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(EEET]

EF MCU RT_Thread {# 3555

fEi

AR EEAY RT Thread R Gi7EE REAEH MCU A #)4d B, & T N32G45x . N32G4FR \N32WB452,
N32G43x. N32L40x. N32L43x Rt . ACHLL N32G45x NBIA-4H RT Thread R GHHI<AF F Ui .
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1 RT Thread

1.1 R

RT-Thread, 4:=#i/¢ Real Time-Thread, 4 /E X, &2 —MRANREN BLFEERIERS, AR —2
YFZAS, RUZMES RN BT ARG BT F — I 2 BT T 2 MBS . Fse b, —AMk
BEZ ORI ZI A REIS 1T —MES, BT MESIPATI AR . £ 55 SR 2 aEd 55
W E A TR PO e GRS RIS e Ib 2 ZHAT MRS, B NG EAMESTE— M %
[FI 24T S U . (E RT-Thread R4tH, (L5518 28FESEILM), RT-Thread A 14 A2 18 B 45 g2 DA 323
FIAT S5 B %

RT-Thread ZZEXH CiBEE RS, R, M. CHMH 0 SR8 TH 7128 H B SEr KRG,
EAARHE XURE PURE . ZEAEE T . RGUAREAL I H T B BT R i o SR BEURSZ IR T fl 48 (MCUD R4,
LA S TR, #THYF2 3KB Flash. 1.2KB RAM W1E#% ) NANO filkd< (NANO & RT-
Thread B 77 F 2017 4£ 7 H 9y KA — MR ET RN AZ); 15T B0 = & I 13 %, RT-Thread X fgfd
ELMBMAEE TH, A RARE THLOEW PR BEESEET, Jo4eth 5 N FE 5 1R FIhhe
SEILFRAL Android 1T IR A S SRR . BIREIE B 28 AU E B AR DiRE .

FHELCT Linux #:4F £48, RT-Thread A/, BUAMS, THFEIR. JEahE, FribPAAh RT-Thread i& B A S
PEm s RN ERE S, JEREEA T M SRR (WpeAs . THFERRHI%) 356 . B4R 32 A7 MCU &
EHEEEIT TS, K LRZHAE MMU. 3T ARM9. ARM11 H % Cortex-A 2525 CPU FI3 F Ak
AR TE Ry 2 N 37 & WiE A4 RT-Thread.

1.2 RT-Thread Z244

ITAER, PRI Cinternet Of Things, 10T) MEET A% J, PIBAMI i R R itVid, M N & BB 2 K
T, AR R 2 M IR N, fE 45/ RTOS W% CL& ok kil 2 iR, fEXFh i
BN, PIECERE RS (10T OS) LS RIZ A . YIBEIRAE R G2 LERE RGN % (T LLZ RTOS.
Linux 58) J5El, QFEMSC RS BIRESEON SRR P, BRIRIIFE. <4, MEDCR
M= ERERE IR &, RT-Thread /& —/ 1oT OS.

RT-Thread 5 HABR £ RTOS % FreeRTOS. uC/OS M EEX 2z —5, EAMULE DLWz, EE&
FE B EEEA, WwE 1-1 s
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Package
(env&
packages)

Component and
service layer

Cloud SDK/FOTA Thira-party cloud RTI/SystemView Dried persimmon Ul
access SDK

mDNS/uPnP TLS/DTLS Script engine Audio framework

LWM2M/CoAP WebSocket Compression/ Database
decompression library
MQTT HTTP C/S AriKiss
POSIX API | C++ AP | RT-Thread API
Web framework Exception handling/logging Key-value database
Wi-Fi Manager USB stack DFS virtual file system Security
framework
Device framework Low-power management FinSH console
RT-Thread core libcpu/BSP

ARM C-SKY MIPS Xtensa RISC-V

ERRERE LN
n

W% )Z: RT-Thread W%, #& RT-Thread fAZ 087, A3 7 WIZ RG0SR, Hl4n 2 2658 2 =
HEAE . T4 EBAFI . AT, BT8R4, libepu/BSP G F B M AH S SCAFMR B3 )
{2 PR, HAMR RS CPU B AR R -

m AFSRSR: A REET RT-Thread W% Z B EZ 8, BIUNREISCIE R S FinSH iy 24T Frifi

W (55

[ERESI=EAN

PR HEZL

BORMESRSE . RS, WA AR AR, A2 RS .

W RT-Thread #fft2: 2171 RT-Thread ¥IKMERAE R 50T 6 &, 18 A4 [RS4SR T8 FH AL,
FRAE S AR B SO . RT-Thread $24E VIR HATF 0 &, X BAFR T BT HE0T K&
RUEFIBATE, %GNG R T A2 W EARAF RS, X RT-Thread A=A H Z 41K
e BATEATN T MEERGNEFEREE, FOVX SR EARGRA T E AN, Rl
FEFEAR W1, AR E N T A B A e 8] A, TG Y QAR EE I R 48, RT-Thread CL28 SO AR

R LA T 60+, U1HAE:

& YIERA SR Paho MQTT. WebClient. mongoose. WebTerminal 254

& JHATE S MR B AT SRR JerryScript. MicroPython
L 20NN PR G
L 4

Openmv, mupdf

T HIS%M45: CmBacktrace. EasyFlash. EasylLogger. SystemView
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&  RAGMFEMHAME: RTGUL. Persimmon Ul. lwext4. partition. SQLite %545
& SMEESIKEIZ AL RealTek RTL8710BN SDK

1.3 RT _Thread N1

WAZ 2 BRAE R G Rl R R 4y . &l 1-2 O RT-Thread WIZZEME], WAL THEAZE 2 B, A
o AT N AL . S AR S

&l 1-2 RT_Thread F¥ R KBS

RT-Thread Kernel A
Object Management: object.c
. Real-time Scheduler: schedule.c
Kernel L )
ernel Library Thread Management: thread.c (-3'3
) T 3
Kservice.c Inter-Thread Communication: ipc.c _ 2
: Clock Management: clock.c,timer.c o
kservice.h 2
Memory Management: mem.c,memheap.c -
Device Management: device.c
S
CPU Architecture Support: libcpu
BSP(Borad Support Package): bsp
Hardware: CPU/RAM/Flash/lUART/EMAC etc.

WAZPE DY T DRIE N AZ BEWE ML IZAT 10— B /N AIRIL C JE R B 146 . e At 1 U “strepy”.
“memepy” “printf”, “scanf”5¢ R HK) LI . RT-Thread WAZZEIRHE AR — /MBI C 1 e BB,
N T SR E C FEELA, EIX SR BT AT AN b it TSR

SEI N SEILALRG . S RE T, LS OAES. RFERBEEHE. WNEVEH R ANAEHE%, N
BN & S 2 3KB ROM, 1.2KB RAM.

1.4 RT_Thread &EEH

FEHFEAET, BATERER—DKRES, RS ED BRI FSRE/N R, NGRS
fiE, KB MmEEZ MR 7o £ RRERIERG T, WRFERZEIT RN I DN RIRHIN R Z A
ANEIL R P SMERIREFPRTT, S BRI S5 T IEFR AT IR, SRR T BE S L AR Gt AL SE I
AGIVERE LIS TR ZOR, BIANER AN SRR GHATRFERE S, RGulE R R dE, Rl o5t
Rl s ok, LRI ARG, WX MEFS AR TS, WE 13 for, — D TES
AR W UL R B, TR S R E AL, A A AR I B M A A R S O
I e s Ao ot 2 2o BF b
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Bl 1-3 R EER UL S 5 B SR BT

Receive sensor data
——»  Taskl | | | | | |

output display
————»  Task?2 ] ] 1]

-
Timeline t

£ RT-Thread 1, 5 _Ei TR0 N RE 7 SEAR MU AE 20RE, ZofEt SEBUE S5 103k, "B RT-Thread %
SEARNI AL, B T MEFPATHIBATIAE, gl T RXAMESS AL RS54, BB RS ]
BCEMR RS, AFEERMES W L BRR LSS, ARESE A s BRI S,
MIBAT

BLARIZATI, ERVOVE DG CPU I AAEIBAT, SAEHATIN IISAT AR N B30, Aok
HUE SNBSS, GETA R e, M. AEEEE.

1.5 RT_Thread B &b &5

RT-Thread F i £ B DU S0 1540 A A, 55 b 45 4048 000 2 Jo) S PR A2 5 i 288 193 2 BB D) 190 D) R B )

XA A R A 52 I 2R 2 N R G e, IFBRT 1 (OS Tick) /& RT-Thread #:1E &4+ e/ M 8 L,
RGN — M SO~ 32 ML EFF 5 HEH, SR Abgh BN AR 7 BT A (81 OG5S, W2k FE M AERS . ZRFE IS
Vi) 26 Bt R DA B B BB I 55, ARG J B T AR v B I B Fa Rk o RIS [R] o IR HA SR IR T
PRI EE R, kPR R— > OS Tick. OS Tick fK A URHE RT_TICK_PER_SECOND [f5&E X
K%, T URT_TICK_PER_SECOND FJ, ¥Rt (i 8ok S 8UR G e I S A B AG 25 o

1.6 RT_Thread F W& HE

RT-Thread fh T BT s 1R BRI BEA . TP IR S5 BIFR . i . AR B4 . ZRAT DI Ut £
7 (R4 R 5

2 CPU IETEALIE BRI, AMF R T B A IL, R CPU 715 24 i i T {44 22 b XA S5
KOFESEHE S, TR B B T b, Ak SEE SR TAE, XARERE R . SEPLX —ThAE I R G HR
ARG, HIE CPU BT B SR UERR At B, 24 2 A RV R 1) CPU SR i, AR eE — o
T 0 A A I R 38 A o DT VB R B S R S A B % S T B BT SRR, BB S I £ ) B
[ P i SR

2R B AR, CPU %00 R AP P04 T«

1) AR MR LR A B

2)  HN SR SR Ak B R BB PC SR

3) IR AE 4 b T B KO T AEBAT

4) MR R HAT SRR, PR AT AR A
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5)  MSHH B IR [ B ET MR AT A
HIBr {845 CPU W] LLE SR A A I A4 34T AL BE, AN b1k CPU 8 AN W it 25 160 /2 715 FH L ) S A A

1.7 RT_Thread NiEEHE

AL O A7 (Memory PooD) & —F A7 BL i, T BOR B R/IMHFI R A7 B . ]
PRI ER P 7720 e SR, HLRE RS RIS AEION I, AT BLBH IR 73 e 2k e
(S SERDIR A, Bl S50 — BN EGR [, 35X i timeout S 50HfE ) o 24 A ZRFE [ b Py A7 MURE O A7 BT
2 PH 28 1) LR RERE M

EWNAAHERE D sShENAE IR — DN ESENAAEENE, 0] DUE S IR S e, R4 P
F 75 SR BCAT = RN N A . T2 B P AN 75 B R X e Y A By, SCnT DA AR m] 3 A (R HL A 8 FH 43 TS
ffif. RT-Thread RGN Tl @ AN ERIFE R, 148 THERRMZIZESNAEBEE, 2l NN AE A
1EM SLAB A& BRI

B NHEN A B A R G R IR LR, — B TN T 2MB AR R R St

B SLAB WAAE BIAHN 3 B KRG WIRLLIRFEER, $RA4L T — P bl 2 A7 5 B Bk f P Bk
PR N A7 BT RIS AT H BRI 2 — 8 52 AN SIS HE NAFE BESS . IX AR BEA B g
L AP 322 1 58 44 [A]

B iR 22 Ak, RT-Thread i&F —Fhél 5t 2 WAEHEREFENLE], BN memheap W AFE FE. memheap J5i%&iEH T
RGEFIEZ N NAWRE O, ErT LB Z AN WA —i, BN RINAEHE, R &K
PR AMELE .
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2 RT_Thread M

2.1 LRI RH

i/l RTOS (S B2 A ARy 7T LA I N — 2L 2 Rs . SRR B M R 3Ch3dT, A2
SMKH R G b (I HABZE AR B RTOS TAIERE P A B o FEARATIN (], BARE P R — A ERe ] AT, T
RTOS i FERE P 7 DU € 122 AR N MR 2k o

PAR AT R B 7191 o

led0_thread: this thread toggles LEDO every 500 ms

Create thread:

/*1ed0_thread definition */

rt_thread init(&led0_thread,
"led0",

led0_thread entry,
RT_NULL,
(rt_uint8_t*)&led0_stack[0],
sizeof(led0_stack),

3,

5);

/* Start led0_thread™*/
rt_thread startup(&ledO_thread);

22 55 ExRH

55 R AR AL FH T R 2R AR IR [R5 ) R A B, ZRRE T DUOSRIEOR e, Tk 3 [R5 UH R
IOREN:HP

YR TR REWE 2-1 Fror, BME5ENGET —ME S RBEM - NERREERIN, 55 EREXT
RL7AES B RESEBIEE . BHEEH, BAE S EAEDN 5, MR 5 /MG 5Bl (B 7 LIPHE
s AfESESSEIEE TR, FEIEIZE S RN SRR E SENERII L, SR K
e ESdl (R .
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Semaphore Thread#1
Control block Semaphore Thread#2
» (=) >
| s
Semaphore value Thread#n

Semaphore:

/* Create the binary semaphore */
rt_sem_init(&key sem,
"keysem",
0,
RT_IPC_FLAG_FIFO);

/* Get the semaphore*/
rt_sem_take(&key sem,

RT_WAITING_FOREVER);

/* Relase the semaphore™*/

rt_sem release(&key sem);

2.3 B FERHI

HFEMGESEARNE: A ELFENARENELRFERNIAR, BRI R HAER E &R
SN I RO R E R R A ARG M55 8 AT DL AT R R T

HFRERRES AP, JFBEe (MRESED « BALREFA TN, BRFRE4T MRS, hixA
ARPRAFEHITAR. MR, SHSALRRCEN, R LR RIS, RLEHraR. S AT
FALFER, HAKREE AR CHAT A S, A % 0L B RARE thaehs i JOR X M
AR, W 2-2 s, ARSI TEESEARRKNAR: EESES, FACEAFESE
B, iR E S RET R (REBEIEED .
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Thread#1

Thread#2
Mutex
Hold _

Hold thread > - >
Thread#n

fFRE 5 B2 SN 57— NELE 8 AR GO 7 8. g e 2ol Rl — A m e ik
EhE S 5w SRR, R G T E O R R, X MR e R IBAT
IR AT B S e - e SR S R 2R R S, DRI R S R LR R 2 B BRI S I R R
ZE, SEWMEXMEDMSRICRIE. WK 2-3 Pos: AR A B I C I=ANEFE, g ASB>C. 4ifE A,
B Ab THERRE, SRt — Mk, ZF2 C IE/EIEAT, MATZFE C A A3 — L= 80 M. 7EfE
i, 8 A SRFMEMRDR, 42 AR MES, FONVE IR CHedm, BrblrfIHdT. (H2 M4k
2 A ZEHILEGRE M B, BT IEERZRTE C (], IR A SR VB LFE Cig17. WAt
2RFE B A EHAERIR, MILRFE B # Wit 4. i T4RFE B MR e M ELLRAE C &, RIILZREE B HFihistT,
BB HIZ TR, & C A hiElT. HENSERE CBBOLERIE M 5, L2 A AELUMIT. fEXFH
BN, MRAEHRE TR L2 B T4 A BT, XPEHEASRERIE B S0 2 262 A mi N2 T
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B 2-3 ki (M ARSE)

high
riorit
p y A
I I I I I
I I I I I
I I I I I
I I I I I
| |
A — A : : A(M)
I I : : I
I I I I I
I I I I I
I I I I I
I I I I I
I I I
B — | | B |
I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
C — c(M) C(M) C(M)
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
) ; I I I I I
low priority L L . L L >
> > @ ™ .
= = hy = O Timet
@ - [} = =
2 & 2 > o
2 g < S 3
o
Q & 3
= <
<

£ RT-Thread #/E &G, HF&E ] UERMCIRFE 08, SCOUR IR ARk A S e dkR 2
HELRE A SEUGRBELE R AR A, LR C MRS BIZFE A BIIRRg0, i
YRS GRS R R 0 . IXFERERS T 1 C C(lalEEHBE 1k AD # B 467, WKl 2-4 Fos. R4k RZETs,
PEEIEA 5 A R R IR AR LR S e ), (2 5T SR TR MR AR TP AR e i m IR N 2672
ISR, REPAT, T X MR e R R BOX TR, e E B B MG & e . Fik, gkk
AR AR R | R THIRPEAT T AR S R AR .
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high priority
A
ii ii s
A - A c(M) AM) i
|
i i i B cannot preempt i i i
. A |
| | | |
| | | | | |
L - |
o 4 aw o I
| | | | | |
| | | | | |
| | | | | |
| | | | | |
low priority ‘ ‘ ‘ ‘ o ‘ ‘ >
r_)g i g =) % @ gi > Dz Timet
3 % g 558 &° =
o 22 5
g “Exz ="
<
VR R LF RN, /RN v i, AL REIELFES . T 8 1 F 841
HITEIE K
Mutex

/* Create the mutex */
rt_mutex_init(&static_mutex,
"smutex",

RT_IPC_FLAG_FIFO);
/* Get the mutex */
rt_mutex take(&static_mutex,

10);

/* Relase the mutex */

rt_mutex_detach(&static_mutex);

2.4 V4 B B\F =5
384 5 A ) S 2 2 R T 26 9 o RS B i

FHEH B ZAFE A QA .

ARt RE 8 M 2 NS AR SR R S (T S 1 v S A SR A I i, T AR B AR . A8 ) T
BRILR, HEE A LA PR B AR SOT AL P B . TS BB — R b i A5 75 3.

Wk 2-5 ffon, ARREECH IR 5B RE T LUK — 2R B 25T BN B A R [FAIRE, — el AR ]
PAMTE EBAFI R ERAFH S 298 2/ B AR BE B A, 8 5RSEHE T B BASIHITH B et fa 2eie,
Wi, LRSS R RIHENH SRS E, BIJeit st E U (FIFO).
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Message queue control block
Message queue
Send thread
Free list —»D D D
[om .
Inte " . A Message list header
nterrupt service
rosfine -------- i Waiting thread queue
Message list tail —>|:| |:| |:| ------ >‘ Thread#1 ‘ ‘ Thread#2 ‘ |:|

RT-Thread #1E RAMHEBAFIN R Z AN TCRAR, 47 SBAFIRAER, B ome 17 BB s
P WEBAFIAHR . WA X L T B RN LR BB BESE . RIS B BA B0 AL B 3 2N BAE,
TN EHETT IAFC— 25 B 1 B BB B2 — AN RS — AN B RER 2 SRR i BB 3R S Rl B B R
B, 6T BB d e i) msg_queue_head A1 msg_queue_tail; 4L BAE AT RE 21, B TE
msg_queue_free JER— A7 INTHEAERER . FTE 1 S BASH 1)H EAE S AR BRSO B, MK

RIPETH 2 BA A BRI Fi 5E

Message queue

/* Create the message queue*/
rt_ mq_init(&mgq,
"mqt",
&msg_pool[0],
128- sizeof(void*),
sizeof(msg_pool),
RT_IPC_FLAG_FIFO);

/* Send the message queue*/
rt mq_send(&mgq,
&key info[0],
sizeof(key_info));

/* Receive the message queue™®/

rt_mq recv(&mgq,
&buf]0],
sizeof(buf),
RT_WAITING_FOREVER);

2.5 WRFB B

RT-Thread #:4F 2R GeHUMEAE A T 2eA2 0815, Rr ml & IT A LUAIR, RCRBGm o MEA & — S iR H R0
BER) 4 FHNE GBEXS 32 AL RS, TREFIVNRIN 4 N7y, Frbl—EiR e L ae s el — M4
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B o MR RGERAE AR B, I 2-6 PR, FRECPIIRSS IR — 3 4 AT B H AR AR F
HISFE FF AN AN R AT LA BB A A SO Se A g AT A 2

Bl 2-6 HRFE LA

Mailbox control block

Send thread
[

Interrupt service
routine

Enter offset

Mailbox Waiting thread queue

) Out offset M M M ------ >‘ Thread#1 ‘ ‘ Thread#2 ‘ |:|

Mailbox

/* Create the mailbox*/

rt mb_init(&mb,
"mbt",
&mb_pool[0],
sizeof(mb_pool)/4,
RT_IPC_FLAG_FIFO);

/* Send the mailbox*/
rt mb_send(&mb,
(rt_uint32_t)&key info[0]);

/* Receive the mailbox™*/

rt mb_recv(&mb,
(rt_uint32_t¥)&str,
RT_WAITING_FOREVER);

2.6 EH

FOETEMNTERREENFED, SESEAR, BRI X2, 2X2ZHFED. B2k
H5EANFMRRATREN: HER D FOMBELRE, USRS G A4 el LA AT 5 SRR Ak
B, R, FEA RS AN ERERD 2. XM A FE RS A A 32 A eqT S B AT E R
Tor, RN AR -ADFEM, LREE RS BB DA F ARG, RS
o FN R EC BN ML FERLE, RN RARE SR F L RAERD; F RS AR R
WHRFED, farR4fs & THIARAERD.

RT-Thread & X -EAR UL N HRF S

1) FMHRSEREMK, FARMIISL: FMLRETIE 32 MFMFrE, R4 32bit TiF 5 A%
BEATIER, A bit AR —DEAF
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2) FHEMAHTRD, ARt fhmshne

3)  FHFTCHERAE, BY 2 IR MRAR K% R — S (U BRI R RS K k), HROR SR T R RIS —IR. 1E
RT-Thread 1, BANKFEAIA —ADFHAE Ebsic, ©F =B, 252 RT_EVENT_FLAG_AND(Z
#5), RT_EVENT_FLAG OR(Z#Euk) LIK RT_EVENT FLAG_CLEAR(ERIRC) « MM %FFH
fREZEE, af Dodit 32 AN S AR G AR AN FARE B AR D R W A BTSSR R T R R D S A

B 2-7 EHIEREE
Send events in threads, interrupts
Eventl Event30
An event set 0 1 0 0 0 . 0 O O O 1 0

Thread#l receives event 1, event 30
(event condition check OR/AND)

WnlEl 2-7 Fron, SRR SRR A 1 ALAIES 30 AL E AL, WIRFAHE BAMC NS, IR
FE#l RAAEFEAE 1 AL 30 AR AL UG A 2wl Mg,  WERSAHE BARCAI BONZEL, M F 1 5K
FHIF 30 PR DNREA A MERZAEAL. WS BARCFEIN & VIR, U ZRRE41 Mefig
JER ESHEEA L HEE 30 iHNE, BMHEM SR HRAE (ED .

Event

/* Create the event™®/
rt_event_init( &event,
"event",

RT IPC_FLAG FIFO);

/* Send the event */
rt_event_send( &event,

(1<<0));

/* Receive the event s*/
rt_event_recv( &event,
(1I<<0)[ (1 <<1)),
RT _EVENT _FLAG _AND |RT_EVENT_FLAG CLEAR,
10,
&evt);
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EMR NI A £ FhAS[E] CPU 2284, %140 Cortex-M. ARM920T. MIPS32. RISC-V 4%, 47 ff RT-Thread
REBE(EANIE] CPU M ()5t iy L3247, RT-Thread #2417 —A libcpu $h % 2 K& B AN (1) CPU 224 . libcpu
FER BN RGO, AR RTR IR, SRERKIEL, B e,

RT-Thread ] libcpu #1522 1) TR ML 7 —&4— 1) CPU eI, IXE D68 1 2R EiT s
B, L BRSO B IR E AT TR 2. Cache SFAFNR . TS CPU ZUMREAE 5 ZESiHL

P4 O AL & .
% 3-1 libepu AR API
rt_base trt_hw_interrupt_disable(void); o P14 ey v
void rt_hw_interrupt_enable(rt_base t level); T4 = i

rt_uint8 t *rt_hw_stack init(void *tentry, void

*parameter, rt_uint8_t *stack addr, void *texit);

LARRRAIVIAR AL, WAL AELAR B AR a6 A L T 2 T T A B 25

void rt_hw_context switch_to(rt uint32 to);

WA RIREREN E RS, EREESR RS — AN GAERH R,
DL AT signal BT 218 H

void rt_hw_context switch(rt_uint32 from,rt_uint32 to);

M from LEFEVIHLE] to ZiRE, HI TLREANLAR 2 (8] T #e

void rt_hw_context switch_interrupt(rt_uint32

from, rt_uint32 to);

M from ZEREDIHRE] to LT, - rfv b B AT D) 6 FA Pk £k P

rt uint32 trt thread switch interrupt flag;

IR it EAE vh T BLEEAT DI A b

rt uint32_trt interrupt from thread,

rt_interrupt to_thread;

FELAEHEAT LRSIk, FORERAE from A1 to Z&A2
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5 71
[ BB AR AR CRARCE REAR™) XSO L R K S N RIS E 38 KL
S ARG R E R, SO A L R I B R AR i CRAR i) AR T

H BRI RIZ T LA ZAER BB AR TR R AT R prie 2Usls5] F 2R =05 44 FR el
i (AT BURAEIXO 2 H .

[ AR R BRI AT ITIE. M98, BEON S BRI SORIIBUR], A S5 AT I8 A . T B NAE T 50 SR
BB A% ] ROBOR IR SRS R SR WA

I R s SR (v (5 A B0, (EEIME A, IFAHERE B RS ISR HERA AT ] S A& H DT
A FH SR A5 SR DL R A ™ i, A 2 R AT S R BT s SRR D R A e e, [ IR ER
AN AT R A5 FH S SRS A b T P AR AT BB . T3, by HRBR. TSI AT A I 40 3 A SRR A T
f£.

IR B AR 77 i £ A GE s % o ) L P RCR BT AR AT SO BRI, QAT A AT B2 P R A 33 AN 2 B
PEREOL T, ARSI AN I To . NS s EI 10k, WSROy A 2 e
AZEEMEREEARRT: SBPER RS FEPREHOE. WIETE s, raRir g e E
AR oAty 5 A8 SRF RS A i A S

FITAT AN 22 A A 010 DRURS: 2 A PN AL, [ A5 PN R A8 R B B AR Bl T IR DA AR ZRAN 2 A Al T i 3 B30 U
SCAFRALS R AR T BRSBTS R A

XF B SCRE AT S RAEAT B 7R « BROR Z GRAE, BB (EANER T 8 1k « 5 e HT & 18 YRR AMZ B PR AE DT AE
[ BB A AR Se ViV A AT e Dt

RZWVFA], AR NG AR f 0 SO B BB BEAT A . B B, 1D Anfedk.
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