELY| Ho| 2 ngto| +HEICE
[RETURN VALUES]

xBlockTime ZkZ2o| ElO] Zutgt 20| Eto| HFE Fof Eto|H FX| YYo| M&E =+ ICHH
pdFAILO| 2|E EICt Efo|l ¥E RO Eto|H FX| FHO| §SHo=Z WS EICHH pdPASSTt 2]
B ECh Eto|o FX| FHO| ME|=le AP AL"e O E E{A3Sh AE HE EOIH M
HA/H2 Ej239] LMo o3 F2 Zerh EHO|H MH[A/HE EjA39] fMafl=
configTIMER_TASK_PRIORITYE MEP&o=Z N BHZAT =+ QUCt
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[NAME]

xTimerChangePeriodFromISR

[SYNOPSIS]

#include “timers.h”

portBASE_TYPE

xTimerChangePeriodFromISR( xTimerHandle xTimer,

portTickType xNewPeriod,
portBASE_TYPE *pxHigherPriorityTaskWoken );

[DESCRIPTION]

xTimerChangePeriodFromISR() &=

g=o| o HTOo|L,.

[PARAMETERS]

xTimer

xNewPeriod

pxHigherPriorityTaskWoken

OIHEE MH|A EREIOM =T o U= xTimerChangePeriod()

|
AlZtS B =72 o0 portTICK_RATE_LMSS SIA|El A|Zt
St=Hl A8 ECh ol S0, EFO|H7t 100
b SHCHH, xTimerPeriod= 10022 Mg
Z[O{OF BtCh fE CHE YYo= EfO|H{7t 5008 0|20 2tz
o

o|s} ®|-2E 500 / portTICK RATEMSZ A& & £ QIct

Efo| MH|A/OI2 Ef23= EfO|H B RO M= HAX|
£ 7Ick2l2 7| o i Ch7| HEfof ALt

xTimerStartFromISR() &5 Z&3sh= A& EO|H T Fof o
AXIE TE3I0] EfO|0 MH|A/OIE EfATTE TH7| HEfOIA HH
of & = AUZE BiCh EHO|H MH|A/OI2 Ej2A37t TH7| HEY
M Hojd = QEZE St= xTimerStartFromISR() 458 S =6}
0 ERO|H MH|A/HIE EfAZTE WX HAFQ EfAI(IHEE
MH| A& RENEC 3L 22 RMEE X JCHH
*pxHigherPriorityTaskWokenO| xTimerStartFromISR() &%= L{Oj|A{
pdTRUEZ A EICt pxHigherPriorityTaskWoken £t0| pdTRUEZ

A QAHYET ELY| Ho| 2 ngto| +HEICE
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[RETURN VALUES]

xBlockTime Dt=9o| El0| I8t S0 = EFO|I B J0f EfO|
CHR pdFAILO| 2|El EICh Efo|n @2 RO Etojof F7|
pdPASS7} 2|l EICt. Efo|Bf 37| ¥ YO Halsle Al

€ #E EO|H MH|A/OHIE2 EjA39 2M=2(0 Qs dES
30| 2M29|= configTIMER_TASK_PRIORITY £ MdMstozm
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[NAME]

xTimerResetFromISR

[SYNOPSIS]

#include “timers.h”

portBASE_TYPE xTimerResetFromISR( xTimerHandle xTimer,
portBASE_TYPE *pxHigherPriorityTaskWoken );

[DESCRIPTION]

xTimerResetFromISR() he= QE|{HE MH|A ZREIOAM &S 4= Q= xTimerReset() eH4=2| ot H{FO|C}

[=] i}

[PARAMETERS]
xTimer © MAIE 2 EfO|O{Q| S
pxHigherPriorityTaskWoken . EIO|H MH|A/HE EjATE= EHO|H HE JOo| MEZ|ls= HAIX

£ JIct2|2 7| Mo e TH7| SEfof AL
xTimerStartFromISR() &4+& T ESt= {2 EMO|H HE JOf
HAIXIE H&35t0 Efo|m MH|A/OIZ EfAZTL CH7| SEROIM
2ol & 4 UAXE oiCh ERO|H MH|A/CIE Ef2A37} CH7| &
EfOIM HOjY = Q2 S}= xTimerStartFromISR() &8 =
St ERO|T  MH|A/GIE EfAZZE WX HAFQl EfAI(QIH
BE AHIA RENECH 37L 22 SMEUS JHND Yk
*pxHigherPriorityTaskWokenO| xTimerStartFromISR() &%= L{Oj|A{
pdTRUEZ A EICt pxHigherPriorityTaskWoken £t0| pdTRUEZ
AEEH, AHPEEI ELY| Ho| 2 weto] +AECH

[RETURN VALUES]

xBlockTime HEo| El0| Zfst SO|= Eto|of ®& Fo| Efo|nf XAI% BHO| H&H 4 gt
B pdFAILO| 2| EICh EfO|D] W FO| EfO|T AA|R HO| MEHo=z HMAECHM p

o =

e

7b 2|8 EICh Eto|m IHAIZ HEHO| M2l=l= AIF2 AlAHCl CHE Ef2A3 S0 A
O MH|2/0l2 B39 @Mz=2(0f o] & =)
9= configTIMER_TASK_PRIORITYZ MEsto 2N HZAS 4 QICt.
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[NAME]

pvTimerGetTimerlD

[SYNOPSIS]

#include “timers.h”

void *pvTimerGetTimerID( xTimerHandle xTimer );

[DESCRIPTION]

Efojojo| IDE 2|EiBict.

E}O|HO| ID&= xTimerCreate() &
pvTimerID7} & & E=ICt.

=
x| A5 23 Efo|H =4

el
[PARAMETERS]
xTimer . IDE ol

[RETURN VALUES]

oi7fs-2 M 22 Ero|He| ID

TE A83t0 Efo|HE

ID= g =% g7t Lt EO|HO| SEE0 UAS M O EtO|H7t URE
2 g WROM A ST
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[NAME]

xTimerGetTimerDaemonTaskHandle

[SYNOPSIS]

#include “timers.h”

xTaskHandle xTimerGetTimerDaemonTaskHandle( void );

[DESCRIPTION]

xTimerGetTimerDaemonTaskHandle() &4+E AI23}7| QA=
INCLUDE_xTaskGetTimerDaemon, configUSE_TIMERSE HIEA| 12 A|OF $tCt.

[PARAMETERS]

None

[RETURN VALUES]

AZEQO| E}O|T MHA/HE EjAIQ} BEE EfATO| HES ST configUSE_TIMERS 7}
12 473Eo UACHH, Efo|0 H2 EfAT= AAER 7t AZE If 522 MYECH
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ABSTRACT

Implementation of Embedded Software Educational

Environment Using Portable Game Console

Jang, Young Jun
Major in Computer Engineering
Dept. of Computer Engineering

Graduate School, Hansung University

In this paper, we proposed an embedded software education
environment with game console such like Nintendo DS through an
analysis of several problems which existing education system has. We
developed a console game pack with several compositions which
practical training environment requires. Game software of the pack is
available for downloading, running and remote-debugging to console
machine. And we also developed an integrated development tool for
project managing, source editing, compiling, downloading and
remote—debugging. With both the game software and development tool,
more real and better quantitative education environment can be

provided with lower cost than before.

Keywords : Embedded Software, Game Console, IDE,
Open Source, Software Education, Real-Time Operating
System, Remote Debugging

- 193 -



	제 1 장  서 론  
	제 1 절  연구 동기  
	제 2 절  연구 목적 및 필요성  
	제 3 절  연구 범위  
	제 4 절  논문 구성  

	제 2 장  임베디드 소프트웨어 교육 환경  
	제 1 절  전체 교육 환경 구성  
	제 2 절  상용 게임기 하드웨어 (Nintendo DS-lite)  
	제 3 절  실시간 운영체제 (FreeRTOS)  
	1. FreeRTOS 소프트웨어 구조  
	2. FreeRTOS 소스 구성  

	제 4 절  실시간 운영체제 이식  
	1. ARM 프로세서 동작 모드  
	2. ARM 프로세서 레지스터  
	3. FreeRTOS 자료형 및 기능 설정  
	4. 문맥 교환  
	5. 타이머  
	6. 메모리 관리  

	제 5 절  FreeRTOS 성능 측정  
	1. 성능 측정 방법  
	2. 성능 측정 실험 및 결과  

	제 6 절  원격 디버깅  
	1. 원격 디버깅 개요  
	2. ARM 프로세서 예외처리 메커니즘  
	3. 원격 시리얼 프로토콜 구현  

	제 7 절  가상 디바이스  
	제 8 절  통합 개발 환경  
	제 9 절  콘솔 다운로더  
	제 10 절  어댑터 하드웨어  

	제 3 장  교육 실습 개발 환경  
	제 1 절  개발 환경 구성  
	1. JDK  
	2. DevkitPro  
	3. Eclipse  
	4. Git  
	5. Tortoise Git  
	6. Emulator (DeSmuME)  
	7. NDS-IDE Repository  

	제 2 절  교육 환경 사용 (실험 항목: simple-io-1)  
	1. 프로젝트 생성  
	2. 프로젝트 설정  
	3. 프로젝트 빌드  
	4. 프로그램 다운로드 및 실행  


	제 4 장  활용 방안   
	제 5 장  결론 및 향후 연구  
	【참고문헌】  
	【부    록】  
	FreeRTOS API  
	ABSTRACT 



