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o BB PERE AN, TEHREIRMBNE;
o PEEEIRHIIR A BEASE CPU 5% Python 7% 5 ;

® 1R Python A, ARAWILUELE Cpthon, PyPy 803 C i 5 kML,

REBEEHYBRM I I & T Z B L LRI, kA Linux TG, J5& TR,
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Ao I AT B, FRE, YERMAT LT EEMER ., FFRMRER ., EHEREE
MRS S o FERENL S AT A Python FEAT WM JT & WE7 T R E & ¥ MWK P A i |
W56 B f5 & = HB 43 fETiR Python iyHIIK R T & 77 8k o

1.5.1 Python 52%¥3

PR P 2 i A 0 B4 S R R Z R L, TEKER 10 BefEX AL mas oMl i 4
mTEHE , FAEREARS, SR rIlIT &L F# C IES MILAIES 96, AR X
i IC JLF# L E LA SRS A gy, A AR 9IFIRE & APT, XEUEM T AR /.
AR A RS 2 F ok EE A A R BR . SRR A, WRARIT IR TR KRR
B HLSEK Demo, (ERFET= i AL B IE 8 AR DT 2 55 40 B — 3k P4 HG B R B B 4L,
AR T E TR T RS R, BENNM IDE 5, ZRABRE. &40 fZ RN
SEXERL T A HLEIRE AL, JoukceE A A

XA EIAR, BRI LA 242 T Python BT AR H , & {718 i X 88 24K 2 /9 £
SRR . Go—/Y APL, fd FIE A ROJF R 3R 8E, T RKIRTH 8 A AL BS - & F a4
Y, —RRE, Bttt BHFROERFATEREN RSN ARM. BARFEENTE
T,

PyMite #1511 # &£ Dean Hall, Dean % LB T Motorola, JF & if#k AZ Java iZf78 58,
HFNANELGF5IT T PyMite, PyMite &—/ Mk A ZUH Python i2 78088, A LUEFTHE 8 {8
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%o PyMite SLIFBHAK . M, FRAGIUATS | ByteArmay L5545,
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. S

i

Zerynth B75 BRI FATIER B A ML Python I H , A H W IDE, RHA%GRFEK,

ek

MicroPython J&REWEIETTE M AL BEAE I i) Python, A H O MMM B, BSF MIT

L, SR E YR TNG - AT, MicroPython (Y%E A :

e {ifi i} Python3;

o SCHEMY Python BT A% . MEVTRS . RIRER . BHIWLALZITHT;

o fFar AT, NELIEST;

® Python F5H i PN & B ISR 12 1T ;

o HRIMNTRAEAERE Y, B RN GFR AR, BEERFAMAENGTHES, mA
bz Aial

® {fiJf] Python decorators f¢, BR%CAT 4% 4 i3 i AL WL AR A, fiE Python f)32 17 1
Bk,

o pREGIE A BRI Z AU Python WEENT R, ALeRIEMEITRRER CiE
&, ATLAE Python BELAM, 1E&A LiE'EH . SR EIE RN ;

o S NEKIC g DIRE, N AT LAZE 24 ARZ121THT
o FETA] BRI R AR IC Y N AR [ SRk, 120 eRRSORT LA sk S i AR N 7 B o

EIfT, MicroPython fITHAERKAT . MUAZICERT, HIKEIEER, LHNEIETARE,
A5 EE R MicroPython 36T STM32 - £ #E 70K RIS i 45 HO TF %

1.5.2 Python 5%

AR B ) W SR AE ST RN | EEARS LIRS G SRA . SR, NEMR
A WP SRS R M G, FE— SRR G R, XL D, B—EHEPL,
TERSem i, ZomR @It AT EMBFACHE, RIS &5 R ik R Ak 95 4% 19 Zh BE .
Python B & 7EM AR RISE EMEHZAE, WO EMEIR IR0 M 4ARTE = 2 Python, BT
Linux R A PICEE TR AREE SRS, CIESHERETRS), #IEI0, B, H
AR E MR R BRIz, STHEE MMM, Python HIMZELRFE . BIEE .
FAHRATRE S RO A K A B AFFE B, B mISCHLER] AT 81 3 REAS K 38 2 08 D BAE




W5 Em, REFFR™6, AR C S IR S A7 FIHE £ A1 T 52w F & 19 2t
AR EfTHREE.

PG BE P IR T a . PEREIRIT, A5 A AH Python HZATIREE, ZJ5 B9TF A& TAEF
HA 545 Python {URSIFIEARARZESR, AILMEH Python & BN RE T 57 dh o Al
G AR CIEF M ARFRIFAR, Python 45 R SCHEFA I FILH

® Python iFIL TR, 25 %R;

® Python FJ LTS5 E4URS, WESA (FIEEREASH) . PN B ek BOR bR HE 2 AT 8 BY T 2078
P H K )l

® Python #iI5 F & MFRHEE, #RER “ERT";
® Python fRELEMMFERF WA ELR, 7T & 2N AR EHRSH ;
® Python WERHIFT AR RE RN R, WEmRE. IS5, Bl O0P R AR,

® Python XA LATE X i FE A, 11 o) Xt 53k Al DAMBCE B R L Y R B AR, 2]
PAFE— )18 B S BUR kA

1.5.3 Python 5°F&

ZEERIAYEMEEA . BURfFES O, AIfFeE . WEBRMNARZERE, 24t
AR AL . KRR S, RO TR App PilRIRE 1, BREEAMPYEIMA ., Python B
LA Web HEZR, RTERAEHGE . FHA Web JF & 3HF. L4h, Python AY%HE /047
FTER P A RBIEA I RE, A< 434 {EH Python i) Django Web HEALSZHIYHX M0 H 5 &
B % . Django HA U THFA :

e HENEH)5H, Admin Interface & Django H#W 5[ HRERA)—I Contrib, A] JLFAHE
— AT RS — A e B e & PRI

® SR KHY ORM ThaE, —BORULATLIAGER SQL iE4), BADRAR— IR, BOTg
HISREK 5 R 5

® URL design, Django (Y Url BEHU% T HEME 24, SLhr HERBR B ENFER, #
HRANE, 7EHbhtA9FRIA AT LIBE.ORRAR, ARSLHEERY . fIERY . BTkt AR GER
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® Django i) App BGARRIE, PREAHE G RES AR, BHIEM, App Al
IR, AT RO LM, ©RERWAK;

® Django 38 KH) S5 IR #/R DhREvT HERA E CLFR PP A9 A b A, RESB PRI RIREEIR, BAT
RHE,
1.5.4 LM Python 28 %
LR K2R —E SRFE/NOERAY, TAX “2R” —RABEA—, EEAE
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PIER AL LUK, 2 ZAFM R, PBMAREE, WM Python 2 — X% J1 1038 B,
AERSIE BRI PO €, BIRIRPR. ENNES, LR —-ZEMMHEE.
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Python fe B AH KATRAE 1991 4, (HJEFH Python MUA B ITFAE—LEAR R, BT
PRIX 26 38t BE (] {5, Python3 7E 2008 4ERiZ M 4. M T Python3 JEE:5E 4 534, i H
Python2 HEHLIRELRM T KBRS, FHACH LSBT Python2 il Python3 Bk
SO R RIIEOL . Aid, N4 BOREEZ [RA R SCRE Python2 (928 R 46 3 Python3,
HHEETIEL, 78 2020 4-)5 A HSCHF Python2, AL, Python3 A R AR M £ .

Python2 1 Python3 1) BLAX I, 13235 AT LI B B 7 SCRYARBURAR A, I H B H
LYK YF, WIE TE AL A X 5 L PR LT H M, Python3 A L Python2 7EW 7 A B K
P

® Python3 7£ 4% J7 I S §F Unicode, W]k % Python2 £ 57 4 % J5 IR £ kK iy [n]

R A

e Python3 5| A PMEXT T Python 2 ZeF2 Bk s 24T T 7R kb o

AA R AR, (UM A BB YR Python 41EE 3 0 SR AERE, KHEAMY
B4 4 6 B 48 50 MROTT B B IF. 6 SCAR I b, 4 9 8 % R B MicroPython F %, T
MicroPython 7% £ 3L T Python3 7F % f9; 1036 K B 45 28308 {3 3540 6/ hbmau 2, i i%2%
LR HET Python3 FF&HY, B, ABRIFTAIFR ., EITHFEHET Python3,

AHWERHAERZ, £ AWA A WA KIT R MEITIGE, 1% STM32 JF R HR i
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Python 3355 | WAEIR Python 3£, Linux R55-#% Python 385, FFAMR. IRFEIFAREMMEH
#RAE SR BTIR, [Hil, #5% Python FRRHEAHEM TR A PC L4234 Linux Fi¥,

Python 2¥FHEMHGmIET , BEUSFE Windows, Mac, Linux FZ/FH FiEfr. HAbH
I8 AU Python FFAIEE, [FAT L2 Python iE1THEE. AT ETFEMNE, AHN
AW REREERT, ERENEYPAETEM A Linux REEHTM A XFRREE,
TR AR U FREHRNHR, FRAEE Linux FEELS GRS BT LML, B
b, AELEN A PC E%% Vmware [ fIHLiZ 1T Ubuntu (Linux ZF7hR) M9 &8
Linux Python 3885, J 7 FREER)—BERMERIM:, BUGEE LR RIFEAY Python FF AL,

2.2.1 423 VMware

VMware ( Virtual Machine ware) ——& #1217 3 55 {#i 15 £ Windows i+ 2 ¥l | iz 7
Linux RGN AL, SERENEFEHNFHT AL, VMware RIATZEARAS . WRAGE—
MZ R — ARG, EREV RN FTEEN G HITEN . VMware 2EIER “[HA"
BT, ZNMBRERFGEFZRETE L, BMESRHE Windows N HRRIFIEED ., B MUMERS
AR LABEAT B4 X, ORI AR e B ST AR R, ARRE A A S Al

i# A VMware ‘B P T 3% Virmware Workstationl1, M R{E B~ H 58 23 qpmy,
VIR JE 3 VMware BT ANE 2. 1 fiR .

K 2.1 #KEBH VMware i) 5L

2.2.2 A{F VMware |-%¢%3% Ubuntu

i A Ubuntu ‘B [ http://www. ubuntu. com | #{ 5 [ i)t Ubuntu, RfiZ4<>% Ubuntul5. 04,

fE VMware #1246 F i i “QIEBT BB IUPL” TG HEAT Ubuntu MR35, 7R HE A
HPRCAERE AT J5, B T2 HEARERGEWIREFE A .

FEUNPE 2.2 Fi7R i 5T P R B Z 80 T B 195 8 iso (19 ubuntu BRAR ST/ ubuntu-
15. 04—desktop—i386. iso J5, i “F—2", 7EH A F P 24 MEMSNRE,
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YL e B 2 6 ] 358 IR A A TR 1R B %% . Ubuntu I Z )5, BIAREGHHA
LSRRG, Wi, @i Cul+Al+T HE BT HT a7 %0 . 2, RS BIAT
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BREPUEFRSR
EiNENEY, FERMERG - SRINTSEEE PINRERR?
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O SEEERRO)

© FRERHBMB T (0)M):

@ DN Ubuntu 15,04
OMESRRERRS) |
RIS M&’aﬁ»—d‘&ﬁﬂ»

2.2 BAERGEBBEEER

W ATHRE A RFFEEIFRRERG T, AEAELS, THREHE, SR,
BT ORA T EMFFRAR AT DRI E, XA E RS LL R Al R P IR I

2.2.3 23k VMware Tools T_H

VMware Tools J& M4/l VMware Workstation H 7 H—zK LR, B H/EABE AT LA FEHL
BHEERUY RSO, RARE, W RN Y L (8] S5, #RAF
BELET, ZEY LA EIALZ B0 f# B CTRL Y1#k; InSRLH T, #AUEH CTRL 4]
e, HHERWEE, FRMPLEESNH BV —85.

TE VMware Workstation ) “E4IPL (M)"” #®IF| L HE “ %% VMware Tools (T)”
WATREE, FEEENE, ERVSLIATFEITREA BHITR R, 7|0 LRk 2 KA
Y, JoEEgE, WE 2.3 Fs.

& 2.3 %% VMware Tools



AT Z G KA R, &N YR “HEH LR VMware Tools (T)", FER VMware
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>
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&l 2.4 FEHcdH VMware Tools(T)

2.2.4 JREUPLAG XSS ECE

A G BEE IR 55 251 & B b 24 A Ubunta #2800 B SE R 45 28 2647 9 5K I R 45 25 #2 )
BT A AR, SR 5 T e i LI i o f) (R 3R 2 B L SE (9 e 552 o eAh, 7E Python
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2.6 firRo

% 3
192.168.0.1

[ PR [ F:4L UL
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ES——

EHL \
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2.6 NAT £ R84 E
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Pl—BH AL Mk, KR 1 AR AL, WARREIRE Tk Ui B AULAY , (H2 i
PLAT ARN ENLAATIEAR, RAI NAT BRI A E B EA IR IEw s, A%
BEVRRB IR LR, ATEHAT IP bk, FRIEN . WS — R EE 1] 508 E
ML LR,

ABAESL AR b2 B IPLETTIR S S8R, WREIR B i A K G A €, ik
Ab, 5B AL YT %5 0] AR 55 £ 4R (1) Web F1ET, J01H M8 fT 8 B =K B
BRI b, SRR IR AR & L R4

A s O GBS W o et Ry ey T
= 4 1
Bl g ! .

{E VMware Workstation ) “#i% (E)” wEIiP e “EMMLEHELS (N)”, W0
B 2.7 Frw .
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Ctrl+ X
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M E DR R A A CENGRE” S, ERE O bk ELINE VMnet0, 7F
VMnet fg §AEHUR BBy “BREpa”, M s)” mR R E LM, st
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Q@ EnEERESE X
(e 23 sess s e ML

Weeto il BEbE SR g g
| ¥Mnet1 WEH-.. - EiEE 228H 192, 168.27.0

VMnetd NAT 183  NAT 185 2k (=1 =)z] 192.168.118.0

| ONATIER(SERIMAZENG P by
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CRTNEEmSsREMEEY
| ENBIEmE R YMuare PEATETIE wneto
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Lo ) S

& 2.8 VMnetO FFfiiie &

TRl R 55 2500, R TR 206 [P sbhik e BORFRA IP, 58T & Azt
A BRI G, TATA2S vi /ete/network/interfaces, ¥ H. 4 KT NE .




AT A4/ ete/init. d/networking restart B J3 4%, i ifconfig Ay 2 A F M 452 & B &
Iy, [EEHE A ping 4438 W W 4% BE & v LAV [ SR K

2.2.5 Samba IE{EH

A T VMware Tools ZJ5 , FI P BLREMS £E FALAN DAL 22 (W] HEAT SO A Sl A s DL, 53¢
R AR R, $E L TAE Rt E TG, P E —Fh £ BN (8] SCFRE 8 L
B AR i 7 UL B R, (BRA — AN BRUE, ISR EHNL (BB
72 Windows R40) FEMPLZM (Linux RE) KX RFRARAR, 202 H B2k
B, Wik, EEAHESXMITX, MR R A Samba 55 3 52 B E LA YL 8] B9 SCHF
=,

(1) F#EIH%%: Samba,
#£ Ubuntu %% Samba % H{E, PIT RS EIAT, B

(2) 7€ Ubuntu gL H 5,
Fltn, 7EM H RN A share_folder 3L H 3¢, Hp

Uesh, W EEEOZEREBR, A FRAPITAIR, B

(3) 1&@ Smaba MUERE SCH
FT9F Samba BYFL & {4/ etc/samba/smb. conf, FEHAKREHEMITTFHNE, H

(4) HEJH Samba fIR5 .
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(5) FEEHLP RIS Samba 22 H 5% A RE LSS

(6) #lan, 7 Winl0 R4, fEEHL “THEVL” HubbRrhH A\\192. 168. 0.4 ( HEHIHL
IP siht) J5, BIWI&E R4 K Share BN ILZ S0, AR d Share SUMFJe e “ BRoT
M4IREhaE", EMHAF P EFEERENEN (MEENZ &) BIADEE R
share_folder SC{4-3Je BitSt ok FE AL A i I 8 1 4%

(7) FHLH) Z FAEBIVLE share_folder HRAEH, 1R T EH IHCR B S, N
AR H S FEI AT SE B EHLAB AL S E, HASH XGRS E KR E, IEF
JrfE,

2.2.6 {2 Python iz A

fE Ubuntu AL F 2448 Col+Al+T $TFF Linux fr&474 %, #iA#r4 python -V
A YHZATHY Python RiA

Ubuntu ZSE8RIAH Python hZA K 2.7.9, TiA R A2 Python3, PRI Z X H#AT
B,

ik A python 454 Fr£E i) H 5%/ ust/bin

i Is =1 python * fir 4> A LSt M /T R G L4 47 19 BT A Python fiiA<, H A LLFE 2|
Python & Ff /& Python2, 7524 HAZHC A Python3,

B S MBE Python fir4>

SRJG ¥ Python 5[] Python3, #37 EfIZ MK e, B

N 2475 A Python3, EfI

FUAAT python -V £E7F AL R

Zit, BMFAMBITHERERAZ Y, FRER T, WR{UUEE 2] Python
MikiE, MAREREIEE A, FRASAR IR Python ik, Bk AL Linux
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Tk, W tela GRFIT &, HILFRE LR A B g B 58, & B s T ook —
B IRBEEH SEMAR R IR E . B T A TRERSE T

T Metn ik, BAELT AT IR (E AR5 5% —47 Python {URS T, JAEH 9, FTED
“Python IoT” ,

2.3.1 24 RREAS

7 Linux RS A4 17447 python $54 B A] FTHF Python 28 B A f# B4k, %A print( 'Py-
thon IoT") J5 a1 %=, <7 RURAEAS B2 T45 4%, W

Python A2 B A BT KU T Linux f474%, EHEAA Python fRFY, MRBEASSLEILS
BATER, ARH I AR & .

2.3.2 A HAT

F—F I 24 Python BACHIGRIF ML . py G R HYSCHF, @M ST, B0, I
—/4 A first_python. py BYUIRICHF, TEIZARFFHTED Python IoT', YR A N

L URSCHF first_python. py BRANIPAATALR

TRERENRE, EF AR —4TA i FH# ! /ust/bin/python {4 X} #4225 ¥ ] Python
fRREAY, MR FH#)/ust/bin/env python, FI/RTEMEIAS & 72+ T4k Python 74>,

2.3.3 R
Python {fi /il # 347 AATIERE, HI



AT, SEHETERE, 15 2= 10 KATUESEA A
Python i =515 """ SEERAZS " HAT 24T, HEAHEER, B

ATRAE Y, x= 10 A= 11 BIATRE RN ARSI AT AR, UL x 91BN 9.
Python fy e SCHERE B SEAE TR B B il #eoding = utf-8 o ##eoding = ghk .
2.3.4  RESPHNGR Uk

7E Python 1, AR HeE i 46 ik X Fr R BAULZ H, M ARMEHARIES, HBA B
74, BRPATRCED, B, itk E e, W

R Tab FZSARHERAT LA BERCR , HAEMA BB IR, (EREH IR A
FH Tab SEGEFT4RNE, WAER 4 A2t , TGP 24 iR

2.3.5  4RGEFISrIE

Python — e AT A T LB, TR, B—ATab—MER, M FidKEK
A, ATLA BT (\) A Z1T.

45 1 B AR [R] B — 4105 B AT 44 i — AR A B, R if, while, def Fl class XHEME &
WA, HITURBTERFG, UES (1) 45l, R E M —Tl 2 RE 8RR
fihe

2.3.6  HuAFEmih
Python3 [ print( ) fii tH N4, FERTH VIR NP ELMRINH T T “Python 1oT” F
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FFERBBERE, S8 it A % oR B input () AT RAAR J5 (8 b 3K B P i A (R AR S A8 B b, Al
Python f# &R H AL —T, HP

R REAEETT RN IE, QIR , RIS ENF PR AR — 55,
BEAMATPRET, ] DR HADRAI R HAE . Python AZRUELIFREIF L INFRIASF, HIK
578, NETRHETEL (O, AREAETIF L, TEERARE, Python I8k £ & X 4
KNG, WHRB, name Fl NAME 2458 28 W 928 4

2.4.1 AEWE

Python RBIATET , A EHUEA WAL REAOHAL . At 19 28 R A EL7E B I BB B 4L
& Python HEHAES (=) AR RMRE W DHEIE SRR R AR E S L&, NMeREK. F
FF bR 8, Al — R AT AR A,

AR N

FELL AR, SHHBEHLIAT ¢ = hello’ RIRMBE, 75T R AR T A 47 SCHR I,
Python R S840 T I

* LT RIE—1 4N hello BT ;
* AP RIE—TE N c (LR, JFEARM hello X747 H
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Prif#a, sMEAEENZR. FOUFMMERN, Python JFRIZMEIN C/C++/Java —FEHY
const {BHfiff, $FZ, Python H1¥A W &, Python BF —BUELAEMBNERALESKE
AT R R—HE, BEARARRAZIT,

2.4.3 Beny

FEHAMLATE S, FREHBE T A SRR, TR R ARZT . A
ﬁ%ﬁﬁ#ﬂt%ﬁiio BR T AT BT AR R B 2 4, Python 1E N — T E AL E
, AE A SMA N — SRR, I,

Python3 HA 6 MR B A .
® Number (%(F);

® String (“"FFFHI)

o List (F15%);

® Tuple (JC#H);

® Sets (££1);

® Dictionary (“FHL),

oy -

$UFAE Python FEFFH YRR ik SHF LB JLF—H#., Python3 HA MUFERIF
b &

oint (KHEH);

® float (¥FR%0) ;

® bool (Afi/R{H) ;

® complex (E%().

AR RS oS HERI R R BB, i Ox I 0~9, a~f /R, 10 0x013d;
1 /R1H R A True il False BF{E

ull3

BAEZH A
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ETE B
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7 Python H | if iBAJHSCHET R if elif else, BWANRMAFHMEHES (1) RRETEE
W R R H B AT 0918 A 3k, il 48 o R0 r B e, if IR A AT LU E . T E UL R,
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Pyhton f if {8 s FIIRIEIEH AT A



iz T & X
== HF, PR
1= AET
= XF
Sy KFHEF
< /NF
s MFEETF

Python 9 if TEA] AT LAHRE if i 4], a5 MR if. py 2M515IA 1, 2, 3. 4 FEg—14
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2.5.2 while #§E4
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TELL EARHS 24 counter /NTF 4 i, £&—HALT while fE5R; YAME/NT 4 (95104
f, iBH while f§3 . $hiTLA EARAD G ROIEFT45 5 N

FEIRSEM R LR, TEIREFRIEH I, 75 Python 18 Fil while True: Fe% WA
W, R4 A Cul+C AR H ERRIEFR MR .

. While fBFER else i85

2 while AR AW ARAFRS, T else AR, HI

PATLAERRFF, KErHITED "in while' | 'in else', ZAT45RN

2.5.3 for...in 55
7E Python H1, for. .. in IR REAE LA
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PATLL BT, SHKKATER players HEGRDITR, @i740R N

FIA for. . . in FEFRAT LARRAMHERY 1~ 10 Z ] (i A B i Fn, 1D

PATA LR, REIRILR N 55,
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range(1,11) F/RM 1~ 11 WPTA 8%, HAET 11, 54, range(1,11,2) %R 1~11 [HFF
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WABEH TIEFMA, while JEFRIO B FH—FE, BITEER A

Ak, Python i ffjcontinue i) T LLGEFL ¥ B 4 TR ER h () Ax i), SRR ARSE AT
TRIEI, W

PATUA EREP, BATEER N

AT, CHRR AT 3 BOEARITED, HRIEFRAREEITT .

continue 1f541]55 break 41 X B 76 T (R 77 Bk ARG IR, 17 break U2 Bkt 4 4>
{320

2.5.5 pass i&h)

Python (1 pass 224 EMAFAER A T RFFEIF MBI EREANE . pass ATy
i, — ML fE A .
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PRECRA AR TR . RSB D REBUACRD B, BRI AT (7 e B Bk,
TR EZFIAIR . sRECE Python £ AT 2L MR 4Y

2.6.1 s X%
FEFH def 345 SCoR %L, AN

S LA BRRCE e def SCHET Ik, SRJGHOKS MR B4 . 6% . 155 PR SEC
B, TR PRS RBUA, pREH R [PHE M return i8], WREA return iF
i, DU PR AR AR 0] None, pRELIR A TRAIEAIESATIT, — EIRATE] return, pREORAAT5E
BEIFHE S RR (8]

Al LLA S8 FHRE — A48 printName [RRE, KD FRFERIE RS EUL A REL, PRI
ZTATERITEN R, SRR return 3R o], R
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HEE T BRI A RS EUS , winl AR T T T, AT LASKSE g S R A
SLHA printName pR%C, B




FUTFE AR P A, RIS TR printName sREC, P4 P A B FRAE M S HUE A
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2.6.3 PREINMSEL

W T RSB 2 PR AL BT, SR DR SORY) T B I 3 Rk
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Python R EE CARR R o, AEH RIE, BT IERE X0 HSESL, bl LERERIA
SR TESBERRETSH. FRNSHEERMER R N AEREL I E A SE, BTl
TR P P A CRS «

A FH BRI, 8 AR SRR AR 22 pR A A X — 3, BN RisEmR, e
VA _L T printName pRELT, AEAS AR TypeErmor fiix, B

PATVLEREFR, 817451

TypeError iR 427K printName () pRELAY I FH 7 2244 A name S5,

&2k printName pREL, JNILURIN ¥ S8, T LOREH BN BN AR, W4 2
TR AU T Z AL A name TANTT BEAE— YT FIARFA P50, HD
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Hrr, 4 messi A FPERS, VAT printName () sRBOF A A S50, gender 280k 2
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M EARFIF AT LA, BOAS BT LA B . I EASON G 2R, 05
ZHAERT, BOASEAEG, B0 Python MRS G YRBAZA S8, LR
SHOLAETTTE, /NS EOLEE T, ER/NISEOTERBRINSE SR S0
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ek %, ATSCELAT A AR E RO B, ]

TR EOAFE, PR ZE A sum pRECHE B S B0 — 4Bkl & ol
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A TS, 7T R E R R A B AR CE U 7, AT ARG AL RO
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SRR WAy 0, B

AkLE W 3 2 769 printName eREL, BBCIE FZ R B BUR P 915 B B0 fE, WIBR T
name FIPEHIZ A, WRAESR AL B/E 27 IR MG RRFSH. KRTSH
T AL SR FRATA NS S, W o par,
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BOTLA AN, WEERNE, SHNFLARLTESE . MASE TESH. AR
HTSHMLRT S

2.6.4 WNE %L

Python $2{1L T K HE SUUFH BB, BOANE (built—in) pR%L, M E REBEFE Python fif
BeRz T, 7 Python MYFRIF P, K0T LABE B A SR8, Aili 2 L Python
A AR HRAH ALY Y PR

abs() R4 RHE abs(-3) 3
min( ) SR IR/ME min(1,2,3,4) 1
max( ) SREAE max(1,2,3,4) 4
divmod () 3B 6] B T A A R divmod (10,3) 3,1
pow() Fesr pow(2,3) 8

int( ) B oty e B int('123") 123
float( ) HA g iF A float( 1) 1.0

str() g R AT str(123) 123

hex( ) L2 S WS i hex(15) Oxf

list( ) el hm list(123) ['1°, '2', 3']

print( ) EIJHﬁ ‘ print( 'lo') lT
cmp( ) kLB X4 emp(1,1) 0
type() ZERUH W type( 1) <class 'int'>
len() AU len( 'ToT") 3
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2.7.1 AR SRERE
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PIRE S ZE BN R AR B, RO WIS 1 O A R it Je RIS B AR A A R U A pR RO
PR H 00 Jo O B A 5 s ARSI AR AR IR A A BB AT AR, AR R i
AR AR .

DA EREFF RIS RN 1, AR 2. N4 modify PR Y num SChR R JRFAE R, ©
W TC X 42 R AR B num HEATEE AL
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2.7.3 nonlocal Gt
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2.7.4 AEEHK
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o E (Enclosing) P e SUSM BRETE TS
® G (Global) Z=/affHi;

e B (Built—in) P& R,
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WA IS SN - py BSCHF, 7 Python R, % . py SUPFRLBERR IHLER .
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A LU L —ASH i, TERE i — AN RO TEN pR B, % B AT e BB 6%
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HAT test. py JG BB TEE RN

SERBAY S ATEIML, from...import AT import » Xf T4L [FFEREH, B34 AT 114745 )
ARF TR,
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T RE S MRS IS R by ERaTT, WERPT G, MIRSEURS A SURaE T,
TR B I HARAL AR, BV except TAIHR, FRATIE except J&, WIRA finally FEA7HR, Wk
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L OBIFEAIITAL; R BRI T, AR ACEIR T RIS S, PR A
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BT &SI IR : 1246, Python W F4F A A HAL— B RAF, Wns (+) HTF
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T SR E, Python 7R ER A SRV LAY |
3.1.3  FRAHEAIE

Python SZHRE# AL FAT A A0S HH, AER LT C 3 = B prind () oK) 747 8 A% X
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AFIELRER R 255 M ECE . RALRITTRE, BRI 127 M (RANGISCFRE 8
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#CF 65 RERRETHE A,
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FIRMRIFIIN—F, RIS ([1) Fon, EHESHRAEITE. sIFRPHT
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TE XL —FNRN
3.2.1 il
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3.2.2 HHBIK
STAFEARIE, S0 0H T LIRE Y

| pEmIERE
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3.2.3  HIRARIESRF
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MTHRERE, BS () FnER, RIUEHAT in %,
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3.3.2 JUHHARIEST
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FULRY N AR (H——XPRLAY, R A U ) R R A

3.4.2 {2y
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3.4.3 EFHEEARRIE
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3.4.4 pFHLREL
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3.5.1 RWgEEILR
b EEMTRARR Y, FILEECH R 2R
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Python I SEEG nl LIBEATICR NI . MIBR . SRCHE . IF4E . IS L MRIE. F e
ANGICHS R — S B 1 H AR A




Python fEh— 4R FAMRE A CaFedE, mAEmE . RO, R . w5
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B 10 AT ok, BEESIRRAM A, REMNT/ERBEZEE. A THROEER .
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AART R LI T BUN AT R, R 2T A RSB, R R BB
Python DAfRES /> | RIEREHREFR, A T EBEMILL EMTOR, Python AL T R4 T
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4.1.1 FlFEHESR
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R
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FERMATE, BT LR L AFREURSIRP R TR, BAsIERSHNERE
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% next( ) BBV SE AR, BB JR A JC K TR RGN, S Stoplteration FiER.

4.1.3 Rk R

T kAT R S, BRRRRE AT AR 2, 5 — AR, i
T LA FE 25 1 R I

PATZRETF B TEIR N




ATLUF # square () sRECEEIZTTIE R 22 QIR — 9036, BORAVE 0 B AR B
LINRMEER, WRFES SHRRINTE, 24 ARBOTIR AT, B R e 4 e 2 2
B B A AT A 25

R T IRPGX AR, AT B A A, K square () BRECHOR /T GRS R HLT R
yield X587, 1]

FTLAR S, A s s B R RS0 T 5380 s BRI 9 ShAE . A B R X 91
AR 0 LRI IS, B 7 TATEMR G5 B D 2 5b, AR st o b
MR, SEMEON T

FE AT G IR o ARSI RIS, TR DRy 1 RO 28 T A
P 5 5 38 R U TR 7™ 14 A A )

BT . B0 R BT AT, B EHRAT SRS — 7 4 8 % 8 3] return i

AR J6] 5 T A R RO A B yield TEADAR [, FEVCHATINE, AL VKBS FF G Ak 4
AT,



AT ST B2 2D, AR B N IZ HGE AE Python FhEEWEHI T for TEIRAYXS R A DL F

=
i

o EABIRAR, MFRR, PR, Jodl, THMES;
o A, ALAE A AR AR U AR AR R A

FA X S REGE T for 1 2R A X G 24 BFR AT B4R SR (Tterable) . Wy —4~%f G5
Sy A] G4 X2 Al UAdi A isinstance () Jyi, B

TEFTA AT AT for FEFRARS R, AR AR AT LAGE next () B&BOR Wi FH A2 1T — 4
fl, EFHH Stoplteration FIRF R ICIEAMLE N 1L .

G SR LABYE next () BRECE I AW R —MEMRT SR A3 (Tterator) .
AT LA isinstance () FIWF— %GR AR LA, I




Al LA for FE 308 I A4, HD

PATER N

AT A A next( ) BRE0E i L1t a8, B

PATEER R

FESCPRE SRR TARAR, AT LU K S 2 B D e 43 BOC RS /NI RE 2 51585 AR (6] ) o
BORSH, SRR T 21 e B0 T8 B AT R A AT 55 1 S Al o SR RS 7 il o R BR Ay T 1)
A BERFRT . PR IR AL AR B R AS BT

PRI G G — AR5 B R RO R I R, eR RS2 i A7 A, AN & AT T
SN L K RO, AEAEAT IR B0 T (6 AR TR S 4008 ok 0™ A S5 SR I 22 A T
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E— ARG, MAREEE “Wad” —RII R, B REURTE R A=
A, REGKRUR B R M E A AR 8RR BN BRSO B T ik F
TEfH E ARG o 58 4 B 1 TN ) BRERERR Al R I o 3 G 0 SRR R A (e
FERR P AT T 28 RIS R, it R TR A

PR R — R G R AR R RO A, SR R GRS 5 0 5 (Y sR B A A2
%o Python Xf pR 4w AR AR P72 SCFF . T Python SUIFMEAIZE &, U Python A2 4l bR
B RARF

PREGUG R — KA 2, SAVHE R EA BE N S BAE A S — ks, HEEAFIR
—‘/I\Fﬁ?'ﬁo

PREG g P8 WA TSI
o WAINFBNL, (TR FHER S W2 EE AR i ER

o BBAL, SEMEIRIEN, — D RBCR—EEE, HCE DhREYR 2 AR AT B/ AR
B, BHGBUINERTRT R, UTE 5 PG HEAR AR R

o HEk, BRBBUN, SEAESAGHN, A EH e Rk,

o B TURAAIIK, BOMeRBOE SO BT ShRE s anfk, P LA 159 S fnfay 2.,
SRR E A

o fRFFAEAR, MBI R T, AEER, ABRED, SRFEAS RiEmgE
P, A MRER,

4.3.1 &bk

FEPREAE NS EAE AN — A8, X FER R B R Sk E o 6% (Higher—order function)
PR AT, 5 B PR = Y eR B A HE
,%%
BRI A B2 MIE, AT LA SR 468 X {E PR abs () BB 45 RIRES — TR, b
wn, nTE-5 s SHE A S RIS AR B num, BJ)

WA abs () PR FRIRAE 2575 & num, JI




AL, abs( ) pRAAL PR AT AR 25 A0

BESR abs () PREXZ FRIRME LS T 25 & num, JB4 num 2R 505 R T abs( ) BREA, WILIZE
WAd A& num B4 XHE, B

LA EARE AT, (AR R num PATFIIEAT abs () BRECRCR —FE, W] Python
14 PR AR LA R

AR REEAVE ISR A RE, TR AR SR — i, B4 pR Bt vl LAME A S Rt
AF—AeREL, KR BRI 0 2 B R RO R B R

AT E R EREALS, BTLLA PR R B R, D

FE = B R plus O v, BIPAIASZHUR @ AL B, T fune 2R — PR, JE M plus()
i, ALK abs () BB AR SHUEA

BT FRR, SRR T,
4.3.2 WESHEREL
Python 348 T 2/ P B RS MY BREL, T WA 485 FE P9 B 025 9 R B o e i P 2

map () WL R BT A S8 SRR REG B SRR TR 5
map () ST BRECK A B R B AE B AT IR R B — oK b, B8 —1TH
AL RIFIR E,
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PATEA ERE ISR

i B E R, LR, map() BREGR IR new_list J&2— Pk A%, mikA
weoetE RS, Rkl Bl i list() s BTSSRI R R R o map () sRECA R
JEA N, TR [ — AN P51

M THIRIURA SRR, NI map () pRECA (AT RLAL BT NP R 513K Bl
n, A — NP EA RS SR BRI ETRRS | HA TR NG LA SE 3
£, WIATE I map () R CREX LA RS A 3302 LA, B

PATUL LR R B s 1 T8RN

AL F map( ) pREL, reduce( ) BT LAE—A B EE—FF L, 5 map() B IX
T, XMMEARRELIEAWANSE, AT LAE A reduce () SEEL R IR




PATUA LR P B F T4 R N

ALAER], @ reduce( ) SCH T ZINTIAE, MRS sum() AEL—FE, reduce() BPATIE
TR

BARHHRMMANICE: f(1,2), 4R8N0 3;

FHEH R SRR = e K H#TIHR: £(3,3), 45RA 6;

F BB AR MBI TTRIEITIHE . £(6,4), G25RN 10;
MEHEEER MG A TUR AT . £(10,5), 4580 15,

reduce () BREGE AT LLEEICER 3 A AESBAE D R w1 E ., W RIBRILR{EB R 10, W

WRARRKR 25, FOvEEHHE (10,1), BEIGR 11, KREHSETRE (11,2), 55
GR 13, HENTRSEM, RAMSGIRN 25, HYTHRTEKRIMEMN LVILRE 10,

LA RS A DI RE S Python PN B pREL sum () R A, HILEA FAERLE, a]IH#
F reduce () RRECEBURFEFAIDIEE, HP

PATLA LR 1S R A IERREE SR 120,

Python PNEEH filter () BREUH Fid uEF 3. 5 map () BRECSERL, filter () pRELHZI—A
BREA—FF . AFRZATET, filter( ) REEEE AR RBIKKEATENCE, RER
PR (A {E J& True 3£ J& False R ERRE LR EFILITE .

edn, MBRZR AR, AR DUEE I TSR,



PATUL LR P BB 1T 45 RN

A filter () PREGE IEFT LAUBZNARE] 1~ 10 )T A 715K
m, A filter () Mil4si—A~ 9 o BB A 25 T AF R, R

PATUA LR BB T 45 R

i filter() PREGTUE, MINIEER T FFI P IZ 7R

Python 4B #) sorted () BT AR FR81 R TC R HEATHERF, 0K — M2 & 807 8P 51 A
INBIRHEATHES -

PR L, sorted() RRECR FIBT R AL, FTLUE key Bl — A eRi%k A € XHEFF T, Wtk
AL XHE PREL abs, HJ




Python BRIA 545 B3 HE I J7 v 4 IR ASCIL RS A R/NHEB B, B

BB TR, NERRN, WAl Ui 7B, B

WRFE R HET, MR reverse=True Z8BITT, 40

4.3.3 P

I R T AT LU SR SR 4h, T DA R B 4 SRR . R e —
AN AT LA i FiC 5 BAAT HH F ) PR &K GreetingConfig( ) .

PATUL LR P af T4 RN

FELL BT, GreetingConfig() bR ¥UHk £ greeting () %K, H. greeting() %A fE IR
B . greeting( ) bR £ 15 7] 1= — 2% pR KU 1Y 25 B prefix, WA, GreetingConfig () R %3k J2



P14
#42 (Closure) JZial¥EMfL (Lexical Closure) HIfAIFK, 25| FHHZRMEE. X1
o I H B R S X R, M ELE SRR RAGS, BT, M

£ J2 Fh R BORN 5 LA 56 (0 5 | T BRI 4 10 B A S P A 2 o 0 A A ) Tl TR TR 5
Pyﬂ'lOl‘l miﬁﬁ—ﬁﬁo

MU ERFRBITERTUES, AELEETE A 2%, AREETI R
(X B prefix B HE) A E A pREC (X B AR greeting () PREL) 2 A 7T LA™ A4 AR )
il

7E Python P — LRI LIRSS N AT =1
o AL R BT N R R K
o itk PR Z 5| HI L — SR B AL B
® [A14 R IO ZBTIER (1] N i PRI
4.3.4 GEURZE

Belfigs R Python LR EE MBI EZ —, H T Eir ke ihisy, @ sLe—5
L o

BB R ER e R, JRERFPEME, B

AT BB P HEAT A R A

& L —A~If [ X eR K, RECHREARF T 8. FEMS | BBl FERERS AN AE R 23537 E
TFORAEE I, SRR TERE PP P X PR

B EHAR IR — BT I . T3 timeTest( ) BRECEILAEFTRIE], W& AR EI BT
n—AHE R R, FEXRXP IR A timeTest () eR%L, SRJE 70 76 V8 FH A AN FH G 2R EUR GE
1R 22, RS




PATUA LR BB I T4 R N

LA FARRE I E T timeTest () BREAETTRHE . AFAIMEELL FARF, SBAAH A
AT, PRAR+RMATE /R AR P . FTLARIEL, T SCBUBvhae, & AU
BT, AER T ZAE S % timeTest( ) &M% N calcTime( timeTest)

REAR, XHAITABRLH TR, (HRER MEASEENR., A8A 7
AT ABESCBU e XA T EE R G a0 fCHIE? il R Ak, HFREEER. Python
RALBFRMRR TR E X FERIT R FTRAMAR, BREAESURA I (B R
BT ) RZEal Esh S AR R PLE . Bl b — A ASTH o (2B a0 fURS) i
T, RBBI— DM (BEIIRE) , WA —TUE T, Ik EEOHEER
SR S HTR DY B OL T A LRI, MR RO T R A B 2 F AR R U
(BB HHR) .

(o FRE M &% T LA EERT SE B I DR, D




PATLL ERRF BT AR N

FELL B, AR BT ARD, B RUR TR T IhRE, JRRBBURR I

0%, HH, @ calcTime @ & Python 24 28 (150 . @ calcTime S 7E timeTest () pR %K
(5 LA, Y FHAT T84 timeTest=calcTime ( timeTest) ,

FELAEREFF R, BRI PR AL timeTest () A SR, WRASH, N8 Z an Tt 2
We? RTFLA LR, BUChm RS, A

AT LA LRI ST 45 R



ATLAE S|, e ifint i timeTest( ) S, 0 KER M0 25 A P8k R BB B0 4 e i
PRECHIIECEP AT, R, timeTest( 1) #H4 T calcTime ( timeTest(1) ) .

B T AL (e R ] e W A A A A 22 AN R ) R 80, 5 S AN (] 4 PR R S B0 SAAN AL
Pettias ol LUEIE AT SR ( o+ args, sox kwargs) {977 sUSEBLA IR PR o

FIRT, X gep i s Koty S80I 2 1T RIXITik, IRAX TR S B 250
TEOLVE? T R I S B R ST . B T RTSCRY SR, AR iR B8 il — 4 bool 22, AT LI
AR ABCHI TR A IR AR DR, B




PATLL LR IE T A R

IR LA R RERAT A5 R AT AR, B[R] — 2 M4y caleTime FH T~ AN [7] A R 2K
timeTestl () Fl timeTest2(num) , —NEHSE, —MESH. HHb, BLEMRSEAT L
HEMS RN N F W, @ calcTime (True) KR AT, @ calcTime (False) A& BEATIHAT,
FEFF B TS RMAE] 13X — .

TELA FRR P D, M — A R, ISR 2 AR B W ] — eR e
M g% (A FBUT B UE? R IMRAR I E SEDR AR R

PATLA LR AT 4R N



BB TR AT AR B, B4R 00 U8 F BT 515 i@ i BT AR . #E DL AR T
H1, testFunc 124 TF decl (dec2(testFunc) ) .

BN U R T ER B C AU R R R B FF AT S RE. LLin, 7€ Web iJIF K,
AT AHR AT LAZE RO IR, AnRAREGTIE, MIFE B8RS, i St T LAGE i e i 2% A5 i
BRI RERA A AR .

4.3.5 EupmAEk

R R BN, AR T E R E S — R, B A AN ER R T (E,
Python I/ lambda kA BIHEEE 4 sk, HIEAER N

BICRXHT lambda, RIGRESH, HTRELESRIF, B52REEEA, lambda
PBRECH I R Re

® lambda HJj2—/NEAK, BREUALL def fMiAMRZE;
® lamhda [ EEAH H A —Fik=, AR,

® lambda PREHIA A O M4 2%, AREVITE] A CSHII 2 I 205 4 55 6 B Y
28

{8 FH I 45 PR BCAT SE B RS EeR F T e, B

WAL, B 4% PR T PR AR, DRI AT e G pR AR AR 028 B 42 pR BRI 1T LAAE
iR (el {ER [9]

4.3.6 %k
int( ) PRBC BRI T S et O B, 1D

PR B, int() REUEIREET S5 —AS K base, base (AR R FASEH, HBRINE
N 10, RN IR H R T4, AT LAVR N base=2 223k — il et , R



I base=2 285, int( ) pR L IR — HEH ALK 1001 5540k 9.

UnSRTE E R T A OB AR R R, WA K BT BRI S AL base =2, dE
WEB

PRI T ARG — BT A0 BRI im2 (), Hf base=2 BLE N RGNS S, |

RE, PR R ini2 () TR B e i 745 AR R SR A BT SCBLf B2

X TR BIEE ) B %K int2( ), Python 4244 functools. partial #] LABE 77 (#455C8E, BJ

functools. partial f4F F 2L — 1 ol BOH R ) — LE S B0 B 0 BOAE, 3R [a] — S H B B
B, VRXASET R ECE NG L, ABLT Python i H T i HISEH

FERTT AT, SCBURR Y S Al AR M v R 2 R O S SE A R /NI BE i
PR HEAT R AR IR — ZR 5 R DR DA T o IR A AR AR 7 =R O o el AR A R P B3 T

B EEHE— RPN AGE, MAEETEER - FIRAEER R 1R
J%" El]

IR FATENH BR D AR, WIHZEE I — R BOR B, & CR%Eh




VI eR%L: printlnfo (players) , f3EIME5HE A

FEM R g R B AR b, E B IR A R F M IATERR, TS EkA (Player)
BR—A3%, AEAT (name) FAERE (age) WMEAE, BEAAEATEIHMERG AR
B, R A ERR A SERRXS, R XA prindnfo () 175 B ER 5D AR
BATER ik, B

FEUL LR P, BT —PEREMIE, RIGE LR M LR messi, fxf5 il
A printInfo () FTER i messi B9~ A5 8.

4.4.1 F5%4%

T [ X AR R WAL B A G . FIHZRE, WU — D HgmZE Ry, toin, i ek 7 B
PTG R — IR IS B A RE, (HER— MR IGERR, 1] messi A4 R —NSESLTELE AER
B, AR, ERAR R (HE L) o

K E X class T, class K7/ BEWEMWREKL, b, Bl hmkah
player, W T30 LUREIAAVER, HILEGIE L Hpgmhge, AT RI3E— 200 550 45 5 1 @ 1k
SRMIHG HEE, @ R _init__J77%, B0 LA name | age JEYESSGE X

B SL I 2 +S 500 ), 8ad messi = Player( 'messi',30) 5 7] LLG] & — 8K 51
AL . messi, HZ5 messi SERFIET ik 4% FIAE IS (H(E

FEEMNR, I def BB TRE L DIk, 5— BRI AR T, KI5k unmi
TSR sell, HIERSE — SR, sell (URBGR M LG, 09771k HRRI 2 1 55 151 ok
P .

MINEFE Player JEif, G H1E Q8 52 675 B 5E X name F1 age JR1E, 2T ff$TE0,

WUERRAE S B TR SE LI, ok SRR ROy B R . TR RS LS, i St
AR

OB ) X RGN AE AL — B, SORMBPHBAR, LA = — A Bk
&, B RBERA IS, AR 2RI S SR R, 5 R
AN, AT LA ECRE VT ) 52 (B R0 5 3l AR S ) b T O i, AT LA A RS S R A B



B, AR T i PR SR 1
4.4.2  UiMIRRE
A6 2 AT I FAEBO I F AR, B

HATLL B P HE AT ER— A

7E Player 2f) A B EHTE S name F1 age JEE, SAJ5 QUM L] messi, 18 id LB i)
24 name F1 age JEYEIFXTHAFTE S, RGBT FIZETr % printdnfo () FTE HIER 5 #Y
VA FAERE . AT, name Fil age HRMERAA M, ATLLWAMEHEST ViR AE . REAEFR
HISMERACEI S ZE AR R PR I, AT LUK R A B B R AR R . HOT R AR R M A AR AT IR
BRI, KA AU SC B, R

PATREF BT T4 R A

BATERRY, WM X FAA A BB HOF AR, WM TR AR TR AN
Vilal, MEEUCEIAA R, AT RSBl — A B AL B (Y7 3k setPlayer( ),
ARSI 1% 07 AT SE B AV A AR B e, B
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(R AT AFES ) 7 0 42 i T S 00 2 #J5 OK B E NRVE T , RA it
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M AL 7 i ek NS s a), B LLIRAT IR P i x4, D

47 4.3 4kk

R AR AR — T CF, fURITRTEERIBR G, %2 R HA BR 5 ik 2 FAE I 1Y
RAPR, FIREFREATENMBRA NG BTk, IBABLIILR NEEHE R 5Bk 51 2%
JLF—HEE RS G ? A SRR ER o T X R AR R ML . BRAMMERE, w8

RHrr—#fh, FHitk Player 2407 CF 26, Player & CF 42, i#iid class CF( Player) f5E X
EIATH Player 4k7K %5 CF 2, HJI




PATUA LR BT 45 RN

MELERFATLLE Y, & X CF 256¢5| f Player ZFE B3t 4k 7K T Player 28, CFEHEA4
WA, HIH Player BT AFetE, ETEMTE,

TRYFLE, MR KN LTI —AERESFERZI, B TERKY
ety BURSERREC, FMR CF K185 @ ¥ goal, HI

PITRFHIEITE RN

CF XA B RIE goal ZJ5, WARFFUGHE 1AL printlnfo( ) I 7 IEFT BRI AR B A
FRRMERY, R EXS printdnfo() JrikffTHS, # goal {7 BBATEN K,

SRR TH )0 RAREAY L —EEARE, EEHR, TRAMTLEL KR TR E 240K
ik, AT AEACE YRR b3 R I T RE

4.4.4 ZE4K

YRR X R4 A — D E R, @R, TRRATUEE LKA
o BRT M—ACKAkKZ b, Python iE R IF N Z IR YUIK, B AT EHYPRK, %
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PATLA LR SFHBITE RN

FELL AT, A MEREAIACE, B. C A diR 4R, T D BE4ER T B X4k
RT C, RERERMK, ATLEL, BLLEMK, DIAPALCKRNDIRE. ZHARE HK
JE AR ARRS TR IO ARR 72, LUEZL A ORI RE

2645, Python (K45 il % #5 4 TCPServer, UDPServer, UnixStreamServer, UnixData-
gramServer, i IR 55 a2 A TAE A L YEFE ForkingMixin Fl1Z 22 ThreadingMixin P,

B Z ARG TCPServer, S# it 22 4K K AT DARERAL Hb 52 .

Bl 24P A) UDPServer, 43514k & UDPServer il ThreadingMixin ;
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WS E B OIRRF, BRI T S EARGIIA, HRFANES LI —AFE, IRk
BAERAK A WA R T 2K, XBREA SN, [ super 77 AT LB X
R, B

PATUL ERFRETTE RN

4.4.5 Zi

RKEAYWRKR, IFHFRERAT LA EFEARERLIIA, M Person JRAE H
Student il Teacher, F-#PE T —> whoAmI( ) #yJ53, M|




E—AREh, R — AR x, WJEE% x J& Person, Student i J& Teacher, #FAJ
PAIEBRATER 2558, Bp

BITRRIF AR

XAESSRE M N R EEPIBNES. FEEABEREx BEEERE, s B
Student 12 &), $A H B whoAmI () J5 3% S M\ Person 4% 7 1) whoAml () J7 3k, {HiEH
s. whoAml () BUZSEAIR A S E XL, R A S&AE L, WIFEk RN A&, HEE
HEARLEAP RN I

Hi T Python 2BIANIET , HIAZE545 KA who_am_i(x) IS8 » A—/EJE Person & Per-
son HYFRAY, (E(TEHEREALHIERATLL, REEA —1 whoAml () 7Bl . X 23
BEFMBEET (W Java) WBRKXHIZ—. SSEFTHALATEARELRE, RE
Jr AT HSBOE T AR A

4.4.6 BEHIFEER
Python f2fit T2 AT HAINAE, W5k TiHF ARG, Python i FAGRME TR LM Y:



Tk, EMZERAEHYRELES X Python PN E MR ELHN ., XERER T IEERZ
LASUT BTk Fgs Y, HMT_X_#TB R, Python i i X FRE R i iy 44 J7 A= A
7, DASCHLE#R . 4 Python PN B HREZ M TRXI G0, Python &K KIFF X G rhs
SE 77 258 RUARAE

FKUTLUERN, WaEE KATE , REGAM . RIIFNEZER . SRAERAENRITH
HSWNEXR . Python fEEFHRIEATR & A SRR Ik, WRLLHA T _add_J7
%, MEMR R BB P 2R AX AT

Python % W EHAER LR

_init__ 1 R B %% EYE#: X=Class (args)
_del__ DRCE X X4 [FlU
_add__ ngizg X+Y, X+=Y
_sub__ W E X-Y, X-=Y
_or__ BREF | X1Y,XI=Y
| BRSO _int_f_del_
EATH BRI TR A R A, e S plet, TR __init_ M5 JT
SR R T, Bk sk __del 2 A@hiihdT, BP

B WA T AT DA B X R B AN+ s B ERAE, T AU R T e
i+, —2HA . RAAUE P E_sub_JrikEds, MIFEAM S S8 e s, B






& 5:=;=

W Bk PR Az I\ 4B 44
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i 55 FF A BRI ZE AR, %~A§mRMPﬁﬁ

SOA MR WARLE, PR R AR 2

o F EMLEAS . MK, 45, BEFETEZREH,
o PIERFIRFPER S e IR NGRS

o HHIMZE TS RIFE, L, KRAER

o HrHEME ML IR, R,

o BATYERIRFIER) 2z 5 50

5.1 |

W28 | JE 1R 7 2RI RN 9 BEABE (Rt . e s, Th#E, W9, Ak
ST, VIR ROET XA ) R 37 5 B R A 4% 6 ALl R 2RI A8 5 AL L o

5.1.1 WIFI W%

WIFT (0 e B XS B, RESE AN 2 OB BB A BRI, W LA TC4E 3 5 TPl
frilfs, MAMGTE, WRETE; EREBRGET, WIFLER SRR, shress,
XTSI 2 A M A A 2 R IR P i T A R U AR R ANE B

5.1.2 oL

WIFT R BEtR . W9, AR BN RIAE SRR, TEEERTR. A
B ol 45 85 P Ik W i 4 S B R SE N R 5, AT A RCEAS WIFT [ 45 78 7 A 31 Ay X 8
MR GIET , BARA 26 8 AC BB TE R T 2 AR i, B H iSO a2 .
X TR B BN AN AR BB SN B, (ERX TR RAR R AR R UL, WHE S B
EHRARE, Fit, B3R RA WIFT R 3R B w, HR I AE A 5 KK
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5.1.3 Zigbee

Zigbee TR JE—FOIHER] | AR, RIFE, RER, (KARAHIDUN TLBFEHEAR,

A] i1 2 %) 65535 NEARAL R B — ML BEMGE 6, EBINGERN, 81
ZigBee 2% BALRE G 2 (8] AT LM ELS@ 5, A~ P 2% 4 0 (8] B9 BE 28 T UM AR R 75m TG ER
PR,

ZigBee M JoZkif 4, W] TAE7E 2.4GHz (2BRIAT) . 868MHz (RKM fifT) #1 915MHz

(REWFT) 3B L, 5 RA R 250kb/s, 20kb/s F1 40kb/s (&5 R, 15
£ 10~75m BIFEEIN

YER—M LB RRR, ZigBee A UWITHF AL

o [KI#E: T ZigBee MLt RAL, AATTIRIOY 1mW, 17 H R FIARIRAE, Fit
ZigBee AR WA . M, ZigBee BRI S S it il LAESFCIX 6 1~ A
2 2 4 Ao A7 O FH A ]

® WA ZigBee BHNHRAL, I H. ZigBee MR EFI PRI, (RAAN T ZigBee H)E
—PREHEE. '

o [FFERE . (i e AE AN A PR AR 25 3806 A e E AR AR 5 4, SRRV R & R i ZE 4 30ms,
PRER T BT FE S 15ms, (EEIR&EIEBEAMKMEER 15ms, FHI, ZigBee £ A%
T %o fsf F0E B SR 8T 21 A9 JC R A o N o

o WMIXKRNK: —EILLEHI Zigbee P45 B 2 0] LLZEYN 254 N FI—A X%,
—ANX I N AT LU R A AE B £8 100 4~ ZigBee W45, RIZELH MR TE

o T 5. SREUEEEEGIRNE, AFs BB e B T 7%, 87 7 A%k
AR TS FIvhZE . MAC 2R AWM B ERER, B0 %% 05IRa# L5
RO RN B . WRE TR B, AT E A,

o 4 ZigBee UL TR TIEATURALL: (CRC) FIEMMERMESEINGE, %M
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® ports/esp8266/——7E ESP8266 WIFI #ish |-i547 1) MicroPython 7k ;
frin (dER) # CiEF L8

WEZANAHTE, W dfu THEA PYBoard. py £k;
F7—4& MicroPython B FH/RH1IAHS .

ficroPython ¥ £

MicroPython F- % T8 5 HLAYRE (R g, A 5 B2 A8 14 A9 S ¥, MicroPython 7 & 4
ZAVFRBCEAR R A RAR T R #2:>] . B MicroPython Tt H % & & Bt X At K, B
TEHREHEATF ZRZIN, BRI TE2ANEEFEE . N ASUEZHE A MicroPython J
Bt FHEDEA 2L H UL MicroPython JF & 4. FF % # a LU A 22 () FF 4 4R /T 35 vk
£, M AIRA T ##% MicroPython [ Beali 4 7 S AS [V 95 5 1 () I FH o

6.2.1 ‘BEJiH%H PYBoard

MicroPython f)'E 17 H &M A PYBoard, EE424 PYBvl. 0 A1 PYBvl. 1 B MRA . Z A
N FR A MicroPython fg4) %1, ) STM32F405 5 MCU, 1024KiB flash ROM, 192KiB RAM,

WA —ATF K18, W& 6. 1 FiR.

® extmod/

® tools/

® examples/

[ 6.1 MicroPython B 7 JF A& 4 PYBvl. 1

PYBv1. 1 FF &5 B4 A5 B 4 6. 2 Ff s



sl

reference connected to 3V3 via inductor
X17 is pulled to GND via 4.7k resistor when USR pressed
F2-P5 are connected to the 4 LEDs
SDSWIN; M'lzsuudbr’u?cmw
MMA, = B2 is used for accelerometer |
MMA_AVDD = A10 is used for mmm

connect BOOTO to 3V2 and press RST to enter DFU mode

micropython.org ‘

MicroPython pyboard

PYBvl.1 oo
6.2 PYBvl. I JFRARETI RIS 1P

6.2.2 [EWIF4iHr TPYBoard

TPYBoard JL-FJ2& [E N & . 3 #F MicroPython )% I &, LA A MIT 8] ) MicroPy-
thon A #EAE, 1 TurnipSmart 2 &) Hil/E., HE /7 W4 A http ://www. micropython. net. en/, &
TR .ORZA, BRATES AL WIFT R R @GR, ML AIEE 26 Bl #
B LM EGEER . HAh, MR R 1B SERE R MicroPython H S SCRY FISE B RE

TPYBoard V102 # T STM32F405 8 F-#l, i fi ARM Cortex — M4 #%, # &k F 4 ¥
168MHz, 192KB RAM, 1M Flash, ifiid USB #0378 MEH, N 4 4~ LED 4T, —/M
HAGRES, IAE 3~ 10V Z[EIEH T/F; #4t GPI0(30), SPI(2), CAN(2), 12C(2),
USART(5). ADC(12). DAC(12). SWD(1), ¥ # 5 Kk 8G TF . TPYBoard A L) i i
Python fUIS A M R ULAY & R AME, 32FF Python3. 0 R L) b IRAM HiEizfT, ¥HFEN
kLIRS, XFF L EAANIMEE, SZFF SWD RS Ef-.

A 443 T TPYBoard V102 #fiR MicroPython [ JEfl 4w 2 Jy ik, [RIEF, SC&&I0H L)
TPYBoard V102 {E A& % & B O .

TPYBoard V102 #EAAFAR G0 T :
e STM32F405RG MCU, 32 {3 Cortex-M4 CPU, F4ily 168MHz;
e | MiB Flash 7%, 192 KiB RAM;



o USB [, Z#peR, J@HfEME, HID P,

o TF Rt

® MMA7660 =% fif i B 1% 8% ;

e 4~ LED, 1 DEAHHL, 1438 A,

® 3.3V, 0.3A #i#k LDO, A USB [ER4hE it ;

o STETATR;

® 30 ANEM 10 1, Hr 28 A 30HF SV AL Hith;

2/~ SPIf£M, 24 CAN#, 24 PC#10, 54 UART #0;
e 14 /4~ 12-bit ADC 5|,

* 21~ DAC 5|,

=1 Resetf{i
b
LEDIT <= GPIOH: [
: EHMCU
BN B Hy STM32F405

st {4 1 25

GPIOH: [ = DN

-

& 6.3 TPYBoard V102 Jf % ¥ UM HL T RE
TPYBoard V102 J¥ &4 5| BIZHRE LA L& 6. 4 FirR o

¥l 6.4 TPYBoard V102 FF % #z%3| BIZh fE 4 B



TPYBoard V201 fEFAl %A V102 AYFEAN 30 1 DAK R e e DB, wT DU S A 4
WBEATIRRM, BRitZ4h, 5 V102 WECEJLF—F, A 6.5 Fix,

K 6.5 HL ML TPYBoard V201

TPYBoard V202 %:F ESP8266, F47ik 80MHz, P B {K3h= 32 i CPU, W] LLFEAE R FH
LbFRES, 4% 802. 11 b/g/n TN, S7dF STA/AP/STA+AP =#h TAEME=L, A& TCP/IP
ik, BARHAEUT .

e ] ESP8266_12E & F#5 MCU;

o USB #[1;

o 2 MRk,

o —MRFLE A LED 4T ;

© 16 MERAIIO O, 14 SPI4EN, 14 PCHEMO, 14 ADC M, 14 UART,
WIFIL | JF %4k TPYBoard V202 41[& 6. 6 fi7~ .



CH340G

Er3

.

2 USBH i

~

b3

NN N

d— ESP8266TC 2k itk

[€6.6 WIFI |-RJ %4 TPYBoard V202

TPYBoard V702 3£ F STM32F405 # {-HL, BAFF#B/Rf GPS &7 &3 NI,

& V102 f3EsR AR, AHXT V102 KU 1 an Ptk .

o 1 /> GU620 i 5 & (ks ;
o | MLHIERARS;

o | EENGER;

o | MR EE AL RS ;

e | 4~ LCD5110 /R,

GPRS ., GPS %4k TPYBoard V702 {[& 6.7 fro~, 5| tNE 6.8 fis.

SD-Rtd
LED¥T
SWD#nN
USB .5
o
|
& 6.7

el b
%
LCDS5110
© | T b b
R :
SIMf: 48

GPRS, GPS #%# TPYBoard V702



[& 6.8 TPYBoard V702 JF % H2fi95 | I3 1A

6.2.3 OpenMV

OpenMV J2— IR, (KA, Zhilgsi k. 3T MicroPython B9 IRALEF LB AELR, LI
STM32F427 MCU A#%.Lr, AL OV7725 4k B R, /NS R BEERER Sl T #0HL 48
PR, WAL Python SiftHe

OpenMV | BYHLAF LSS L G046 FHR AR . AR . ARBRERER . GAGI | b7 IR ER
%, ATLARIRSEBARE ARG | 7 i BOFR UL T LE . BRER [ E IPRIC . PR E (LR E
5 — i B Python fURS, BIVATHRHASE A MHLAR L E AR AT 55

OpenMV R il STM32F427 P4 5 MR- %8 U, & £ UART, I°C, SPI, PWM,
ADC, DAC, GPIO M7 (B4 S I DI fE, o AR R G #5 HAL FATHERBE &, 40 Ar-
duino, BYRFIRSEHA L7 i D i, USB £ O T3 HE 3+ 5 0L b 1 S BT & R85 OpenM-
VIDE, WpBhoe iisie . RSR[5 F 55 TAF. TF RARESCRR AR TF £, ATLUH T
TR PP FIRAT B 45

H44—F, OpenMV A 41 F 451 .

® — /NI RIHLAR LRI ;

® HtriEff “HHlas I IIBERY Arduino” ;

o EAMHLAR A . B RE G S HARBL AL E A 5
o k., MfFE IR

o JLT STM32F4 5| 4L, Wik, IKIIAE;



o A OV7725 BBkt s
o H Cif Mt Sl T DAL e

o PRt Python M2z, ATHE CIBEF AN, ETHA;

o (LA B A Python BIlF, /R UM FAR _FRALAIHL AL 5%

o ALK RA Python ), FH/R GPIO, I°C, SPI, PWM, UART %4 LA FH;
o RALAE IF & PR OpenMV IDE, F{EIF A . VT K [ 2 5 37 5

o i FHRIEMRES, JFAFA LA C Bt g mLs e B

OpenMV JF & ARANE 6.9 Fir7n .

51 6.9 OpenMV JF % #it

6.2.4 LoPy

LoPy J&3TF MicroPython % $F LoRa, WIFI Fl BLE =Fh Jo£& )5 XAy K Ale, T LA T
RUTCZR N 56 . AR . Plas A#EH1%E, 24F Arduino IDE . Pymakr IDE & Microsoft Azure [z
HE% o

LoPy FF & AR B9 FLAE 4N F
® 160MHz X AZAbFH 2%, 400KB RAM, 1MB Flash;
e [ §j"J& 4MB Flash;
o [ .
e 802. 11b/g/n, 16Mb/s WEP, WPA/WPA2 /%, 37i% SSL/TLS, AES hn#5|4%;



o R E ST ARSI FE T 5

e 1% Semtech LoRa SX1272, il (M5 n] ik 40km, Nano [5G {5 &5 A ik5km,
Nano 5 SZ 45 T sl & & Al 3k 100

o NE KL,
e 24/~ GPIO, 24~ SPI, I°C., UART 410, 44 DMA f1 I’S;
o A 16 i 32 i E MY A1) PWM;
e 12 {if ADC #1 8 {ii DAC;
®3.3~5.5V fiti;
* 17 RTC,
LoPy, WiPy X LoPy §" AR 4nf& 6. 10 fr7R .

FIEERA K TPYBoard V102 B 255 T @, {#iH USB &I K AR PC, FF &M K
Flash #2:8 PC iR5I 05—~ U &, wE 6. 11 fiR,

TPYBoard V102 F &tk - 425 F 51 194~ SO
® boot. py ——JF &Ml BB PUATHI A, B8 T H E A — RN S5

® main. py —Python F2/F A, #24 T8 FHL C iEF T A S main BREUFAER C S0,
£ boot. py J5 AT ;

® README. txt —JF & At st B SC 445
® tpybedc. inf ——3Z+55: [11/j[n] TPYBoard python fif B %5 2 i i i B SC 4.



~

=25 =t ESil K

[ boot. 2000/1/1 ... hon File 1KB

‘ py Pyt

[2 main.py 2017/5/1...  Python File 1KB

README.txt 2000/1/1 ... SCAIES 1 KB

] tpybedc.inf 2000/1/1 .. =BES 3 KB
& 6.11 TPYBoard V102 J % Ha il & i) MicroPython {4

B FAEAT SCA 4 3 T B AR AT AT IF main. py 3CHF, WIALUTCH, f#4F, BD

{URS IO RBJE RS TF Al L SR IS, it W () LED AT, {RIBH U 8R4, W &4
iR T RARBGE PC A8AF . 45 FIF &M LAY Reset MRS, main. py FAIFCFSH BIAT,
i LED 4T W 5. NHESMYIE, "TEBIME 6. 12 Rzt

B 612 SEEE A LED 4T s f755 58

[w B ) SE B A, A I SCA G R AR AT T main. py SO, FIRATAAARESEEE T 4
5% LED HyhEE,

X R R C 5 F P &R STM32 B - dL =X, f#iA] MicroPython R ZAR[FZAL :
o NFE L% IDE;

* AN EHLE ST-LINK;

o RTEEIRIFAHG, AT AT M5

o AT BB ST-LINK He5 nl P4 7344



XL 48 C i F JF & 77 A nl GE 40 %8 B 19 IDE %2 3% [a] j, ST - LINK fic & [A] &1,
ST-LINKZE#Z R, Python BTF R ITARHRIH, B U fHBISCHF—+F, AFRELEM
BCE 2460 IDE, (FHMEATSCA S B2 0 0] 2 5 (RS AN 240 18, IRl ANEOBIRE S T A,
ERRAERE, WA TRETF. HAU Python iE S ASHHLL CIEFRITRRER, #
MIT B A2 B ] 5 A2 BE R P Python HRRZAE WA L H . (] MicroPython JF % 8 1 HLAE 45 ikt
R BANEREE, BB, 4%, BE. REFRE, AT hEHERBNSES
b, RREFIFREHE.

ARFTEAL, fEH REPL (SZHAfFRAS) %5 . JZ1T Python fAFSAEH J7{€, MicroPython

R4 T H P I RAR S E X E LR, TPYBoard V102 /] USB ¥ TTL a] i # STM32
MCU £ UART,

il USB £ PC AT KR, & PC RS B HAR T 3R BT A AN R 88 2515 8 B i
HS, k6. 13 fis.

> = SM Driver

v B EEas
TPYBFLASH

> O =S

> o EEEIXENRE

> Sy FEEEERE

> = FTEIBARY

> P BB

v @ &0 (coMALP
§ use seresficoms

> O HEHL
& 6.13 #F TPYBoard V102 FF & My 115

{#i ] Putty % 5% TPYBoard V102 JF &R ZHij 1915 B AN 6. 14 F7R .

I Basic options for your PuTTY session I
Specify the destination you want to connect to

' | Serial line Speed
COM3 15200 |
Conneclion type: i e
ORaw OTeinet ORogn OSSH |@ Serial
Load, save or delete a stored session

Saved Sessions

|com3 ]

Bl 6. 14 {fi{] Putty 5% TPYBoard V102 JF &R 2Z RiHY X E



MicroPython 22 H AU RS 7 H WA 6. 15 firas .

EP COM3 - PuTTY - O X

& 6.15 MicroPython 22 5 = fift Begh v 11

TEC B AMREAS A help () A% il LIAT R T A AR R R BIE B -

e

ZATFshi A LA FACHS, (K% — F MicroPython 255 X . 4TED, WiAFEAREH F L%

A=A~ LED % XS4~ LED £T, W A SN,
B T B A i AU Z 51, FA R T T 20, BT DRSS B AR A



HiA execfile( 'main. py") JG M7, JFAEARHE 2L BMAAT main. py SO,

&

MicroPython 3¢ B AR RERH R AL T — RFIPRGERE, J7 (B H] P 3 F AR A HRAE -
® CTRL-A—EZ 47 F, #EAJRM REPL 22 HA;

® CTRL-B——7EZ 247 F, MFEEHR REPL 32 B

® CTRL-C——H W YTz T AT ;

® CTRL-D——HUTH KA A 5

® CTRL-E—7EZ a7 F, #EARIINELA,

Hoan, wrLGEE % T AR LR Reset $#3EAT R (7 2 5b, i AT LId i ReESE CTRL+D/d
XMIFRBHETRENL, BAZIE, TPABCH IS PAT main. py BIF, TFAR R AR 0K 256 1Y
A~ LED, BUEGITH 52, 28 4HET main. py RS AR BE@ITH 52,

TPYBoard V102 J¥ %Ak -1 USR S FH P #24, WT LA F R SO e fh A B 5, B ()
USR &4, HEREEXXER, H

i# i usr_key XFR AT ARG USR $4 iAR 245

% USR $EBH% TS, ARG True, HNH False, H7%E—A b, LA MCU H Bk 5k
FrrrWreR %, MicroPython S HCRAME 1318 bR BOH] T3 SCRF B rh Tl & ) S0, D

LA 1 AXAD 188 5 15 R ECE T USR &8 rh Bl & 344, BIATER USR KEY s pressed!
RS, ULl T USR 8, A ESMYIE, MicroPython ZZH A BEA HM BRI FE R :
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B T EAS T X A BR B vP A U6 e i P I A, R T DA GE i AR AR S B B main. py 1R —
T,

DA ARAS € SCT USR 448 (0] 6 p& BT BE M 26 104~ LED ATIRZS 86 F Bt nd 2 £, [W]md
& TR =A™ LED AT H ST A0 R %, ATRFIF22iX 2 ik T USR &, 0 T 04 [l pe et
[l 2 B, KB =A LED AT{5 1L #I54T, 55004 LED JDRZAE H 2 #/5 =4~ LED AT
ML kTakSE, 24 USR #igdl T, MCU N/~ rhibi, 245 1k IFic 5 Y a0 5 P07 09 Hh s0F
BRAEEI T (W) pREeh, Y rh R BT ZE B, MCU o] B HE A 7 2 i A9 2
SUREEIAT

[l A B, LA EACT AT {1 lambda 33K, 158 SC T —4 R B A (130 oR B Y 25
B, SRR b R T A SRR LA R, AR EANE M. A AT BRI,
[51 o 8 AS BEA Ao 23 e A7 19 5E S

TPYBoard JF &M A4 14 A0 LLETTHI P AT E OB A AL THIH B E 8, ol T4
SERTEI R B E 1T A A R B, 14 AEmTERg T 1~ 14, Horp, 3 SRR A, 5
S 6 SE Rt g8 B TR R GE A1 ADC/DAC $5ikl, i LS AT il sl o fef X =AM sE 28

AT LAGI R — A E A 42




P um MRGEMNS 4 EH5, BRRgRaL, BEMRN 1002 fikk (B
10w, R

WEE R ARALEISE AR, RE B 8 B A SC A AT AL -

ERfEE R, ZE R 88 A0 s 47 Bk VR T AR ET Bh Ay 624+ 1 4348, THEUEM 0~
13439, YF\REPHE Ak & W, M THEUEK B 0 FRT R LG . 3 2L B A4 5 T (i 5 B 28 Y
$iZ M 10Hz, ERTEE2~7. 12~ 14 (B EHIE K 84MHz, ERF2E 1, 8~11 H5HI%E K 168MHz
(45 A] LI 3T tim. source_freq( ) BB E ), & /A K 84MHz/625/13440= 10Hz,

| EERNAR

B e b e
(],

L s
| ENEREH (PH)

[ | EnsE

TR — R S B A 2 S 2 BRAT £ [ R

ERIERPREITIS LED ITAOFFEEINLR, MR SMHz (—KINKRD & B~ 8%, 10Hz i
ﬁ%ﬁ$i§ﬂ SHz BINAFER)

{338 5% None W] LA [519E pR %L :
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A LA BR BV A [ R R 2 8, AR P AURS

BTN, FPARMLE LED £TH LA SMHz BRINAR
B RE A8«

SERT A AR -

® prescaler——T40, [0~O0xffff], &EHTAINRERGERTBIBRLL (prescaler + 1), ERT
o277, 12~14 EEHIER K 84MHz, ENTEE 1. 8~11 5HE K 168MHz,,

® freq

e peroid——E Wi (ARR) . EBTSE 1/3/4/6~15 2 [0~Oxffff], ERfEE2 f15 & [0~
Ox3£FFEeee ]
e mode—— A :

® Timer. UP——M 0~ARR (EXiN);
® Timer. DOWN——JM\ ARR~0;
® Timer. CENTER——M\ 0~ ARR, #R)5%/0,

o div— A THUE I B2 KA 40, LR 1/2/4,
e callback——3E X BV pA %L, 5 Timer. callback () ThEEAHR
o deadtime——FE X B[], @B Y1 bd (945 (R E] (I EEEA S TAE) , deadtime (1)

T 2 H source_freq BRIA div, HXfEMIEE 1~8 H%, JWHEE [0~1008], HF
Fi il -

® 0~128 in steps of 1;
® 128 ~256 in steps of 2;




® 256~512 in steps of 8;

® 512~1008 in steps of 16,

A b mtas, A EIE R, ARV E i g

BB E I [ 8 R

A R UE I 2R R -

BB SR HUE I AR -

B BRIPUE I 25 8 ) -

BB AR IUE B 3 002009 -

RBUE R SR FEBR () »

B ORI A B P I AR S, RSN AIRL A i & 1 55 MCU A%, TPY-
Board FF & A Al #2404 5 4~ 83 D5 HF A A A .

MicroPython & FIEHAAL & 4N F Jr ik

® uart. init ( baudrate, bits=8, parity =None, stop=1, # , timeout= 1000, flow=None,
timeout_char=0, read_buf_len=64) ;. & #1151k :

® baudrate: JEFFE,;
o bits: HHEfL, 7/8/9;
® parity: 5, None, O (even) B{# 1 (odd);



® stop: 1F1R{7, 1/2;
o flow: Ji#¥, A[LLSE None, UART. RTS, UART. CTS or UART. RTS | UART. CTS;
® timeout: B — AT T#ATATE] (ms) ;
® timeout_char: -~57 5 Z [A] (4 # Af BoF ] 5
® read_buf_len: IEZEFFKIE.
® uart. deinit( ) : KHIH M,
® uart. any( ) : iR [7 2% v X BRI B, KT 0 fRFRA BUE .
® uart. writechar(char) : 5 A—/NF4,

® vart. read( [ nbytes ] ) : $EHURZ nbytes 747, WIFE B2 9bit, AFA—NEHE S
HBAFHT, 3 H nbytes M5B

® uart. readall( ) : FEHUTA &,

® uart. readchar( ) : EEH—FT .
® uyart. readinto( buf[ , nbytes]) :

e buf: HAEZEMWIX;

® nbytes: i KBERUEE .
® uart. readline( ) ; EH—FT,
® uart. write(buf) : 5 AZEMIX, 7E 9bits X T, WAFHHE %
® uart. sendbreak () : ESk | AR LR, PIILAL 13bit B[],

T EFf S UARTA ) (8 BRI UE S O 4 B DIRE, H X1, X2 #0458, 76 REPL
HiE I RS A S ElCR TiRE, B

HES A UART #4, i@ if UART(4,115200) & &0 4, {# [ init PIIGILHEFF RN
115200, BAEfi KR 8, KL None, 5IEHIN 1,

AT ud. write (' UART4 send&receive test') & MR dE )5, i#id ud. readall () 2B F]
UART4 JAM%EE, [MERIKAN .



TPYBoard JF ZAR AR L0J2 STM32 Bl FLA MUY TR CPU, AFFE, REAK /A
HEHL, BEAXGHEIEN—2nReG, H/MEERE LCD5110,

5110 J2 84 + 48 ifF LCD J5f, PEMTICE . HECfisE, BEEHR | DhFEME, AF#iE & it
HL B o 18 R I o

6.8.1 ®H{EER:
{# Fl TPYBoard FF & # Y SPI1 £ 13K 5 LCDS110, {4 ERE 6. 16 fis,

TPYBoard LCD5110

RST-4 {ir

CE-H{i%

DC-Hd8 . &P
DIN-HHE 5 A
CLK-fs4ap
VCC-HLi

BL-#%. €&
GND-#,

B 6.16 LCD5110 5 TPYBoard FF % H7 fil i {4 i 42

6.8.2 LCD B¥zh

LCD5110 S il B — ¥4 MISO. R MOSI f SPI i, SPI #piX AT LA i
GP1O #5&48l, BUAE H (A SPI1 £ 3Kz,

MicroPython 24 7 SPI () Python API, B#E7HZE 3| SPI #)t51k . SPI write £ API, %
F SPI By #4013 B 7] A2 % 5 M http ; //docs. micropython. org/en/latest/ PYBoard/library/ma-
chine.SPLhtml,

LCD5110 A B A 3R 3h 72 JF uped8544. py, RS 5 Bl




B 457 Bl MicroPython () SPI init pREHEAT SP1 ¥ t41k, RIG¥I G4k LCD5110, AT,
WA RAM RN E R AT E M, HILTHE— RES Kl FhkohE A, BHFEWM

6. 17",

Vop

|t (WL (RES) — ettt IRy —3=

fE6.17 LCD5110 | Hifsf A

upcd8544. py SRENFR PR T F4F B R (led _write_string ) FIIL S 5 7~ (led _write_chinese )
APL, EA14 Y8R position pR¥HE & FAF7E LCD5110 Ff @R BRI E . LCD5110 Ky 84 %48 5[4
B, BEmIEA 84 MEEL, Ak 0~5 16 1 8{RFE A MK, B, position pR%L
B x ZHTERER 0~83, y 2GR 0~5, LCD5110 AR & B A 6. 18 frr

B T 455 position 24, T4 R APLETM T data ¥, data %A bitmap i,
bitmap G SPI ) write( ) HE FUKRUIR S A SRS,



€ 6.18 LCD5110 BEFHRE S i A

6.8.3 UL
AN A R E ST T DU R T A R B

DU IR USROS




DUy UTF-8 Zifi £ if) -

DU T H.

6.8.4 Ry
HAA 7B a2y, Westy T s MmN TR, ExXRS ERFE TR N

B E S AIKSN uped8544 | MicroPython fifi {4 /£ Hh ) SPI il Pin, 4R 58 X SPT 432 11 & HoAfth
pin i, SEAIAE led XF4 led_ 5110, )i @R ' MicroPython ' 45 K "R ' = AMILF



LESZBRTT &P S 2 B 553 MicroPython VARDAOTS UL, 404 WY AHIR . [ BA T
9 BRI A . A4 GAE Linux T8 4% MicroPython J 3 F 4:3]
TPYBoard V102 FFRMRZFHMAL. WL ENA %3 Linux IREE, IS 2 2 193
ik,

6.9.1 HERGIFEIAEE

&%} TPYBoard 1 & #2 4 1’k MicroPython 75 2 (i H| arm—none—eabi 32 ¥ 4% %%, XT3
R R e TR 5 50 7 55, B JC7E B M T 28 arm—none—eabi &40, M MLy
https : //launchpad. net/gcc—arm—embedded/+download, % %& il it 4~ A1 gec —arm—none —eabi-
5_4-201693-20160926-linux. tar. bz2 ,

£F Linux 85 HPE it weet fir 4 T

1E Linux 8% i .

fift JE S5 A il H 5% gec—arm—none—eabi—5_4-2016q3, #iifesds S 7E bin HEH

W3 L PFAR M AR A B, 7/ ete/profile SR AN W FHAE

Horb, ooc A7 IR 1R AR O 78 8 H SR

AT source /etc/ profile FRBEAR &5 & AR

i A\ arm—none—eabi—gcc —v iy WIFAIFAEEEE . WHELER, MBI TR I 4IF4HE R
T R R



TE4i1%F mpy—cross (1) #2455 . py/objdict. ¢: 473 error: dereferencing pointer 'o'does
break strict—aliasing rules, HJFRJEHIFAA KA, KL gee 4iFARTHHEF] 4.8,

B TH

LRZIG, HEASTES BN

B IR, g g ST R -

A gee FAR:

ATLAEH, GCC RAC M4 5] 4.8,
6.9.2 JEY FE SN
XGRS E R 5E 2 5, #EnT DA T 28 MicroPython JEACHSIFHEIT4RIF T -

| T MicroPython SR

f£ Linux JR55 R R MicroPython JEFAEH ] 52, HH giit clone fiy4

| @Empy-cross

mpy—cross f& MicroPython [ B )32 X 4q1F 4%, 9 F B4 2 /075 2541 mpy—cross, i
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A mpy—cross H AT make iy #1141, Bl

HRSE UG, BETE mpy—cross H A M4 mpy—cross, #iE(EE FBA

TEVRAS H 5, ports/stm32 SC{4FJE H (9 9 28 4 MicroPython 4t X} STM32 B 5 HLAY SE 3K,
TPYBoard JF % #% f MCU IE & STM32, A it4iikiz H a9 A s E 4

i, MicroPython 3 STM32 MR MRS LR RIS, X RS #) & XFE H 5%/ stm32/
boards H, %Pk Z {7 Z-4E/ ports/stm32/ Makefile Ui B LS

TPYBoard V102 JF & # 3% PYBv1. 0, [FILfER PYBV10, Makefile & X0

HEA ports/stm32 H RHUT make fiv & HEFT 4% -

i ¥ log fi BT BEAY

iR SE G, ¥ 1FE ports/stm32/build - PYBV10 H 3 # A= i, stm32 A9 [& 4 X4 . dfu
. hex:




6.9.3 MRS

T T T B SRR A BT B4 firmware. dfu 585 (F#R) %) TPYBoard HF &M b, 5
75304 SWD ST-Link #1 DFU #fh, A& ##i ST-Link f#{4:, 2iY5E 13 USB {ifi f DFU A4
&M, dEERE.

(1) %4 DfuSe demo T H., &F7,

(2) % TPYBoard JF % 4% 9 BOOTO #1 3. 3V 8| J4H3%E, BOOTO 3| EI DFU, & 6. 19
7R

P e SPY., available timers  peripherals

Kl 6.19 JFAAR DFU 5| s &

(3) #% T RST BHHEH RST &,

(4) WiFF BOOTO #1 3.3V 5|2 [a B9 %E £, B} DfuSedemo T E.Z¢ I £ A9" Available
DFU and compatible HID Devices" 28R 5|2 & tle, @& 6. 20 fris,

IISTMDW’IIDFUHO& ;II Applhication Mode: DFU Mode: ———
| Vendor ID: I Vendot [D: ‘0483

L2 Supports Upload LI Manifestation tolerant
Supports Download [ Accelerated Upload (ST) | Procuct ID; l Procuct ID: lDF“
Can Detach Version: ]—

'l £ ntms DFL mode/HIDL detach | Leave DFU mode I l e el

Version: IW

‘ ;Acﬁuns === =
§| | SelectTagelsh [Tagetid [Name T Avaiable Sectors [Double Click for more] |
0o Intemal Flash 12 sectors...
o Dption Bytes 1 sectors...
02 OTP Memory 2 seclors...
03 Device Feature 1 sectors..

| | UploadAction—— 1~ Upgrade or iy Action ———
| File: frmwere.diu || File: fitmwiare, dfu

1 l Vendor ID: [0483 0;"9“* ‘gf‘*‘
Choose... | s Upload I Procuct ID: r——DFl‘l
Transfered data sige——————————— Vieraoe Imn
313 KB{321339 Bytes) of 312 .
KB(321388 Bytes) ™ Veily after download

—_— ——— " Optimize Upgrade duration (Remove some FFs) [ |

 Operation duation

00.00:24 || I Choose... "J Upgrade l ,V"_“y, l,.:

| ] SRR YT bl e B

_____Target 00: Upgrade successful !

6.20 DfuSe T Efdi /R E K



Sl ia e R

(5) Hidi" Choose. .. ", HEFEFIFLFRY . dfu X, #d7" Upgrade" SEATHEIFRE . S1F

WS 5E )G, $E78" Upgrade successful " WIZR7R B 4085 i, )3 TPYBoard, IUEPRFIETT
i [ 44

IEXET] MicroPython % 42

MicroPython H:S20] LA MURE— N RE R G, WSS LR IhEE.
6.10.1 MicroPython ZEFEHiIr

SBEEEF P AP — IS SR, RN SR TR R R AT T,
SERGMASTVEE IR CPU MR BT, ERANBRF P FEEEZET 2R AR B TAE
PR AN BLTE .

7 MicroPython ‘B 75 [ % f§ DOWNLOAD F#% 5 i #, %I %} PYBv1. 0 (E 4G — 1
“threading” AU A< i) [ {4, B0 fL & _thread Bidh foifF 2R EAME, B ik#ht A hup: //
www. micropython. org/download#PYBoard, #N[E 6.21 Fx.

Firmware suitable for PYBv1.0 boards:
o standard: v1.9.3-19-g7413b3ce (latest) ; v1.9.3;v1.92 ;v1.9.1;v1.9;v1.87;

o double FP: v1.9.3-19-97413b3ce (latest) ; v1.9.3 ;v1.9.2;

o [threading: v1.9.3-19-g7413b3ce (ptest) ; v1.9.3;v19.2;

o double FP + threading: v1.9.3-19-g7413b3ce (latest) ; v1.9.3;v1.9.2;

o network: v1.9.3-19-g7413b3ce (latest) ; v1.9.2;v1.9.2;v1.91;v18;v187;

B 6.21  ZRFE A [E4 T 3R
6.10.2 MicroPython £&F2{¥ Hi

T NE 6. 21 iR THENB B G, #%I8 6.9.3 45 b s AL 36 E 4 T 2.3 F &
h, FEARHAMABERT, import _thread A] DLA% I 5 ALLFRFEIL, $44T help (_thread) iy 41
ERELBEEHATIRE, A 6. 22 Frk.

[ 6.22 ZRFEEIHR_thread F B B
G5 MG, (K% — T MicroPython £ HE, TRACHS A




HATLL_ERR P IBATAE R A

ELL R, BT A _thread il time BEER, SRJ5 4305 L =22 pR 4L thread _A |
thread_B ., thread_C, 'ZE335 @1 start_new_thread () 5 3h =28, &8 A Hokfr, ol
BATEME B Z G exit( )R M, MR FIZLHE B AT, (H2—dH2R7E B 5k sleep O fRIR T,
TRAR B il CPU (IAL, 22 C LIRS CPU AL, 4TENHE'T am thread C' ZJ5 1
i sleep () fKBR,, 1 TLeF2 B AOIKMRAT ] tLZR 2 C J, RULZAR B & TAR C HREHITH
A, FTEMERBGRA exit( ) iR, ZRF2 C IRIR 5SS TP B AT, FTEIH Wake up' R JE
Bt

6.10.3 PP

SRR AT/ ROT, HERESERN R/ NI, Rl SR R
TR ATAR R N | BRI, — DN ERBR A PO T I BOR B IRV, 48
MBUG, A R HABL RV RIZ BT, KDL R F Sl



1

s
8
&

PATLL AR (21

i T4 B {87 lock. acquire() i 78, HIMIEVEF sleep(O) ARIRJS , &2 C B ACELIRINE]
CPU (Ml AL, PIFIZHE B A lock. release () ¥ BIREIZ S5, A C AfHLMAAT .

4 MicroPython [ A tH BLI) R AN 25 G, T HOR el TR OO, e %
P e R A R, BB I B B boot. py I main. py HYIRAT, FLHEEARI
BRIAAY USB 5 . WSO RGHUAR, WAl A2l &2 th B0, SO R IR A
IR



6.11.1 “Z24EiX
AR AL BRERAE R AT LR A 2 2K
® ifijd USB 2k 4% MicroPython f I #2 {5
o N H P E# (USR);
o (REFHI R T IRy, T EER®E (RST) /JT;
o LA R LED ATSE R ML HI P #24E ;
o B LED ATHRPRE LRI, SRJFHEK, MRTEEREA T %2R,

HEZLMEAT, boot. py Al main. py ST AR AT, FF AR & MEBGARIRE G 3,
SR AT LUGE T USB 3K 8% 3 304 R 4e 3% boot. py Fll main. py 47 2 M T fff D [a] & .

6.11.2 WEH) &E

n2f TPYBoard JF ZAR KU REEE BN (AR HSEB A ), sFHE boot. py
1 main. py 455 T TR H AR, IRATTLGEEIRE ) BEREE MRS,

B S R GBI R T 2 AR B A B S (AR FE SD K) , SRJE¥E boot. py, RE-
ADME. txt, main. py 1 pybed. inf SR E BIRIERIRE .

WA BRI R S AR SBAR IR, ZeiRR A A LED IR
FATF, TPRAE TR R B SR 8 LED T [R5 AR I o

PR BB R IRANE

o jf it USB & HIF AR SR HE L IR

o T T H P

o LRIFHI BT P RRING, % N EEREENIT;

o fF—2, YEMEE LED XT R & AT P ;
o A LED XTRPUEINFRILR, SRIGIRK;

o SGfFFRA LED TR K Z 5 W B B R G 5Em, WRE W HERY, Hi#ALLe
i

o i M EAHEEITRL, AR ER.
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//
i/

(g1 &
/ AFE2Y)EEIEIES

YK H A 2R 2, IFAREA T A A LA R SC, win, 7EREREmH
L, BEBEEANUEHMNAwE, BUBAMBEARG; EREZEIEY, & TRH
Zigbee R, [HULUAA Zigbee MMEIRRAFTE, WIS LT Zigbee JRIE 9 () 41 2 K 5 4h
RIEE R, HEE MR MAE; ERRRWTAS, h TR G A S, Rl
Ho AT P RETE LB Y X, A SE R 9 30 X EER N A s s B 55, 4 B it
A5 0 26638 {7 A8 B a3 LA K AR B B AR R R A, IR L AT LA B LoRa A4 2E — AN R 48,
LoRa fEAEZO#ES M, iE{5RER AT Ik 5~ 10km, #5# LoRa BB 4o JLF- 7] LAFR B AE 7
BLABAEERMTT, BIMERA LR s M Ew, “um T LoRa MCETR, #
LoRa P 5C0E 74 W 45 B4 b 77 9t AT SEBLRT A A (O ELIR R HE A

B BN LR RSP RAR S T— A MRS 4, ARAmRAMEI, JRm i 4
HYE | SR SN IH B R . ARTR A A H P R RS B, B {444 B &% Python
BITREMEE, ShTFHE - THOYRMMNE, R a Rk —SEAR kAR

Linux H1iR,

W SCAE IR 0 H SR EAE T3 A
o JRI R A 4 A
o Ja gl 0 A A 9T L AR K
o AR AL
o A BERAF ik P
7.1.1 PSR K

W SRR AR RS A, KRB T HHAHIAL
o .. CPU+DDR+Flash;



o MU FERYE . HEAETTIE . B, il HEZE,
o SR GBS, RS TPl | BRI A,
7.1.2 B B G

PIERI A 2R 7 58 — Rl AT R SRR ARM AbEE 48 0 b AhE H EBGTHY
REfF AL AR S R A ERAE R G5 D5 — RO sUR A AR B P IR A KT St s i — TR B AR
ESRARES

(1) Nuvoton NUC97X

NUC97X Xl ARM9 ARM926E]J-S ¥, FWifk & 2 300MHz, LQFP-128 :%&; £
64MB DDR2 F1 56KB SRAM; 6 > UART (# M Nand Flash/emmec Flash f33f, W|2p/b—8k,
U spiflash Ji3 &, W 2> % —48); 16bit RGB $(4% () LCD il 4% (/P i ol 1024 %
768), 4% 80/60 LRSS LCD; 14~ 100Mb/s LAAMIEEIT; 2 4~ USB HOST, 14> USB De-
vice; 1 4~ 1S/SD; 1~2 4> SPI/I’C; 1 /> CAN BUS/RTC/Watchdog; 3% 3F M SPI FLASH/
NAND FLASH/eMMC J& .,

(2) TI AM335X

AM335X % ] it &5 720-MHz ARM Cortex—A8 #%, 32 {i RISC f# %8, 44 NEON
SIMD b FEES, HATPAERI (A EALE:), 32KB/32KB L1 $5 4/ 8% S 31, BAH
R IEfS (ECC) ) 256KB L2 SR Ar; TR s UG e [a] 4 sh S BEHL7 i 45 (mDDR)
[ {%3)#E DDR (LPDDR) ]/DDR2/DDR3; il Fif7 2% (NAND, NOR, SRAM %§), % 4%
Fik 16 i ECC; 474 SGX530 3D FEIES |, LCD #ilas; nf 4afe SEus sy 1 Tolk s {5+
4 (PRU-ICSS); St 4P (RTC); &% 2 MEHAENYHIZM USB 2.0 @i OTG &y
My &% 2 MmO n 10710071000 PAK Mg HbL; H I 665 2 45 il 4% )5 35 9 s 11
(CAN) ., 6 4~ UART, 2 4~ McASPI, 2 /> McSPI 1 3 4~ I*C 3 [1; 12 {3 3% W38 i 27 77 o
(SAR) ADC; 3 4> 32 {Hésm RUH LR (eCAP) 3 3 AMHEGE Y & 43 HE%E PWM £tk (eHRP-
WM) ; fn@a bk #s (AES, SHA, PKA, RNG),

(3) NXP iMX6 F¥ &

CPU. NXP JU# i. MX6Q.,

Wy . ARM Cortex—A9,

F Wi 1GHz,

W{7: 1GB DDR3,

ROM: 8GB eMMC,

%%¢: Android 4. 4/Linux 3. 0. 35/Linux qt 4. 8.5,



/. &

L

(1) R%EEIR
RIEHEKAF I 2 Fh 2R, 7EPDHK I R #2039 S 2 #9 2 ARM + Linux, [A] B,

ARM R RIS 2R EHE, Linux REMAZFIRA . RABH TEMEDHEE, BEREF—
METIREAE G, BEHRARXRGHK, AR, BFREtkiEFESR, HtEsEn
REURAE R A 0 W S8 75 . WIRFURXUBEHE R Z4F, BEMFE LA, Bk it

R
T

, BNEEF) e, AR5 R4 SRR e R R 77 5, AN ERH ER AL RS
BAWEIRIARIETE A FRBEEN™ S, ERHE - MRIFKEI TG ME

MRS, RAETR AN AR A BE - 5 I A X

B,

AR 3 18 B W& 7. 1 fs .

B7.1 IR 3{EB M

WREIRBEIF S50

{#38 ARM CPU, i 1.2G 4 #%;
WAFH S12M;

A ER WIFI Fndk oF .

(2) Frifim AsUIF & BeagleBone Black

FFR i AT Z Al BeagleBone Black J&—F A HNZH AT LI7E 10 £ J3 3 Linux 8 &
RSTHIA& A 8. 6emxS. 3em, {UCAFEHFRST KA, W 7.2 fix,
TR #x A IT & BeagleBone Black {ifi FH i 25 M (X 25 1GHz ARM Cortex—A8 AbFHER,

A 2GB i) eMMC 774, S12MB () DDR3 NAFFI— AT 4 BAFAE) microSD F1#

FF & MM A 46Pin (F4EAY, SZHF LCD #2110, UART #:10, eMMC 0, ADC #:11 ,

NCEO, SPT 00, PWM & 0%, JrEE AR IMBB &, FFEE® 1 4 micro



E 7.2 JFiRix AsUIF &R BeagleBone Black

HDMI, 14~ USB OTG, 1> USB Host 4% &—LAIKMEED

JeF /R YK R R A0 7. 3 B o

B7.3 SRRk R R e

SR /RYR R R CARAE T 244k, W T, nl (8 P e s M T %, BB
BFAH: A Amazon Web Services (AWS) . Google Cloud Network, IBM Watson IoT. Microsoft
Azure 5 FH .

AT IR P HK X o G A B 44 B R S A A

e Inter NUC: {24 —/ DDR3, — A EZMNE, —/ 4CB 1FiEREL;
® /K | Wyse # 3290,

® Gigabyte * GB-BXBT-3825;

e Type A USB jE$:4% ;



® MLk

e £#LPC;

® Arduino JF A& #i2 .

HeAh, SRR AL T B RHZ RS B R B

WS4 1 20 o] 4 9 Wk 0 0 S A R AR B, TR A PO R IE, [ E g
W7 B ARG, JFRHE AT LUARSEIN A 755K A E2E# CPU BRI . s iR/, Gl (e
RORRE . AP TREANEL S35, SRJA MR 0 2k 25 TR HLAUAS Sl i 2.

A 7K {8 Nuvoton NUC97X ZbERES I Linux #/E 248 & Python3 [ FHy et — AN b3
. PRYERSE M Python iBFTERET 19 WM G 2, MIEE T 5 HAB Y- & KRN . 7 B vE
&, DO B R BB N AN T SR (S B0 ATk A 56 0 Ah R (i e, RSN O T 1 5
ERERAE . AT HA R E 21T Python BF M R/NK . MRS, A T e/
541 Python P45 A" GEAE ML EERE BN S T 54T Python N FHRRIF IS . 5 1 #4207 5%
Web B H R Rfi QEN AR FA S, RHE K PC FR S 286 1 L3R E RS #0 0 a2
4, TIYEERIROCHI SR, BB AR T 2 A M,

HFEWERM A, EAHEZREIME 7. 4 iR,

Flash (F#E)

B7.4 AEMERSCHE, BEFHELRE

WIS f9A% OB CPU, DDR ., Flash #/%. DDR #14F PC (N {7, Flash /24T PC
B8 . )7 T7E DDR o, $FERS . NAHRF . X RGEEEHAF A Flash 1, Flash
R 3K, 3 AFEL bootloader (52T ) | kemel (NAHIR) . rootfs (AR CF £
4t) . Hrb, RCHRG KB B RAN H M, busybox iy 44 & Python i 1735521
e T ECERE AL SLBLNE 7. 4 TR I IhAE

7.2.1 ZEXGui¥k

PC 7 MRS A8 P BT R A2 RS U8, 2 B e AT 2 18 PR B8 FLE AT BT /2
[fl—4~ PyEKRPEH CPU S5 ARM 4849, PC LAY CPU @ 4 X86 424y, {RF47E PC 1Y
X86 L 4ii¥, HIFERISCH ARM 484 Bizfy, XME—TFH LR —AF 6 RIFR T
VERFR A 28 X i



LG R T RER T HMFER, EERGNBBESHANNSGSIFARE, EHMK
binutils, gec 1 glibc =AML, A B T/ libe FER/NEIE, t0mT LA HAtLA C
KA glibe, 0 uClibe, dietlibe Fl newlib, #3732 X4 T AR — A A EZRAERE,
WRAE 2 E R E B iRLRE, W) AR At Wmid T REE, M EhA—
Sl g VR UT 1028 X A T RAEAT LU T 8,

A ik TREEAY iy #4 ALN A arch [ —vendor] [-os] [-(gnu)eabi],

® arch 1K 2584, 40 ARM, MIPS,
® vendor T HEEHRAR .
® os HirfRER % .

e eabi—itx AN i #il#: 0 (Embedded Application Binary Interface) .,
RIEXHRE RGN XI5, ARM GCC Al X HMA LI RIE RS R .

® arm-none—eabi: WHBIERAN, HRANTREZFRESBIERFELAFVIN R,
i fork (2), ERARE newlib #HFir ARXRSZEH C JE;

® arm—none—linux—eabi: FiF Linux &4 4%i%4s, fdiH glibe .

(1) arm—none—eabi—gcc

arm—none—eabi—gee A ARM 2845, JTJ R, K#HAERS. EABI MgwiFas, HTHI¥
ARM ZEHHLE S (235 ARM Linux f¥) uboot, kernel, ANiE %1 Linux N JHRERF), —
i & ARM7, Cortex—M Al Cortex-R WK H A, N EFPESHBIERAEXRZFUHN
PREL, W fork(2), fEAIME newlib #HFIAXREN C .

(2) arm—none—linux—gnueabi—gecc

arm—none—linux—gnueabi—gece 8 FF 3T ARM 22494 Linux &4, 7] FH T %1F ARM
ZEFI Y u—boot, Linux N#% . Linux i %, arm—none-linux—gnueabi #&F GCC, f#i [ glibe
J#E, 23t Codesourcery 2y a4kt #E H A 44 13F %% . arm—none~—linux —gnueabi—xxx 32 X 4% 1%
TEMTFHZEERMSE, — M ARM9, ARMI1, Cortex-A WHH) Linux BIERL S
M,




(3) arm-eabi—gcc
arm—eabi—gee A7 Android ARM %1% .
(4) armce

armec ) ARM AR HEH A4 F T HE, TWEES arm—none—eabi 28{0, A LU IFHALER T
(u=boot, kernel), {HARHEZHIF Linux I FHARF .

| ARREAEER

Nuvoton 23 7] 24 NUCOTX V- #2341 ACE M) 32 o iFas, R R AT, Kgifas
H R AR AR, MRS R B RS

Hrp, bin R PEMKRZ 4% T HEER T A @S8R, FHixamSEmE Linu REHIH
AR, HITERATIF ete/profile U, FHAEXMFARBHEMMTAE

Hep, xxx B EAKRAE, AT source /ete/profile i it & A %4,
EER BRI MRS, BIELRSR, PITU Tws:

AR BEAEIR M58, WHER A X g BRI I o

7.2.2 ZiESIS9REF

5| 3 (bootloader) JEMKARRL LHGHATHIE —BLACHS, 58 CPU FIAH G 4
BIwthibZ e, ¥ R G MR e B LB AN 2SN, REBERIRER
GFTERES ], BehRE RS ETT.

Xt Tk AR RS, bootloader EHETHFE MMM F & LA . Hik, JLEARIENRA
Bk A X & Gt &8 57 — 1~ i F 59 bootloader, 7R [A] Y 4b H 2% 22 #4 &8 A A [W] # bootloader
bootloader AN{EAK#I T CPU A R 454, i b T A RGP S HECE . X T
RAF BB ARRN S, BME AR —f b EERs, EALLZETHE —PARF A bootloader 72
FFHEEBEITES —HMRF L, —BEFEBX bootloader ) IFFRF .
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Rtk , KEB4r# bootloader 33K AR L (444, 2L bootloader 1 BB % 32 15 2 Fl A
REMMRAX RS, Hlin, U-Boot H[F AT 3ZFHF PowerPC, ARM, MIPS Fil X86 (kR 45
M, XFMRTFA LB, B, BNHEES AN EE 3, #HEE5 S HE
A ash, HHEKREAER AT L SZRER O PUR M O A4 A £ &5 K & bootloader 5
{#i F§ U-Boot,

U-Boot = ZAIRIIZEHIANT -

® board—— HFRMAIR S, FEALE SDRAM, FLASH 4K3);

AL T4 SR AR R A S8 TS, A0 PAE R/ NI 5 B R U 5
5 R PR AR S B S 5

i H A BT 5

U-Boot 3301, JuH: configs - H 3% -5 H AnHAH & iy e B Sk SO R B84
SUR LA S R G

e lib AbFR PR AA Z A SCE, 0 lib_ppe. lib_arm H 54314155 PowerPC, ARM
A 2R G HEAH 6 ) SC 14 5

5 MG REARSCAYSCHF H %, 4 bootp | nfs, tftp;
5 U-Boot fCH TR,

® common

® cpu

® driver

e include

® net

® tools

JLF R A W2 SR HRARR (LA B 28 T 2 R E 4, M4 AT 3K EL U-Boot
WS, A2t U-Boot HYBRINEDE X4 . 4iiF U-Boot HISE — 3 2 F B & SCF 4T U-
Boot (YECE . i, NUC97X K U-Boot fig & 34 & nuc970 _nand_config, AT 4 HAT
(L=

B E M2 )G, AT make 74 4iF U-Boot JRHS

YRIFERZE, 272400 H 4, U-Boot MBS

Hrr, u-boot. bin i RET EHE BT L REAR
BT FIRMAEARCE 2 48, WRTF A E BT HE R, AT RUE b 3% R 1)k



S, — AR include/configs HSRH, U NUC97X HBC & Sk U2 N

i

QR PR T, T E IR LA A SO, BRAT AR 4 AT LA BR -

7.2.3 WEACE S9WiFE

Linux WAIFHOIRES, AT RIGHEDY, BB, PATCRR, CREmRAXBRE LK
BEZ . Linux 3N F 25 CPU MIZFMEEF &, 2—1MBEFEMAS. SIA R,
Linux ] LUZRF— =-#h CPU, PEfERE, BITHARG, BHTME, JTEAMEHERES
RS, Linux ALY ZEHITE R 45 07 TR WSS 809, XS 2% b B i TCP/TP Hp A i 58
LB E R

AR A EA A RO R A Linux WA, G0 H AT 504 S Ak B X1 B9 Linux
WA, [RS8 ZRALBRARAE S A AAAD HE A Linux J5A% 348, AABMH A A Linux & E
RHIRRSEEFUNT

® arch——i% H# FH LA ARZEH CPU FH3%, 1 am () CPU Fr A SCAFERAE arch/arm
H3 T, X86 fj CPU fif A L {4#B7E arch/x86 H T '

® block——block /R BBt &, B AR 7 U o A ik B n9 58 &, 1 SD
. Nand, SEEEEERRES, JLF AT RLA RS & = A4, block H R T
A —LE linux FEAER 2R o 50 T s &8 B AN AURS 5

® crypto——FF A% AR B BT FH R N 2 APT, BT SZEH FH 0900 % RIS 3403 B — 46 R 45
M CRC %%,

® Documentation

P77 TR B SR H 5% 5

® drivers—— AR IR ERI—F %, BLE 2SN H T linux SRR BT A BE
P i RS IRAHS 5

B H linux SZRFEY S RIOSCOF R GERY S5

S, AR (FFh CPU B HA) Kk cEEEXE, S/
CPU ZE M 454 B — 2Lk SCHFARTE arch/xxx/include H R L HFHRT;

@ {s

® include

® init—Tlinux N3 0] iH L R O AS ;
® ipc A linux EHEHY IPC (EFRAELE) BOICADSCEL;
® kernel — A% P AZ LB EE 4, ALIEHERR BT (sched. ¢) K 72 (061 2 A A&

(fork. ¢ Fl exit. ¢) B F-HAH KM 73 Sh—FP 4% O ARISERFE arch/xxx/kemel HREF ;
® lib—— 77 Fh Y H 5%
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® mm

memory management, WNAFEER, I HRE T &S5RI HNFEHR
5, Sk REEHIHIE M N E A B AS AR T arch/xxx/mm F

PR 28 K S SRS, G TCP/IP PSR S0 401X |

LR A SO, AR linux A T AR AT, T2 FH R 4 B X Linux 74
A TG 4R =10, 4321 T make menuconfig 5 # make xconfig 22 JE 4 i & N
#at, APEE ST XA HR N AR TR,

® nel

® scripls

ﬁ%%LMmW&#ﬁ%f,ﬁAﬁ%ﬁﬂﬁ%%W&*%&b%%&ﬁ?ﬁﬁ%%
BB, AR IF N Z AT X A . AR, R KRR
B, SO S N R AR PR AR ) 0 FACE, Al i DL 48 % AT KLEEAT NUC97X 8 3KIA
Fic & -

R

QAR AT R AR A BN S B SCPF B REAT A E XACE., W AT LA id make menuconfig
RTTIFNRERCE i, A 7.5 o

l General setup --->

& 7.5 Linux P4 B & 5

Bl SEZ 5, ATLAE I make i 2 HEAT IR0, WERATE Makefile 8 2038 U4 1%
oo, UPE S PP R E




(e

PA B A 8 T BEAR A4 P B 28 Uik T HLBE, SRiFSEL2Z IR, A i B AR S e

7.2.4 HIESCIERSE

IR A Linux RESFFMCAFRGEFM LR Z, WHKA UBL, YAFFS2 55, A 451U

YAFFS2 H i,

SCHF R G AL F ) F e R OSCHR

® bin——ar A SO H S, AR kg H SR, St RS0 P 6 K E P R
linux Ay4-F1 " dEH] (aT#AT) SO, A shell iR,

® dev—ilt s (device) SUPFHR, 7R linux ZRGEF M BEA&SCMF, Vilaliz H 3 T A3
AP T U A, AIFHCERG TR & (A, REMIRENEE . YOk B M
R BIXTRESCF, AP ARSI B A4

® etc——RGUNCE S H ok, WIAFUR SR K E A Bl B SO 1 H 5%, BB
B A /ete/inittab /ete/fstab /ete/init. d /ete/sysconfig ( 584 K )

FGERN AL 1 32 H 5% 5

o ib——RG (i FH R E M H 5%, ARG I glic PEl /7 fEZ H F+, /lib/
modules 41,5 A fINZR i A% AR B

® mnt—— EFAPRIGIRHEECPF RS, WL B AR AR

* proc——It H SR BAREAE NTE D, 700 RGEHIER B2, ATAEIS RYGETT
FR B RS EAN AT

® home

ol

VA ERr7R i) B LT ATFSha, #0442 Is. od, ping, m FF7HFE/bin H R
X ok AR LR MEETE AT eldm e EhR L, /bin HPRINEN
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ATLAEE], WA Y8 1745 4 busybox (K EERE. busybox J&—AN 4 &N
Linux iy & AT HEHAE, 8@id X busybox ASHEATACE , BN 4%t Linux fr 44, SRIGH
e L i V8 DL /bin i 4>t

ME R T # busybox Z 5, B HMTRE . SHE—FE, (i make menuconfig f74>
IR E S m, WE 7.6 i,

[ 7.6 busybox it & Fi

7E Busybox Settings——>Build Options 1%

fE[Rl—F i sp ik Cross Compiler prefix, 4% 838 X 4iF T Hek

£ Busybox Settings——>Installation Options (" make install" behavior ) ——>BusyBox installation
prefix SEI A4 A G 1 J5 15 AR OBK A2, A<l . /_install, busybox 5 #54R H 5 4 _install
H%.

BEAb, AT LIRS TR AE G B T B ke [ W B4 .
AT T3 4 4 i busybox, Hf




R AL RS DL B SO R GRS A5

e i Linux fy$ & B0 A SN2 )5, ol LAE R THEE SO R
i id mkyaffs2 fir & HfE YAFFS2 AR R 48, 84N

e, rootfs Sy SCIFRLGEMIRIY H AR rootfs_yaffs2. bin A s SUIF RGEBHL A K
VAR IIT 8 2S5, KR 2T H 4 1 rootfs_yaffs2. bin.,

7.2.5 5rIXS5

AISCHE 2RI R T U-Boot BifR . WHEBR . MRS BR, 12 F T EHEA
FEBIPOCH R T . FEZAT, TEHE Flash 20X E, /KN4 128MB Ay NAND
Flash .5 F, s R(5E WA 7.7 Bos.

M 8M 118M

7.7 Flash 43X {5 &,
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SB—UCT H Flash R0, TR FBAALEE TRIT TE, 250K 54 Bi%
TR LA X, Flahs F—BA T U-Boot ZJ5, #TLU#EE U-Boot 14 fif Bl 4% tfip
TET, EmjTEMERE. PXER tfp &8, @ PC TP ip lREE.

HSEBLE U-Boot MIIRIES AL

WEMXIP:

BCE tp iRF54% 1P, Wl PC (Y IP k.

RIFECE :

HEREEREFR

PC izt dftp AR5, @ (A tpd32 s tftpded TH.,
7E uboot iy ATl tp fiv &M PC 3 FEEER, 70 3 M.
(1) ¥ PC_ERYMEBIR T #E M DDR

45 PC I thtp H PP B BER ulmage. img 7 DLUFI I DDR 0x76c0 fhk4b, 7 U-
Boot HAT 41 F Ar 4

Horp, aB44e0 HNEBEER KN,
(2) #EBR Flash R IX

(3) #M% DDR # ) GRS F Flash 5 X

#% DDR Hihk A 0x7fc0 FF i i K /N g Oxa844e0 11 PN A% Bi (% 45 D1 1) NAND Flash () 3t it
0x200000 &b, Ep




SN HOT R, BRI RGEBER rootfs_vaffs2. bin T B EI RS R GE TR Y
X

7.2.6 RSB ATEFERIST

e HI Ve MBI T BB SR T2/, BIAJE3h#EA Linx R4, REUHshH0 EZHE
ﬁu—FO

CPU LHLZJ5, M Flash 5|54 X H1iEH U-Boot, U—Boot ZhNI#R & Wsh, 4T
CPU WIS R LR, WAEBERENABRESERRIGE, F H WS4, ol LITE
i A T SR O HRAE

U-Boot /52 RHE5 X158 25 W5 KW WAZ SR B NFE PPy, teas, ST Bor)
YT WK%, U-BootiBH, WIEINEIZ&AIRS . BIAFFE, Hil emdline HEHR RS
&, EWTMRGSX TR nit B2F, init BRF AL R, 05 R 5w I E L
JashiA, Pl RSB RZE, A bash dd4T4 0,

7.2.7 #&#i Python3

RS IRE A AR R IR R U 2 )5, RUEIZAT Python FRJ¥, A7 Z A Python F|
Z5 S o

F#k Python3. 5 VD -

it AR Python f{i #2 HP 75 2 HOST fiit Python f# BEa8f# A1 setup. py, MIIZHi%E Py-
thon AYABEHR, R ILFE ELAe4m1 H HOST [ Python f#REZS, HI




BB A U4 PE T HA#% & arm—none—linux—gnueabi, %34 B PAT SO AEBCHE 24 6 B 5%
Y _install SC-Jed, B

PATTEA LA 2 )5, 7E_install §17* 4 bin lib include share 4 >3RI, A3k 6 BRA,
AT LU DL b i 25 i— AR

#_install/bin i BT AR YE T3] B ARRAT A28 SRR A 15 1m] B A4 H SR BI AT, #E#E/
bin /usr/bin,
¥ _install/lib "R i BT 9 2545 DL 3] B bdi/lib H

#_install/include " T AT P 2548 D1 3| H AR 4R/ include 1, JH o i B 886 3L S04 & Python
B PT T 20, 1 Python fiff B 4% J5 Zh K pyconfig. h, import time FLEREHKHI timefuncs. h,

3

#f Python3. 5 423345575 & PYTHONHOME . PYTHONPATH
SRR/ ete/profile, WIFESCHFR BT {5 B J5 47 source/ete/profile, EJ
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WEEMZNG, TEMCATSTTHIA python, UISRAEWE M FT i B HAEDS import —28
ﬁmﬁm,M%ﬁ&%o

1 Python JHASAR H 51 setup. py X, disables_xx[ ] NS, Kt HEEH
T x86 - 11 ctypes JEW ISR WM F HAFAES 0 A BR, WU oAt B rhoAs 2 F )
W ZERT ARG, ARSI,

B TR PRI 5 B BT IR AR, WA fitas (o] LA AT BR, TN G 2R python i/E47 3%
BRDY, KBRS E M, BRECE . F P AT DURYE T R R R

WIREIR AR ANE & FERIRDLIE Ak, (BRI TIRAE F O 2 BRI R 247, B
BITRE, BAFAESRE, WEER, EWERE TN RERMKIT R, AHA TSIk
Wi, IR UERE A o HERSE TARE, 7RSSR H ot PR RE R A 5K

7.3.1  WER S EER

I R FH EBIRAEIRTT AN, OIS AT AU R, T A8 25 A O B R 50T
HE A7 — S B R E A B s ATl k. MREIRIT A B 3047 Flash Jih i, 24 1 TF K
R, SR TF RIEg, HWEAC T RRERGERBOMHEE R TF £,

(1) THEBAERGEBR

EERE MM AE IR R AR F2E] A PC,

WIS WEVE R S 558 F 2l & https://www. raspberrypi. org/downloads/raspbian/ ,
wnE 7.8 s,

WAREIRE MR 2RISR, HIESE RASPBIAN JESSIE LITE, %848 FE4i i K/ A
$| 300MB, BN, TEEE RN, FTHENZG, SEN ?UP1§Y#F 2017-04-10
—raspbian—jessie—lite. img, KX/)N 1.2GB,

(2) HilfEa A e R BAR R TF F 3k

WS — IR R LR TF &, @i 4GB AL, Mo, HEs—4 TF Kk, &
JRERT AL, WERBA RS, WATLOR TF RiRfE A S FHLLE, FOLAET USB #EE
i—l‘%m (o]




nrps: 'wmraspberrypi.org“:.:-,-,:- ads/raspbian/

DOWNLOADS COMMUNITY

:mogemnmdmhuedmmm

apcil 2517
2013-63-10
+ ‘

Ed47bl1ibe3dE4524200ed280R0cd 93456 DT EES3

il \ RASPBIAN JESSIE WITH PIXEL S__

'''' % RASPBIAN JESSIE LITE
} Minimal image based on Debian Jessie
3 ha Fpril 2017
@ : 2017-04-22
.5
% e e i Bl T
| EENEE  <—

o24adcTddl 235729031 5382271 2d04260063729

Bl 7.8 BIREIRE A RABIR

A TE R, B TF R0 AT,

A R AL .

IR JE Windows 15, W K3 Win32Disklmager T H., FakHbht K

FTHF Win32DiskImager %
ﬁﬁ~mﬂ,w@19ﬁmq

e N N

TF R&7F, By “BA” #HiT7KES, B

e Win32 BERETE - 1.0
BB

= m] X

BE

I;:L.zcm./mpbury pidB/2017-04-10ruspbi ajess

;.—Al'm.;..“@]r -']

g
x ~| EHR =%

ARG EIETFRA T

7

O mEnesEss e
EEME L A
B [ BA L. B
7.9 FAER S TF R dilfE

pers 5
(3) Wl

HE AR REIR I 255 2 AT
AR S B

SR BoRER

HZJa, e e TF R4 ARBREIRE TF KR,

2 SSHOLFRE 3¢,

. B 710 BMEIRE DR ERE.



AT

TF&

B 7.10 WHRIREO/RERE

PIOCE Bh A R BE A«
o SV HLIR, ATLME IR A FHLICH 45

e HDMI # ML R 4%, {14 HDMI % DVI #4482, F HDMI %% VGA #4340 0%
£:INCI

o USB & M YA ;
* REEHEHRE TF K,
(4) B3It Rk

AR ERE IR Z G, fTHBRERE AR, WERE AT MERIESHRN, i, 4
THE, JATAG, BRI EREBIGEE, REARTRSMAKSER, AHP&p 5
%Y raspberry, I !

FIUCE St ol RE 2 8 B —Le[a) e, w] DL R UROT 2R L B kT SRR, $87RAT
Wi .

LTATHFE: REERIEB] TF K,

RUTH56: RAER I B R 4

TS, BATINME: REEBITIER .
7.3.2 B AE DR

R YFE TAMER AR AR . AR AR AR L rT LUERMEA T, [ERX A7
A FESREFFEIR, RITE E SN S BB AN B s 4%, 1T R 2 B IR W W G AR S A B s )
RERY, BR T AT IR AR Ui MR BE IR T R AR Z A, 388 AT LA o 100 2 35 1) 7 X [ A 2 R R
Ko

(1) ECHE &N &

B/ dev HRHPERREA B ORI BAN A, WREIRE MR, $0%mEE



T E 4N tyS0, i 7. 11 s,

7.11 AR RIAEUR B O A& 1 A

W 7. 11 ATLAR ), REEIRER AR REHRE] tySO XS0, BRILAT AR A H3 O 28 ok
I, HETRTEITI & 0L,

FEMBF IR A FH root ALPRIAAT raspi—config 74> o BHFECE Fm, BP

FERC B A EEHE 5 Interfacing Options, [ 481N, 4N 7. 12 iR,

7.12 % #% Interfacing Options

SREEVEFE P6 Serial JEIN, [EIZEHHIN, WA 7. 13 Fiux,

[€7.13 4% P6 Serial
R A . HEBIDUINESE Yes, [IZEMIN, WA 7. 14 PR,
FEHTE S R AR SE [E 42, WA reboot, FEJHAMBRER o

FRZE, ROZEMACEEETIT, FREA— P& A4, WA 7.15 o,
(2) #Z%

(£ F USB ¥ TTL 2k i% 4% PC FIRREIRIF A




Y)EK Python JF R SRER

Would you like a login shell to be accessible over
sanal? :

A 7. 14 BHIATIF B 1

P 7.15  BRETR B 10 203 19 SUBIA

TEBEWEIRS | R EEEE: GND, TX, RX =4 5|, W@ 7. 16 frx

USBHTTLH %4k

B 7.16  AAEUR R 115 TR i 132 1
(3) A O T By AR IR
HAeA A USB ¥ TTL 2 /9% 105, RIS O T H Puty o, WE 7. 17 iR
AEed RO M", g TER A XA TESS, BF LM R R0

)

(|

d0

FTHF PuTTY, & H Serial line )y COM7, Speed 4 115200, Connection type A Serial, Hiif;
Open, 4N[& 7. 18 k.



B7E HROKERE

4 EEEE 0O 4=
a| BExHsE - IR
& TeRAHE S TRESE
® teie = FTEIAF
v S TR v @ #0(comFLen .

o EaEE @ USB Serial Po

oy BSHINERF | & B

[Egn

F7.17 HFEEHDOS

#R8 PuTTY Configuration X
Category:
=1 Session Basic options for your PuTTY session
Tem:aonZIgmg Specify the destination you wart to connect to
Keyboard Serglpe 00000 peed ;
- S—

Features Connection

type
Window ORaw (O Teinet (O Rlogin (O SSH

;: o Load, save or delete a stored session
aviour
Translation Saved Sessions
Selection |com7 B
G - —— =
Ubuntu15 ~
| g o b
Data baidu_remote_server Save
Proxy centos
Telnet = Delete
comb
Rlogn v
i-SSH - [ S
Close window on exit:

OAways (ONever (@ Oriy on clean et

= -
& 7.18  Putty SR AREIR AT KA
FEBSER TR AT P 4 pi. %1 raspberry, &R0 W& 7.19 fizs.

AP COMT - PuTTY

" a

[ 7.19 {1 g m 5 A B R AR

RO RN —G PC. — AP0, —HR USB liLk, Ty a s, 7
fEHdy, Wi 7 ARREIR A &1

7.3.3 SSH Vil BAETR

WEEA HDMI $542k | foRah . USB #% TTL 2k, 2wl LU M 45 SSH 1 72 %
K75 7 AR




HhE T BB A S HIA SSH B EBRIAFF R, WREIKE MWK release note H1 i B ;
2016-11-25RAFF 4, SSH R4 BRIAGH, ZEUI?‘JHKZFK%WJFF'O

i A AR A SSH 2 BRIASEH B, LT EAE boot 43 X )& —4~4 4 “SSH”
BISCHE ST IS SSH AR % .

SR B E R B IRIT R B A Bonas A A5 R A, WIAT LR FHA 0k, Wt
i M4 SSH 977 A R AR o

B TF Rl 38R A sl FHLERS ML, 76 boot HEIEE SSH SCfF, TERE, SSH {FA
BHEMER.

P EEURIT ZARE S P25 PC B[R — M, A ipscan THEARIE arp-a @
LR PR EFIRE 1P #hk

% T A PuTTY EHCHER, W 7. 20 FixR.

#R PUTTY Configuration X
Category: JogZaml .
= Session | Basic options foryour PuTTY session
E!T LDQW Mhmmmmwm

I & Keyboard IHotNm(ertPaMnu) Port
 iBet |[132.168.209 225 2 |
© - Features Connection type:
- Window ORaw O Teinet OOSuid
. -~ Pppearance ; ;

\ :_Behavi Load, save or delete a stored session

-~ Translation
- Connection

-~ Proxy

i~ Telnet

Rlogn

@ SSH

Sl Close window on exit:

OAMways  ONever @ Only on clean exit

| Moot | Open || Concel |

[ 7.20 Putty i3k SSH &R AEUR
RN B O ERER A P 4 pi. %19 raspberry 25, BRI

AR 2Ed BRAR e 8 0wy 08 R TREEIR, JF BRI A0 /2 SSH AR 5528 1k 19 BE
BIRA, MWATFREI G SSH MRS, KA BRI,



(1) izt raspi—config B A
BLEZ R, $ATAr4 service ssh status #fith— T SSH BIRS-RA, W 7. 21 s,

[ 7.21 SSH R4 a1 RS

ME 7. 21 R LIESR], (RAHN inactive,

fdi FH root ALPRIAT Ay % raspi—config, FEALE F 1 H1ESE S Interfacing Options,  [A1ZEH#fIA
AkLEEF% P2 SSH, $EH Yes ik,

KAFIANARZS A active (running) , 40 7. 22 fiR.

€ 7.22  FRRERIA SSH R 5 BTIRE

(2) s an I
i3 5 SSH iR 55 -

o ot

X SSH 7E45 0N o
~ Schkeonfig ssh on

W BEA chkeonfig 74, Wi apt—get install chkconfig %Z2%%, A& 7. 23 Frw,

7.3.4 TJ}&% Python it A

REIR R G ERIA Y Python A7 Python2 8% 3% Python3. 4, WA 45 N2 T Python3. 5 i,
A 7 EB A AR 1Y Python J+2 %] Python3. 5,

TERAEIR |42 Python3. 5. 1 f LB UNF .



[€7.23 1T IR AR SSH iR %5

(1) Bz Python3. 5. 1 £EHCfY H 5%

* i /opt/pythond. 5.1

) F#% Python3. 5. 1 JHf%fY

(3) fifIE
' tar —zxvi ?yﬁhath. 5. 1t

(4) BUE ., GiF, B

| o Pyihion=3,5.1 i
. . ,canﬁgw:e && make && ﬁudo make mstall

) &2 Python ffi4s

AT Python3. 5 Z &, P 76 B #% 4% 1/ ust/local/bin ,
Python3. 5, $ifrfig4>

rm/usr/bm/pythan o -
ln & / nsr/ lma]/ hm/’ pythan3 - / usr/ bm/pythen

(6) ffitA Python |4~ Python3

¥ /usr/bin H1 {14 Python £ £ %)



7.3.5

L2238

Python i 5 SRR, BRI S AR 240, A3 AKRIIRE L& 4 6 1928 =7 ik
Figa,, A R R A, TR 2K TG 5 S B — e, AR PR
SERMBEFF T A2 e, pip T H AIRAS 3 Python 94, i Fak. %3¢, MIBAFRIEEF
e

EHERMR, Python2 SHRIHI T4 pip, Python3 SRz T H W pipd, P22
pip3, TERIEEIRTHITIL F 5452 pip3, H]

S PATRINZ G, pip3 MU T HiA pip3, BA— FERIIGE, B

FIi, BIAETR AT BRIAR Python2 [ B 424 Python3 , R B[R] IF & 2 4~ AR Y,
A7 LR TAL ) Python2 5 A2 7 BT AR A f AR B HUBEJE T Python2, A 86787 A T
Python345 ,  Un{affig pheix A~ ] e 7

TEXRESL T, BAMNARFSAMEEMA —F “MiL” 1Y Python 81735,
Virtualenv (Python EHUEFTHEE) T LUK E — R HEIE —F “FE” ) Python 217
Wi,



B4, H pip3 &% Virtualeny;

LHHF Virualeny ZJ5, RREFEZ—IDHPTH, TE—EMILH Python BITHEE,
YU AT LAH B 30 BRHA T R A

(1) Gy H H

(2) Gl —4~% A venv Y57 Python i&FTHR5S

id i A4 virtualenv 5 0] LA EE— 057 #9 Python 1247385, Z%(——no-site—packages i
LB ARG Python TP BTA S = WA S Hld e, w88 — AR m
=HAR T [ Python i&17HRE,

(3) PG HEAUIRIE

PATHAASIE, TR BIGSERFRTIEIN T (venv) AIHRRAT, FBHYF1{EH veny
) Python 8%, Zan S {UEN THAFEME, WHE HEME R venv/bin/pip 423 Python 1,
AT AANE A activate 14 345 .

& venv REE T, pip LM AP LAEE] venv IR T, Z Y Python AR ZALTY
Wi, gL, venv FRELR L [TEEXT project N BIEY .

(4) B HE4EREE
7 deactivate fiy4 BIATIE HH EUFASE , B2 )5, MARARIFATA (venv) W%,

MRt B T IE R A EREE, BUALE pip i Python ¥J7E R4 Python 3755 F 44T,
7.3.6 HeEk WIFI il

WEREIRVE NSCT B Sm R 55 Al (5, BR T ARG 250, MEEIR 3B iF H H AR 4
WIFL, A0KE S AR IRAR 3 WIFT fFC B 7 v

RREIR 3 18 B R A HARER WIFT FIE2F, PAS L A5 IR3E i WIFT | o S 175 2 Sy
WSk WIFTBEB, i ] 5 C 8 A4k WIFT BT Rk se o



REEF A S I, RIBLRT A M AT, AR ATTARI A £ 5.
[, SSH, HDMI+&/Ra%,

WL A4 sudo iwlist wlan0 scan 4 B 3 BF A WIFT $4 R 8945 B BLUF R H1 4
FrE:

Hrp, f— Cell ftF—/ WIFI #45; ESSID:" anxiang" F/R# 5% FKN anxiang, A LA
FEIHAMEE, n@i&d 11; dBm {E% RSSI, AFE(5F5 33 ; Encryption key: on 7R WIFI
BN

i FH root AL PR 7EBC & 4 wpa_supplicant. conf H s fill WIFT K5 %545
FT B B S

TESAF AR RBH NS &

ssid 2 WIFI %%, psk &M, #FEZ)5, AT wpa_cli reconfigure 5 reboot & Jij #}
IR,

WATANS ifconfig wlan0 25 F WIFL R E, W inet addr 40E2 T 1P ik, WJHiE BH
WIFT #8053, B




T BRI, Har A FURAE ORI 0D, 55 BT ol 0o oy 255 00 31
4 wpa_supplicant. conf H A £x 4%,

AT U i — S A S S BN A A . LB SCHE R, AN

S T A B C SO Y #psk = " 12345678" IR

EEXT IO WIFL 45, F5ZU I key_mgmt=NONE, H




WRAESK , (EA IR B R IRE B WIFL, WAl ARG & 21 WIFT {5 8, W%ﬂﬁ%ﬁiﬂ
WO AT LSRR R 2%, B

A AAE B P AT 224 WIFL A, Wn] DU G priority ¥ B ESERYILSES, priority {H
BOA, U SC g M, B o M0 BEL AfE LR S WIFL o, R AR IR B D e i R
HomeTwoSSID, H[!

7.3.7 Homfs

PARERAE N OGRS, B TR HE MR 2 b, ST B Ao, AR 435
BRI L A B R IR 7 LA FH R 11 LoRa AEHR K 26 BB . AR A R AR IR A8 11 RY fi
Flo teAb 8 11 i AR £ e 11, AR A

PRI 3B A 2 AR 1T, P48 540 91 ttyAMAO , ttySO (serial0) . ttyAMAO 2Rk I F
W 4, PG FOEAE R B —4

EEREE RO, W RIEM A



o FERIH LIRS, T
o RERCE M T, ARl AT
AT 4> raspi—config $TFF B & BT, 7F UL A ILESE No.

TEUNT S P ERE Yes:

PC AR A5 JR G S 8 ARG, (O PC SR 01 Bl P RO IR e 0 WA 0 47 8 O s Ay
Bk

(1) H#, W EARZE DmE Python i, Hrh, pyserial #iE% FIfEZ . i
J1 pyserial ZREMBAFLT , MAEIRKHE [ PC H 1 BT %52 10 N 25

%% pyserial ;

- ARRERIR I

(2) BRT pyserial Z5b, wiringpi PEULERIL T 6 COERE O {8 wiringpi Python 45 il



RARF A% "hello ' 45 PC, H]




//i#' 8 =
P

R ERBSLE

[LL*")

W AR i B2 m B A U £ ARAL, B fTid #2 b 2 YOk B &35 FIE 6 2% T8
i, GEERSEEE, OBER ., BHIES%. REHARrMARTREZFEH, HILM T
N A TR B AR AT S S A B

AEE FEE A4 Python ZbHA& Fh i UL 43 A0 X A9 B, 4 CSV SCfF . JSON 4% =X 1) % i
XML SO K — B, 55 MA S48 kR A .

CSV (Comma—Separated Values) Mt/ 5 ke, AWK FASRE, KR
B PR Al DA RIE S, Bl SCf LA aliSCA B TE UFE i RAR B (BUFMSCAR) , 4SOk E
BRE SR — NI, A S BT ISR i a0 B

CSV —Fi@ F Y . AEXT ] B i SCAs s, Be) 12 B 0 R 7E B2 I 2 6] 54 8 2 1% B4
WERZEHE T excel, MEERINA excel $TFF CSV S,

tean, i s RIEAE SRS RN env. csv SCHF, AR -

58 BE 1000, ATLASE ] excel FTHF env. esv 30, ANFE 8. 1 fran .

8.1.1 EEHL CSV it

Python $2{it T csv ALHLEHL CSV 304, AHEEEEL env. esv SUIFI B — 178008, "I LR A
352



4 i/ AT i el |

1 env_type env_value

2 temperature 20
3 humidity 45
4 illuminatien 1000
& 8.1 f#iH excel FTIF env. esv A ARG

HHETA esv iR, SRIGH T open PRELITIT env. esv SO, T BB env. csv SO E
TE4HTHE T, B0 open pREL 1) SCHF BEAR TG B R4, $EE M csv #HR A reader 52 BT
4, delimiter="" /R HFTNIE S .

QAR IR env. esv SCIFEATA RS, AR

PATREF I T4 R A




AT LA row[ 0] . row[ 1] T 4R B9 77 SO 45— 280, RUb 2 4, 67T LLIE
S AT BRI 0 S T B, B

AT A LRI B ATE5 RN

s, BT LATEN env. csv SCRFH 51, (R FRIRRRR, B

PATRE R BT RN




8.1.2 G A\ CSV ff

Python $248L () csv BIHRER TR 52HL CSV SCHFZ4h, BATLLE A CSV S0, B A SR
ZAHFH csv ALIRAY writer,

1% A headers Fil rows B33, Al

AN X P31 BRSO barcelona. esv SCHEH, R[] FoIRERESCEL, B

PATUA ERBRIFZ )G, 27824081 H 3% F A% barcelona. esv 30, FTFHFSCH A R

T E R A, headers HAL S 478G, i ] writerow B A5 i rows W40 & 21780,
i F writerows 5 A

BR T MIIRE ABAEE] CSV 24, B LI FHP A, RSN

HATRRIF, barcelona. esv SCHFH A A 5 iR FIERE AN —FE,



JSON (JavaScript Object Notation) J&—FpREREIEACHIER, B TRIZMHS, [
it 5 THLAS BT M4 . JSON SR FHZE 2y Tl s M SeARR R, M T2 0TF CiEw
RS (4255 C. C++, C#, Java, JavaScript, Perl, Python %5 ) . XSC45E{fi JSON 5 0 F
BRSBTS

8.2.1 JSON %r#ess A

JSON By BEE . BFRAEXT, B S0, IS HANR, FESHAE
%4, JSON [T LAY (BT S8 . Za8 (ENEIS5h) . #HEE (tue 5
false) . ¥4 (FEHFESH) . MR (FEHFBESH) . null,

JSON HIM RAEAEAT S5, ATAE & 2 AR/ (ExT,

JSON WEBEHAT S HE, TEFEZ M, W

8.2.2 Zht

Jr3ft (Serialization) 52K Xt G2 AR (5 B8 A T DAAE Al ol mT LA 2ok 9 £ £ B 1) it
B, LTI JSON, XML %, SUFSIEREE MAEE X (JSON, XML) 2% ¥
FIMEXRIGRAE, JFEFEIEIZT R,

Python 424 T json FLH ] F44E JISON #%50, Python [ json BLELFF 5l (b 5 iz J5 51 4k ) 1
2453 5| /2 encoding Fl decoding,

encoding (i) . {2~ Python Jif G 4 i e 458 JSON 45 53 .
decoding (f#h%) : % JSON 4% =X 4T 5 4 i &% 4 i Python XF42 .

Python [ json BiHRiE 1 json. dumps () ¥ Python X} 5 4afif% 45k JSON 455, B




json. dumps () B AIRZSHL, 0 indent ZHCRARIEHIEE, 7T LLEBAE A48 10 ks XA
FEEMUHE, BR

indent ZHCa] A h O BARPAR L, WM R, A — LU AR A i
FrHUFE . JSON FERAR A — B A5 M SXAF ey, 10 P46 (= R ARAE P B0 /iy,
TR ZE 2 G IR ZEEW I, AT EX BRI T R4 o json. dumps( ) Y separator Z2%{
T EGREIXMER . ZS R R — T ud, BRI RNTFAS, W

E A b AR AT LA Y, A separators 24 JSON Ui B .
Python 426 A1 [7] JSON 258U f kAL 3 BB Hy



Python JSON
dict object
list, tuple array
str, unicode string
int, float number
True true
False false
None null

Python (4 json. dump () 75 3% B9/ F /2 H¢ Python f9 %048 Xt S 5% # i JSON 24+ 5 A S
7, B

P ERRF ¥ 248 Python F 8 A () data WA R JSON B IHFE A Y/ H R K
dump. json L4+,

8.2.3 iR
Python json FEHL[ json. loads( ) AT ##A% JSON 4% 31 [1] Python TFE:HEHEIEAY, B

JSON £ A3 5| Python 255U Xt FE K



JSON Python
object dict
array list
string 7 unicode
number (int) int
number ( real) float
true True
false False
null None
~ ison load().

json. load () 7785 F P F 2 M. JSON B2 SOk st BOSCHE , I 4 JSON 455 ) 5244 ER i 2k
3 Python (%CHELEH , Y |

PLEFR P 248 AT H 5% dump. json SCEFHE) JSON B4 Python 9 JL2E A,

XML B4R JSON & 2%, fHRAEHN —Fha A i Bolaak X, 790 R0 B A b HORAR 3 I
P, #42& Python X XML H#AFRAE R A LM

8.3.1 XML v

XML (AT AR ICHE &) R—FhAR 8 5 eSO 268, 3 2/ 77 f A0 15 i 2cdie
HAESRBIEOHNEA . XML A#%H




XML 47 FSIRFHIE «
o HPREXHM: <z00></200>;
o PR ATLIA @M : <animal id="1">;
o FRZEXT Al Lhim A B : <name>dog</name>;
o IRBEF LM A FIR%, BAZRHRXR

e ~ o PIEA T el

Python fi# it XML A% W4 —Ff: DOM, SAX }7 ElementTree, DOM £:{[2 % 4~ XML
BEAPWTEIFMEAT A, SRR B SR 5 IR R B AT IR, 2 T AT B3k B Y 7
Ko SAX ZWA, M, SRR, TR, BuiRWEACAEEN.

SAX B T EEE R BGREEE RN A S, 2 — T34 APL, XEEEWRE, ©
ArEL “FEZs v AbFRPE KRR SO, AN SE e MERIER A, xml. etree. ElementTree 55k
(T#R ET) #2{t THE% Python X9 API, HIXtT DOM 3kili, ETHRTRZE, MHAARZE
APT AT LMER], HHXFT SAX i, ET 4 ET. iterparse 4241 1 “fE2srp” fb3 X, &F
BN SR B I AE, ET (TERE S SAX 2R %, APL AR & — 5, (i FE kR
i

8.3.2 f@E#Hr XML
g — %4 zo0. xml f) XML U1, SEHMZE N

HES A ElementTree 53 .



element X G AYPRZE . BHEFAELT
o R

element. tag;

e JEt: = element. attrib;
e {f{ = element. text,
DAL R e ARG

find 75 T R4R 2 8 — -




HATL LR )G, BFTER S — animal [T A % -

findall 75 1 I £ H 45 2 B9 A 19 4

PUTIZRIT)G , KATED A animal 325N 2, BT8RN0

8.3.3 gldt5iEX

BT AT XML Z 4b, A B i 75 248 20 XML mp i) ) 28 5% 4 B 2 — 4~ XML 3¢5,
ElementTreef St [a]#£ % HAR{IE T %45

[

f# F] ElementTree HEHAIEE XML LA RAEINT
(1) 5 A ElementTree fikt

(2) BUEEART AR



(6) 7 elementtree Xf 4, B A

DAL AR ) 5 B AR

T, e



ElementTree SCPARE T ZF0& e XML 5977 «

® ElementTree. write( " xmlfile" ) : HHr xml S04

® Element. append () : A 4[4 element XFL M TFICZE (element) ;
® Element. set(key,value) : F24fij element ) key J& 4% & value {H;

® Element. remove (element) : HHER A element (4757 45
L TR AGE XML ek,
(1) § A ElementTree £kt

(2) BEHCKE BAZ A SCIF I FARIBUR 1 0, oAb ARG SO Y new. xanl

(3) GUAEBT AT sub_new, WRMEMERIEAE, IAHUE A root (K15 4

(5) 1Bk sub2 HYHHRE




(6) MHERT 19 51 sub3




AUEN, BFERITER S 20 75 subl MEMABAB, 157 sub2 MRS
2, BT sub_new, JFORAYTY AL sub3 IER

A 1B 75 B A Python b3 — JEHIBCHE , A7 8 socket sl R HT, IGES AT LAGE
Fi Python () struct BEHSER, FTLAH struct 2B C 15 F v gs ik,

struct G (AFE C i J P LT — a5, % AFRLER K EHE (int, char, bool,
), AIJTAER R — S R N AT A B AR AR A R B K R DL A
(binary data) MIERXAFAER), LB AN, AALHOKRZH R, 24 15%Bi% N in,
char Z R IFEAKHERT, BT AT —FHLHPHFELERRGE 1925 M A BT 0 i — B A 0 A
HR e R P A A A, 3 A 3 R e B A D R B 45 R A B . Python Y
struct AEHFLAR ML TIXRE AP IR ERAEIRXT Python JEACKUIE 2% 5 ] Python
TR AFRE) C IR struct ZEBYIEATHAR

struct FEEHL B BB A =N R B pack () . unpack () Fil calesize( ) ;

® pack(fmt, v1, v2, ...), HBAEERKKX (fmt) BRI TFRFE (bR LREE
T C E5HRE 7 ) 5

® unpack (fmt, string) , &ML E MR () YT string, & 317 5 5 % 1)
tuple (Jo4) ;

® calesize(fmt) , HRALEMMA (fnt) SHZLFHRNF.
GRS

FELL EMRARRS R, BAEE LT — o4, U int, bytes BIFM B AL, HE, B
L7475 B A{ETE Python3 H 2SR bytes K8, TEAE bytes KRIFTHIN_E—~ b, Ki5H
i struct # pack 762, Ffifil5E format '14s' LI, 1T FIR int, 4s TR = ADFRRERFR
o EIEHSRT LI, data $% pack 25, HAh B R FE R, BEEET
struct () unpack XFFTALAY —HEHI SRR, BOZFN B R — 04l .

5E X format ] LAZIRET7 APT f24EAXF IR, W 8.2 R,



% pad byte no value

c char bytes of length 1 1
b signed char integer 1
B unsigned char integer 1
? _Bool bool 1
h short integer 2
H unsigned short integer 2
1 int mnteger 4
1 unsigned int integer -
1 long integer 4
L unsigned long integer 4
q long long integer - 8
Q unsigned long long integer 8
n ssize t integer

N size_t integer

(S (7) float 2
f float float 4
d double float 8
s charl] bytes

P charf] bytes

p void * integer

8.2 Python3 format %if i 3%

struct. calesize I FIH50MS T 45 85 BT XA AG R BE, A0 struct. calesize('ii') &[0 8, K24
I int ZERY P o5 R AR B 8 470,

TERE L6 R G HAEME ] ASCIT P47, Base64 jift J2 HI KK AF ASCIT 45 i) %548 % 6 1
ASCINFAF I —FP 73, FilidE A (e HTTP Fl MIME BRSCT PR A S s .

Base64 ZRHUAF 3 4~ 8bit ()7 1554k 4 4> 6bit (7T (3x8 = 4x6 = 24), RFIHE




180

6bit I M RPN R 0, 2% 4 A4~ 8bit (9715 . ARV, FH5 0745 R HE s
PRI 173, tan, A 3 A~ 19 7 R %0 aaaaaabb  bbbbeceee  cedddddd, JIf 4 4 it
ZIG275 ), 00aaaaaa 00bbbbbb  00cccece  00dddddd .

QSR BRI "R AR 3 B0, RIS R 1A 2 T E AJNIE? Base64
FINx00 T fEAR BANME G, MTEARASMAREM L 14k 2 MEES (=), b T 205,
TR, 52 [ Sk,

Python 2 i T base64 5 Bt [ 3 i Base64 % i fift i, % FH 00 7 4 b64encode .
b64decode , urlsafe_b64encode , urlsafe_b64decode, % T W 1E Python fR B 48 H RIS — F 4
e

BT A base6d f5ih | SRIG @ L —AFFFH, fiifl b6dencode Hf H4iH5 Fy Base6d, 7%
HEEMSZE, Python3 FTFEfHA] encode () ##iy bytes, UHI0aGOulElvdA = = 3 /= Base64 #ifil,
{#FH b64decode () A3 FLIE T decode () $F bytes 54y 544 o8 22 S5 75 3 J5 46 0 850303

Fi8, B TARUER Base64 4655 AT 68 H BLFAF NS (+) ML (/) , +F/7E URL R
AEEIEME NS EL, HI Python fif) based SEHRME T urlsafe_ b64encode 77 35 +Fl/ 45 Bl 4L e
BUAEAT (=) RN LR (), fliH urlsafe_b64decode J5 15 —FI_43 54t g+ F/

A
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mﬂv; i A

IE A SRR B &3k 50, 92344 F Regular Expression, FECHSH 4 5 A regex .,
regexp of, RE, ZITAHLE AR —HES, 1E 02k 200 3 kA2 . B IR se 4 548
B SCAR

TE R 30 X 745 e AR R AT B E i —FhZ 8 0, HER e LI —BE45 8 7 1F
KOX BeREE AP A AU —A R AR . XA AT ER T R R IA R AT R A
—Fhitpg e, ENER IR R — AU S BRI R ORI LR — e 2 A
e
8.6.1 ENeikA RN

IEN R0 — R AR VC A A R i A hikas . BB AR H— M R s 5
RTFLFHE N, MUERF S IR, SAC BICECR T s BN, AT H
AETN,

IENF R TFAS S Python A5 1) —584r . B B & MR 0908 2 & —A- 7 () b B 5|
B SRR IE MR g AR b, IEN RSB A, X RAE TR TR B g
FEif S TS A AR

FAF RO 280 200 M) — TR A5 48, 5 B AT R R TR A g AR o S AN AL
&, ten, EM—WEEE, FEHS R ENEEREES KNG R, R EABCE R T
25, SRt T Aot FH L ) ks SOk DE i P 4R A AR A, A R R 50 T X 1 Y £
R,

it FH L 00 2k K OB P s A G s R S A T N

o {1 — - VU HC %5 5 Y 1 D 3k =X 5

o JHIZIE M ek 20 25 DT P i A S R e JI T T S vk

e R, R B A, SRSV, (B \d AT RAPC R — A8, il
I \w o] AVCRAT B KRS FhE . ANGFREECY:, ik \d\d\d' n] PADERE '123" 0 "\w\w\w'
nPLUCEE "Aal' . "\w\d\w' B[ DIPCHC"Ala',

S )R LIVCETE B AT, ik a, "R LIPCAD "aA' | 'al'| 'a#' %,

L E PR R ERE o — 7, IEMIAA AT SRV KA, A
(o) DEREAT—AERRIK (L 0 ) | PRI (+) VERERT— 545 | o TBHRA , fi
R () DERE O Ak 1 AF4F . M | n | F R IERLRT— A48 n K

® 'ax "N LK aaaabed A M) a PR H K, 4594 aaaa,
® 'ax b+' 1 LI "aaaabed ' HRFA R a Fl b VOAC K, 455k aaaab,




o 'a? 'fgZ KL aaaabed 1Y a —IK, 45N a,
® 'a|3!| ' &P 'aaaabed ' PR a =K, ZEHR K aaa,
Python 3245 1 ) 22 18 2 09 o0 A 105 Al s

N W

VERCAT REBRARA 715 (\n) Z A 4F
\ e UFAF

\d B, 0~9

\s ZEFRF, EkE . M, ey An
\w VSRR AT RS bk . NS i By
. VE e AT — N 0 (RS RRIK

+ VERE AT — 745 | el Rk

7 VEACHT— 54 0 Rk 1 1K

in} VCBCHT— A~ F4F n K

8 VC E B DG i X 52 19 3k

$ VU T4 D e 5 52 14 K 2

8.6.2 re Pilh

Python $24E T re BB LR AT A IE WA ThEE. FEVEFAZ, M1 T Python #)F
T ER AR A SR () 475 SC, PR v AR B0\ . LU F iR L 3R 745 5
abe\123.

o \ . str ='abe\\123';
® r {4 fak: str = r 'abe\123"

{8 re AL — ML TR et I 3R h U AR ER T U4 7284 Pattern SE4, SR J5 18 ]
Pattern SZ I AR BESCA I ARAGIC BL L5 SR (—A4> Match S2)) , fieJ5 fi ] Match 52613515 (5 4.,
AT HABBOHRAE

2 Python B IENIZRKAE, re BEHL YRR AT T W A4k .
o G iEMIRAN . WRIEN A FRF R A G A G, W aiks;
o % iE)E i IE N R AL IL 7478

PR IR R, AR — N IEN BT R R AR K, 0 A] AT 4 1R 1 U 3k
X, EREEHNBEATERELNLET, MY TAETHE—2, HENTE BT
e, &7 TRER,

re AR il P



TELAERF R, HERA re B, SRJS I re. compile () T4F B 2 19 1E I R 1k U5
P4 Pattern X4, B4 i pattern. match () & VUEL 7 A5 H3 " 123Python", WI2R VG L 1)
W3R [l PERCEE R s A0, SR VRRC R I

PAEREFF IS 4 47 moJ—4 mateh XP4R, B—KICECAETR, AE&REKTIHKITHS
58, AU e A B P sl 7 ol R X 2615 L

match Xf 41 JEYER
® string: DL e i filf FH ) SCAR
® re. [LAZIHE FHAY Pattern Xi}42

® pos: SCARHIENZAA T8 KA E S|, {H'Y5 Pattern. match () fil Pattern. seach () Ji
10 [F 44 S50 [R5

® endpos: CARHENFRIRA LA KM ET|, {65 Pattern. match( ) Fil Pattern. seach( )
JrE R IR 2 S H T

® lastindex: fJo— TR KA 2> HAE XA R RG], MR BA ARG 2H, HH

None,

® lastgroup: ffi —MHAARAFALIO AN 45, QIR AN 4L B 24 a3 I A Bk i o
ZH, ¥ M None,

1 Python ZZ T xUff B b O 6




match X G )74

® group( [ groupl, - ]): RIG—ABA UMK FRF ;158 24280 L o4l
AR B groupl AT LA FZ 5t nT A RIS 4 5 45 O (RIS UTEL ) 18 AL
LZHER ] group(0) 5 AT #AR T AT H G LLIR [8] None; #4K 1 2 UK (21 iR o] 5
—‘mﬁﬂ%%%$o

® groups( [ default]) . LIJCglIER [0l 4550840 2 MR AR B0 45 8, AH Y T8 FH group (1,2,
wlast) , default F/RBA KA B A LLXAEEAC, 2RIA K None,

® groupdict( [ default] ) : &[5 LLAT 5 42 09 26 60 50 46 0, AT EL R AR 04 #R 9 8 10
o, BA R A B AR ELEN, default (75 L -,

® start( [ group] ) : R EHEE A BT HAE string PR GERS | (TR T4
%51), group HIERIAE R O,

® end([group]) : IR [T 52 AYLHARAR I F HAE sting TOLER KT (FHRESE 54
MZG+1) , group HIERIMEN 0,

1 Python 28 B3 fift BE2S 1 (11455 Ay

Pattern Xt G & — A4 4 Y IE N KA, A8 re. compile () T HI 1S . EHAL T £



A A I VE T AR R A A AR L WFE%@%T~§J’J7‘:T¥£Xﬂ‘izl§iﬁﬁlﬂﬁﬂﬂﬁ?f2o
Pattern LY JE A -

® pattern: i N AIFA R FATE

o flags: HuiRAT FHAGCEIA, Br B,

o groups: ikt AL AYRCHE

® groupindex: DIkt B4 AL B4 B, DAL 2 B O (R T, 0
A A AL AEN

& Python S H A B & ARG

B TRtz Ah, Pattern MRAIL T ZHh 051k, X475k [RIRE AT DL B HEE re (]
(1) match
FERT T E IR A48 T match,

(2) search(string| , pos| , endpos]|) | re. search( pattern, string[ , flags])

AN TT P T AR T4 R P T LADC R B ) T8, A string B9 pos T bRib FF i 21 DG AL
pattern, U1 pattern Z5 A AT VAL, WG [A]—4> Match X425 #JCEVCEE, WK pos fill 1
Ja A ik UCAl ; 13 pos=endpos B3 JCHEVLEL, JUiR [2] None, pos Fil endpos fif ERIAfH 43
19 0 Fl len(string) ) o re. search( ) JLIEIRE XM NS H . S8 flags HIF4ii% pattern B 45 &
EFAE

e, R TAT R E A Python'




(3) split(string[ , maxsplit]) | re. split( pattern, string[ , maxsplit])

AR REAS VU IC A T K string 3 #1538 15 %, maxspliv 48 & B2 #1008, 4%
SERG AR H

Eean, A split HBR T BEZ 18] 35 4% :

AT LA BB T re 87 :

HERIES . 25

(4) findall(string[ , pos[ , endpos]]) | re. findall( pattern, string[ , flags])
8K swring, JELIBIFR AL KR (8] 23R AL UL 19 F e
Fetn, R [ A R b BT A T

(5) finditer(string[ , pos[ , endpos]]) | re. finditer( pattern, string[ , flags])
8RR string, 3R 8] — AN ) 45— DE FC 25 9L A AR 8%




8.6.3 SUEEPLAC

Python {1 I W Feik AUBR I SrBECHCHY , AR ICHR aTRELZ 54T, Heln, DS H %
- 1001000 J5THIAY O

F T\ SR FH ST A DL, 4TS I Y O #BICAD 1, Z52R 0« HAEICACE|= 748, B
BN+ R AR SR IC D, gt 2R AT R IC S, A REIE/S MIA O PLRCHR, AN
(?7) ERATLALE N+ FH AR ST 2L fL -




v 9s

KD HIE S D%

HO

T EURIE R GIL PSR 2185, WA RE AW E &R, —A EMAERE, —
G, R, YR, SRR = ARBES, M CPU PUTAFSRIUF AT,
Z P LUBSERNX = ME S R s tT, J& O B P 8 B ME 55 B R T 24 /ME S5, CPU
RWMPATIX L ME S5, I HHATH W RS, 40 0.000001 £, T CPU fEEA/IMES b
fRE BRI AR S, 7E/ME S Z IR A AR R, TR Bk AU, g 2 ME
S ¢ S 1 | 7 e

Wi o . VORI AERIE R A AT IR R — B0 . Wrir RN/ IME S il LA 1R
LR BPUBROAAED AR, RENEDHRSENFEIR, SRS RL
RERJAL R BT YR, T CPU B[] by (48 3RS TARBEAY . TR, R 2 B U5 R A J /N B
i, A CPU A BE 1Y /BT .

IERA T ENRRMARNS G A LR T ZE5 0. FfE, YEKMMEESZ, )
RES 2%, o 2T ok A 20 B & i LoRa BdlaF BEHL, 75 B i S8 Mo OF 15 th ok . 5k
W AR, HAMNET B Ok [ IR 835 6 09 SRR F AT MOCRF R 24T
F ), PA7E Python ZEFE | HERR ) HIXT T W AP i 4 5 A HE2E

it

Python $2{it T #iHt multiprocessing B L PERE, 0l LU SE I 2 B I ki, multi-
processing SR SCFFFiERE . G (EFEEE AL, RO 2 FOE W R HLE A Process . Queue
Pipe . Lock %414,

multiprocessing B HRE F A2 (4F S EhBRAN T .

HRR QI S R .

® Process: HITIEFHERE, ATLASCMZ R, Hah, CHSEAE.

® Pool: FTEIEEHHREM, YR 2 HF Sl B AU R EH
® Manager: i@¥% 5 Pool —[Al{i ], HTwiiils,



o Pipe: JT R A9AF LS

® Queue: I THifEM(E.

® Value, Array: FFiifdiifs, WHILE,

TR M AR

e Condition: 2784t ;

® Event: FRSCBLHERR M) A AL 15 ;

® Lock: i

® RLock: Zf#i;

® Semaphore ; FSf4% il 0 3 S5 G U Uy (o) it
9.1.1 multiprocessing {5t

multiprocessing FL R L T Process 77 H TR #E .

Process J7 ¥ A : Process ([ group [, target [, name [, args [, kwargs | ]]1]]). HH,
group FoR&ERY, HAAEA LM, target REFEEPATHI T name EHFES args/kwargs
HEEANSE

Process iR 24t T Z AL AR YE

® is_alive( ) : R FIPEFERIEIZLT,

e join( [ timeout | ) : PHZEMAT [ F CHIE SRR, B 2VE A b7 gk i e 2 F sk Bk 48
SE MY timeout (A HEZHL)

o start( ) . PEFRMER Y, S CPU B

® run(): start() P& run Jri, WERSCHIERERT ARTE EL A target, T star BRIAPAT run()
ik,
® terminate( ) : NEESREEM, LEME I TAESER .

| me

® daemon: S5ZEFE setDeamon HYINfiE—FF CRACHERR L B NP dEfE, HHREH
if, FUERRLEs ) .
® exitcode: PEFELEIZTTHT A None, WIEHA-N, WERHHES NEE,

® name: M.



L pid: :&Eﬁ%o
i Process @I 2t

FELA B, E5ESA multiprocessing B8, SR 52 LA BEL process] () Fil process2( ),

VHH Process J7 a4 R T target, i start () 3 SIS T-HEAR , SR J5 T8I 3P Moo A
RE . BATLL EBF B 745 5 R

AT DU R S SR K



9.1.2 R

M AP E VISR IR, A T RS vhZE, multiprocessing fEER{IE T Z A0 HLHI
SRR R [ 4

multiprocessing $24ft 1" Lock (i) HLHil3E ik X e = T LAY 7y =kk 5 221 BERR 1K) ) ]
mhgE, e, APABEREIN S — SO share. oxe, AEAURS AL AT LI Lock F) {7 5k
TSI A AEIRAL, 1D




TELL ERF R, HEFE process2 il id lock. acquire( ) 8, 452 AA] 30 share. txt [ 5 $
YERT, 81 lock. release( ) fif 8, HAEMBIAI N LT, PEFRE processl A 45 FUF) X share. txt
PAITEHRIE,

RlLock & Lock [REBJHRR, lock. aquire( ) JEAfsR 81, MATHIBTNBUERAR, lock. aquire( )
ZPHIEEFRFERE . WERT T P4 lock. aquire () 272568, WIS A lock. aquire () 23 /it 2
FETEARHL,

{i /] RLock WA Z: th B A B AL, RLock SCREFER—VEUR I 248, | 244081, Wit
(i3 &2V e



Semaphore {5 SH KT, 5 Lock A3, Semaphore A LA i o1/ 15 7] W 5L fr ik
PR ARV, ERIEAZAT], AT 8. — DRI TR, 81
TUY, A AT TR LAME R . AR AT BT TR T, IR 200 R R A 20 S5 1 BT IR
T REBBUR A AT LA, 46 5 IR 1

ATV By, WEIETT4 RN



FELL B R, ifiid Semaphore (2) BRI A i 2 P HERR WA U7 1), WS KK 8h T 3
AR, HETAD SRR R, SRR 3 U R, MHER L RME, #ER 3 A3k
HURR

9.1.3 ERHIELE

PR Z [0 R 2 EAHE (5 A9, Python /) multiprocessing ﬁy{%#’e]’ Pipe, Queue %5
Z Ry B AR [ 3 15 .

Pipe 4 S, si2EIH . Queue AT,

Queue JEZHFLL ARG, AT LLSC I 2 B AR 2 6] A BC0E A% 38 . put 7 i T4l A B0
FIpAFIH, BH AT ESEL: blocked Fl timeout, 41 blocked 7 True (¥RIA{H), Jf H
timeout A IE{EL, Wi%J7 i 2xBH2E timeout 3828 (RS H], ELFNZBAIIA B H02s 6], SRt ,
2= 4 1 Queue. Full 5% . 1% blocked & False, {Hi% Queue B i, W <7 B4
Queue. Full ¥4

get 70 LA BRSNS BOF EMBE—A &, AP LS5 blocked il timeout, 15
blocked 2} True (BRIAH), JfH timeout Ky IEfH, HF47ESFEntE] NEA BB LE, &
fil i Queue. Empty 5% . 402 blocked & False, # Wiffi§MAFFE: WE Queue 5 —ANE A]
A, TSz BIGR EHZAE ; B0, GBS s, WISEEPHH Queue. Empty S

LA Queue R QI FEFE . — D HFRTE Queue BE L BI—1HFEM Quene H
BRI, Hp




PATUA LR a7 45 5

71975 MR writer 2351 [0] queve FE A 1, 2, 3, FSTIEAIEFE reader K BN M
queue H3EH

ZTARATUKAEILS, — P HBRANNZS LR LRSS, Rl E T
A, JFH—- T ERELEA PR, WA RN LRI, SR
DI 22 LR A DI T B9 I

9.2.1 threading Bilh

Python jfi it threading Kb ] $2 (1t X} Z LR AR ST 45, (] threading BEHL B = 28 F2 14 7
EZER

o Gl —> Thread SLH|, fE45T—1R%L

o QA Thread S0, fL4hE— Dol EHHIAEXTE;

® A Thread JRAE—ASF2, BIEIXAFARMLH],

threading BEHBR LG )5 1004

® start( ) : FFIRLAMIIAT;

o run( ) 5E LERBRMINEERE (RSP FRES) ;

® join (timeout=None): FEJFH &, HBILRE R, WREH T timeout, W F £ FH %



timeout F;
o getName( ) : R[PIZEFLN 4T 5
® setName (name): WELRNAT;
o isAlive( ) : Ai/KbRii, FRX ML RILIEIEFTH
® isDaemon( ) : IR [TZEFEH daemon b7k ;
® setDaemon (daemonic) : UZEFLMY daemon bk 1% B A daemonic
BIEE—A Thread ST AL, SRJ5 TR start () RITTJE 2h— SR Zete, B

PhERRFAUEE T — A 2k fe threadl ., 3 5h, ARMTAEBAR BN ) — M2, it
ELR. PITULERTE, ATRVE B EARAF AR - TiE PR

9.2.2 R

FERTHR A2, BB TR AT LA, P 2 MRA TR, BAER
WA KM, BATR KRN 1000, A RALA: — R STAKI Emnk, E
Ly S —AERAR DT MK M LA S K, REUCHR R Bk R 1 SRR & R AT
100000 ¥, el AR Kb LK, 4 S AR
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ZUAIT LA RF IR B SR

WIS AR, AR KA 2 B K AR, 2 EREZ S, KR AR,
Wik 1000, Syl 4 B -24335 F1 91567 X AL AL W7 SRRk water +=1, L&
water = water + 1, FRIFHOHIT0 A

o T8 water + 1, JPRETREURAT AN AZRE, A a;
o Kl AEt, e a W{EE water,

water {H I THRAE CPU M METELZ ML, B LROZBRE A fegoh i, W4
R AL — XL BERRL. h TR RE IR EL A, threading BIRAE T 2R L
WSS L. b, Lok (80 MR MRITEZ—. H—THBRBY water {5
I, S R T B 1 AL P R HEA A A, DA TATIBE S water (LB RICER o




VLB Lock ZJ5HFRF, ZRPUTIE KRS 1000, AapkkE.
Fx T Lock Z4b, threading #HLIR ML T RLock . Semaphore 25 Z R 4EH1H

9.2.3 ZkpRRldElE

HZJERE—FF, Python [y threading 28 F2 BEH [A] FE$2 M T BAF (Queue) . il ( Pipe)
HLFPLREM (S o 7F Python o, AT R LA A% FZCHEUEIER . Queue 4k
FRLA FASE, (AR, A BRBNEAT IR o A LAA: 7 35 R0 2 35 R0 S 191 VA
threading &5t Queue [11{# FH .

Queue B F @ HHRAEIAS], # 5 threading —if HE ST — AT AL BEBATY ,
BAFUATAR SR, AR 1k U AT LA 43 BRDA R =24
® Queue. Queue (maxsize) ——FIFO (St iEihEAS) ;
LIFO (Seitt/a HBA31) ;
DLAEBEBAR B H ok
Hrpr, FIFO 248 FIIBAGY, % FII ik A -

® Queue. gsize () ——iR& [ BASI YK /)5

® Queue. empty () ——HURBAFI %S, WER [AE A True, FCZWIHN False;

® Queue. full () ——HRAZE 1, WER EHE R True, ZNH False;

® Queue. LifoQueue (maxsize)

® Queue. PriorityQueue ( maxsize)



® Queue

® Queue. get_nowait( ) —4 >4 Queue. get (False) JEPHIE;
® Queue. put (item) ——5 APAFI, timeout AZE{FHT[E] ;
® Queue. put_nowait (item) ——#H4 Queue. put (item, False) ,

HETRIME — T, — PR (ErE) ARBIE 8 8U0E i ABRSY, 5B —4 2
(HPE) EAFNPIRBOX B, S5t FACHS, #7478 X4 queue_thread. py, HJI

PATLL BB B AT 4 R AR

MIsFTEERAT RS, A= E LKA 1~ 5 fRE, T 90 8 R BMR IR L 5 4K
T, PIE AT, |
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9.3.1 % CPU FHHESZLS

ARATHY PR ARIR 3 1 B i, CPU 2l 4 . H FoRAF —F Python Z il
MELLFEHEN T CPU BYH I

TE R REIRZ v A top 72, FTJF Linux Z240MERE00r T, 7 5 if T G 0% & £ 34 1Y
CPU FI A=, WE 9. 1 iR

PEFEWE? AR HE 2 2R B A
LR T &

**\x\\

9.1 ffiH] top aind-Ar CPU Sa iy %

Err, FHEAARICH BT I P s iE b H CPU B9 B 40 L, b iR 0.1%, 45
0.2 sy A=) CPU 9 A 3t

F£ top SR FECF 1 ATLUGEHE CPU B—MEZ RS, 4l 9. 2 Fiog

&19.2 Z# CPU F =09 i 45

MEIRRTLE ), M5k CPU HA 4 8, H P23 20 45 CPU 5 4 FEARAI
HWE —PILOGIF Python B2 JF, {RAF N X4 process. py, U5 K
' #! /ust/bin/env python
~ while True:
= pass
pics f process. py ESES5BE:

# . /process. py &

{#H top 24 AH CPU B FI R MG M, E 9.3, 9.4 fifx
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9.3 HASEIEH R Z 8 CPU AT

P 9.4 MAFEEFRIERR CPU AR %
ME AT PAF Y, CPU Hoh— AR RN 100% , BFIHRN 25%H .

PR B —A> process. py HEFRAESE AR, S5ARW 9.5, [819.6 iz,

9.5 MAFEIEFEREZE CPU i %

9.6 MAFEFRERIERE CPU SR ] 5

LA, YR s AR BRI, WAREIR CPU o rb B i F1 5RO 100%
SRR 50% .

0SB S s A process. py EFE, MM AR CPU [ 4 P AZEEE 100% .,

[alkE, (4[] Python Z28 R0 il — . FLAT42 2 20 i SR sh Y process. py 5 W,
35 e 7 ) o A 2 1 I = Rt s 25 e P | 2 <5 e 9K R LB s 11 9V ST st O s | 32
Bk, HIERIUADLRE, BORBEEHITRIER, AFETER, w5, RN

thread. py

#! /usr/bin/env python
import threading

def threadl( ) ;
while True:
pass
def thread2( ) :
while True;
pass
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def thread3( ) :
while True:
pass
if _name_ == '__main_';
= threading. Thread( target=threadl , name="")
ll. start( )
= threading. Thread( target =thread2, name="")
t2. start( )
g3 threadmg Thread ( target = =thread3, name—_ i)
e
while True.

pass

LR, BRT FELBZIN, BRIT 3N FERE, BIEBEYRERNE, E17
thread. py, BB ZEITER, WK 9.7, E 9.8 iR,

9.7 4 PITERALERZ % CPU A

MEFATLIE, 4 DRI ZITE, CPU SMA RN 25%, 24T H
fEFH T 4 Bh i

F19.8 4 IEPRFRZR CPU BHIA

Jott 2 Python ZANEFRIHEFH CPU By ZHWE? FIFHZ CIL fy7E1E
9.3.2 GIL £ )58

GIL fJ4=Ff 2 Global Interpreter Lock , & bR a8, 76 Python 1& 51 R LM
CPvlh(m o, GIL 22— 2 )mLefifi, YJEffi’F*'*?%fﬁzr#ﬂHJﬁﬁ Python fUHSHT, #RT 25 K14
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o FRHL GIL;
o PATACHS B 2 sleep 5 # Python B HEIIHLAE HFER ;
e it GIL,
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9.3.3 VUJHRAYIFHS

Python 1, ZHMMELRRN HKRR T ERLAES, BRBREMFIFHHANGEE, =
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LRI
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o i BAEE AT AR R
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9.3.4 ZL&MSZUFEERE

Python ZELBELIEAMH CPU 4%, TNEABRTHEH MR, HF HEZLBMZHERTIH
MR EHARE K, RARSERMEZ IR ARYE? 37 ZARYE I 5ok W .

o FHEIR SRS . AT ESRE T CPU BER NG R., FAXMELT, HTFit
BITHEZ, HIHEAEIR ticks THEGE R E M ST BRI 2 X BB {E, SR/5fik% GIL
WM S H3E 4, 2k Python ZLARTCIEFI M CPU 4%, FTLL Python THYZLREAR
A CPU SMERMM N, MEZHRRE R, JLHEY CPU NZ T,

® IRl RIZEARMESSRAE 10 BEBNHGR ., ERLBET, 44 10 fIER 2T
10 %5 fF, EERALERINEITRSE, MT R S4B e — RS 10 WNUT#RE % —
R, ATRIANIRZE CPU B, MR THE FF B R AT 2808, Bk xs T 10 AR



¥, HPri A BERERAR/NEY, Python A ZLERRAZARA I .

PR, CPU BisAT B e PR TAERE . 2855 10 $RAE UL . 7efpiifl | e
R, — BRSO | P44 (555 10 $#ff, FRAF R FUBACAD L5 2 45 Fr 10 4R 4E 58
AREMRZERAT, XFIELBAR RFA 10, ATIL, A CPU PUTACHS I R, FEIR25 10
e, CPU e H R 9204

Hi T 1O AR ZE 1 ATZk R, SBOUICAS LT, IR 2 s 24k
IR, H—DARB ] 10 BEpHRE, HAb LR R ARG CPU B I i 4% 25 44
fr, Wi BB SARTI T 2105, SBOLFMH T CPU B,

AR J7 SR IRk 1 I A2 (), (EURR i 36 25 1 R 2 20 R 5 Y A T g
Z, EfZEyser s Fe b AR F oK, CPU MR R AU b, PR
DD T, FIRRR Y TS HLA BER

N T LB EMEALSS, DR Z LR FUR M PGZ I R —FpIpid . Python A4 T
BRI RITS, ISR MR 10,

9.4.1 P

WM (Coroutine) JERTLAPMalZATAYBIFE, LT CPU (b, ol dy Fl PR EE, ol 4E
— T ERF T R A T H A R

PR PTREAN AR 5 IR, AT LA S PR AR R U, S PR i 77 Uk 5 9. 2.3
AR E R S B R queue_thread. py, £S5 WF AU, RAF R SCHF yield. py.




PATUL LR Rt T4 R

H T AR B IHTRLIT yield. py A0S

o 15 X Producer () Fll Consumer () M~ pR %L, Consumer( ) & — A li#%, SRIEH
Consumer {& A Producer;

e 1t Producer( ) %0 T c. send (None) JHEhAE RS ;
o 7£ Producer( ) pR&CH 4 B — -8, 1L c. send (n) Y43 Cousumer 4017
o Consumer ifi iif vield $£1I % [ Producer (9%, R)5iH 1 yield % [4] 'done ' ;

® Producer AKZE M c. send(n) J5 AUACHS TR ERE0F T, TR ATEE 3 BRI 4 2, HE| Pro-
ducer B HIFIF; -

® Producer 17} . close( ) J&4] Consumer, FEIFZEH
38 1 PR G 4 FH R AR S B T A 7= 3 A 2 B R, RRIT A — R AT .
9.4.2 [hts ZEFEXTHE

A EIE R vield. py BUE T Z AR FE 2B AOFRIT queue_thread. py, 4% T R4
WA AR s T RERS . 2 AT, K yield. py F queue_thread. py H YT EN{F B | sleep
(OB B, HEBRATENS LR sleep X B H0 A7 6 (] 09 520, (] B 2 i i Bt A S #2715
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BUGE ) queue_thread. py {XH5 K




i Linux {70 tme fir 08 LL_L P FEF ST TRERT, 4584

TASE R P E RS ST

® real KR B E AT RIA ) LR A] 5

® user F/RHRHATIIATEFE CPU AR ] ;
® sys F/R MR T A R BT FERY IS ]

AR, AU MRS AT I ] A PR, IR ER KB A F] 100000 4k S
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TR RN IAT, N T 24 CPU -5, YIF R BEAR KT, ﬁTLﬁ;Hﬂ]%L
R+ Ry e 720, BRI SR 24 CPU, N su i RFEUME I MR, 7l LAEAT
e e BOTERE o

9.4.3 asyncio

Python 3.4 5| AVMEIIHE S, A T asyncio, LA LS Xt % A Fefifi. Python3.5 X fit{ik
T async/await 1535 2 0 FF. B DKL T Python3. 5 1 fift 546 4 B2 AU & M asyncio ()
i,

TR A ZRT, T2 TR LS

® event_loop HLFEER: BRIF ISR —DICBRAGER, TFAR H A0 — 26 ok R Wt 3 ORI A o
U A R B AR, PR £ PR R R

® coroutine PMEE: PMEERTS:, $5— AN FH asyne JCHEF A LAY BEEL, ST HIR £ S 1
PATREREL, MR M — MR X SR, PR AT G BV W B B, SR
P

o task {E55 . — MUPFENT G RE—ANJE AR T AR 609 R, AT 55 )2 0k ph A E— A5 16 df
%, HP SIS S TR

o future: fCFBFARIATEBAT PATIESF ISR, 5 task WA ATT Y X 51,

® async/await SCHEF . Python3. 5 FH T 5% MR EHE T, asyne 5 X hFE, await
MR ZE Y AL TR A 1

Python3. 4 fifi H asyncio $£{itfi) @ asyncio. coroutine §{1—~ generator ( A48 &%) #ric M co-
routine ( PIMFE) ZEHRY, SRIGTE coroutine NFEH] yield from J5 ] %5 —> coroutine SZH & 4544

N T AR I AR IS A 10, MK Python 3. 5 JFEA S| A BT 1151 asyne Fl await, 0] Ll
coroutine FR{8H% B ] % 55 13

fif 1k Python3. 4 Al Python3. 5 Y22 5 U7 U DG B 7 1) 45 4%

® @ asyncio. coroutine (Python3.4) <==> async (Python3.5);

¢ yield from (Python3.4) <== await ( Python3.5) ,
#H asyncio 45 W FFEFY -




BT AR AN
5 A asyncio fll time B, E X — AT lambda 355,
A asyne SCHETE L — MR PREL func (), 40 5l0E X3 UM

£ func () WEBEH] sleep 481 10 (9 FERTERAE, 18 SUFERHERAERT, await Jf PpFE 0 45 il
BGLEH _

E L —A> tasks 1), FFEh o558 1 ensure_future () B4 3 4> task ;

PMEARE FIEIE AT, W B M A 2R, get_event _loop () I TG4t — 4~
PEIE;

® i iif run_until_complete ( )44 tasks 5113 A FAGER
® i task (1) result JriE AR ST IR 5

I Ja R AR B 1T RENT .

PATUA LRI I0IB T T2 51 0




R BB E e 4 B2 — 0, MREFPER, IAHRITHEZDN TR,

Bl9.9 malfgas 1A, B4R, MBafTE . R EIHER, =FBX054 3
MEFTEEM, BMEFEAESF 10 BIERHEER S, 10 EERBRKOARR.

TR FEIEE R, AR SR BIF AT WRFEAMES R 10 e m P 2, ) HAtb
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EHE.
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_
Thread | Thread2  Thread 3

=
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R BIERFAL

W EAEE T R 2 5 K BRI T2, dndok A 24 5 %58 LoRa M4 A 1K 1Y
Bl , %X JSON, SRR RS 2 i SE RN , AR i A7 45 SRR JBORH O B9 SR g, A iz 2%
JSON %cijs i i M 2% K ik 45 Jm 6 IR 95 A%

B T A A B R 2 A, AT — SR S B G — BT CRY AN i B A%
FR SRR, MR, AT ERAE RN AR BEATIY, SR S 5 2 IS0 Al ) 2K
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A B PRI OCRAR R AL 72X, 2 5 3l S i 7 R Bl e 64 5
XHRIE

WK KRR R S A 96 W K15 48— 5 Python R SCAFSR A B 1 77
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10. 1.1 325 SCAR L
Python £ CAEUE Y32 + Z3H 1 open( ) PRECIEIL .

open( ) R

open () PRECHI I 14 -

A ;Penf, B cp ;g”:',"‘ﬁgﬁ;ﬁ;) R S g S| L
open () BREICH N 15 BEAT
o r—— LI R 77 AT IF 3%
o rb——LL = HIAR AT — SO T Rk
FTH X TIES .

® r+



o th+——PI il AT — A S TS

o w—— I RATHEA . MRZEH e, WA S . WRZOUEATE
£, DEIEH S

o wt—— TIPS TS, WRZSFCAATE, W Rz Ay
e, WA .

I A TFIE . RZSCAFCAFTE, WISCHHE R S E U R
WALR UL, BN EEACAHRNAZG. MRS, WA S f
BA.

¢ at—— P TS . R ZSCHFC A, WISCPRE B S 0 SO 45
Feo SUHTIFR e R IR, RIS, MBI S TS

® a

TR T open() BREIEA FIVE ARG , BT A IASCR A9 B2, 7 Y A H 5087 2
TS file. txt, HEAPITNA

R v BT file. txt S

PAH read () J7 ik SO BT 2

i3 close () Fr ik R AFTIF SO«

TS SR B B A AT BB A 10Emor, — FLINEE, [ close () SEANSSHE A, SCIFE
TCEBAERRSCH, i a] BEXE AN . o 7 ORIESCHFRYIE S OCH], ATRUEH] vy ... finally
KL A, Python ML T EINFIAERIHLE], AL with HA). (] with if4), 2R3
PEIE — A L NSO (context) o 48 1945 il WL AR B3 OF with iR J5, SCHK A )
K.



(A with 38R0 RIS R SCOA 2 SCIHRAE, RRS

AR, RHBEX SO AT SRR, AT A open () pRELAY w B S2 B0, SR i%
SAFC LA AE, WIH B . R SCPEAAE A, WIRIHET SCF . it w BT A S
Jei, (A wnte()?i?%ﬁfﬁ%ﬁq@:‘?’/\—4\TT9?Bﬁ)'C{¢o it SE B, write () AR RAEF
RIS BRI TFF("\n ") .

95 a0 AL

PATLL AR s ;Memiﬁ¢mwﬁw 25, RGBS ABII A write file line 1,
[FIRE, AT LIRS a LA mMﬁfﬁAi#

R, file. vt SCPFA N ARKEAE

10. 1.2 P15 SCPFRTH 5%

Python $2 L) os Al shutill BEHeA 5 2 A0 SCPEAN SR 09 pRE os T RABIAT ] 21 3¢
1k B SCPFRARE %I/\ os BRZ )5, WTLLEAS help (os) o dir (os) #EAMHMME, &3
RO, A PRETE os B, ATIMAE os. path Bider,

shutil BERERPE TR SCPF I B SR, IR B SCRE 9% DU AN BR, 2 2T fE
oy HSRAUSCARAT KRSt

os A5 HR AL B SCE FER A2 B I 5 -t



® os. path. isabs () ——F WA b 400 A 5

® os. path. exists () ——HI W7 SCF ek H SRR B TEAE

® os. path. isdir( ) ——FIWT RN F R

® os. path. isfile () ——FIWrE A R 31

i FH Linux 245 H 5%/ usr/bin T SCH IS file. vet 40 F

os BRI A H SR A

® os. getewd () ——ZRIBCH T TAF H 5%
® os. chdir( ) ——H2 TAEH %;

e os. listdir( ) —%1 H H 5% RS0

® os. mkdir( ) ——@IHEAA H 5%

® os. makedirs () —— BRI LY H 5,

£ Python R REaR AL T




SCHAN H SR R S5 R sh il B shutil #85H shul TR D5 47 .
® shutil. copyfile ("old', 'new') ——& |, old Fl new #2214

® shutil. copytree ('old', 'new') ——& il H 5%, old Fl new #p2& H 5%, H new #AZ0A
FEAEE;

® shutil. copy ('old', 'new') ——& il RS E H ok, new H st AELE;

® shutil. move ('old", "new') ——H & CIFEL H R EH Y H st h, new H sl LIA
A,

7 Python fiBéas PRI ATT .
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® os. imdir () ——IFR=E A 5%

® os. remove () —— /I BR B — {4

® shutil. rmtree () ——MHBR H 5% K IR i gy Scft

A28 H 3 dir_empty . 30 SO file. txt B2 4045 SO full. ot (19 F 5 dic_full, 2544
mr.
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# file. txt F1 . /dir_a/a. txt JE4E 0 1. zip, B
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Jisk, B
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AT LA EREP B T4 R

FELL LRI, SeRE ST T H R % memory_map (), #RJGHTIF MG RIEAF Y data, 5
HWSH RN, WHATES | VIS — R
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USRS PR Y 05 2 — A I SO At B, (BT Z R AR P25, B2 M tempfile
REHAR LY TemporaryFile J7 A i e SCHF 2 S SF (R 4% o LA B 197 AR P 2 0 4R 3
TIPSR, R EIFERA SIS RGER . XA R BRI A Im SO, B e 2
A Bl A8
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{#i ] tempfile. TemporaryFile @l 22—~ & 4 CF R

TemporaryFile () 7712 i 55— NS HOE SR, 380 SCRBE R w+r, —HEIAEfl
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PER A GBE o

e, BT SRR A EAE I gw. db, 54474 sips, R

10.2.4 @l
SQLite {1y CREATE TABLE /5] F Sk 48 & (8l PEQI 2 — AR, SEASTEE

CREATE TABLE e85 7 MUBR PE# 45, PRIMARY KEY Jy 6, w LA —f s Z 4,
IR T R A R E R A

Holn, 7EREEIRIG gw. db Bl 1E th I — 444 DEVICE # 3 FHOR A7 A 28 05 15 4 1
B, B




L Ban i X3R4 Bk 4 DEVICE, FB 1D FRAF I % B4 %, NOT NULL %5 ID
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MgifRiE S N CIES . WML AR H Python RE, WL CiEF RS BIEEAH
Python §" &/, 4" J& it Python R FHFE 7 ¥R I, BUAE DL T Python JC % 7 9] B8 {4 #Y [A] .
Cif =Y REAE{FHE O 5] Python ¥ HERE (YA .

FEA BRI P EE I H 545 % 5K ] MicroPython, MicroPython A& 1776 8 5 HLH H 3l
AR ShEE . AR5 2510 Python FF & I 58 2 AAKHARE 1, 1 O 55 A 14 48 O AL (L2
ORGSR AR IRAE G, WIATEEIF A MO MY BE, HA
WHEIRC 24248t T 2445 O Y Python J, 41 UART, GPIO, I°C, SPI %, WURMXHN A F
P, WIS A IR MY B, BEXHENEIRAZ, YEOY RERS %

B e e




M TR IF A ] C 15 5 97 Python Lt 22, UKL C i 5 AN 4% Python
P RE.

11.3.1 ARy C 573 Python §7 )i

&V

PLEARES R 5T Python 3k SC {4/ ust/include/python3. 5/Python. h, 45 %48 5 (1 1 4
XHERAE, BEF WA LA #include <Python. h> {77 305 | A%k 304,

ExtestModule H1 (1) Extest J& C i 75 B 5t 52 8 25 Python 45 11 4 FR. ExtestMethods K
Python $2 45455 C sRECZ FRIGILET . Hirf, hello S Python ¥ Fi ) B 8K 45 7%, Extest_
hello & C 1 5 PN ELSE Y SRS R



237

1E C i 5 Extest_hello pREH T ED Hello, Pyhton—IoT!“<4F & J5, @it Py_RETURN_
NONE i& [a] None

{t Ubuntu 3 Extest. ¢ JSCPFRRERY H P AT A MR

PATA B8 Z 05, KA AT F Sferb 4 iR A Extest. ¢ (38 S0 Extest. so,

pog B
/
L

iR R C 1B 5 sh A, Python A Extest i}, UI{TREME LT EWE? 24 Python $44T im-
port B &M sys. path 4552 () B4 th FARABELH , T ZH Extest. so U4 %% 5 sys. path [
B,

TE T H R 95 440 setup. py BISCHE, AR

T HAT LA T A2 &% Extest BEHL .

AL Ay 2 BRAT log Q1°F

L E#A AT Z )G, ¥ Extest %% 3| /usr/local/lib/python3. 5/dist — packages H 5%,
1% H RS2 sys. path 422 —, FULATELTA Extest SR

7F Python B 25 S5 A Extest #53t, FF3H ] hello pR%L.




ALLE 1, TS A Extest ¥ &P, FLi ik H s %K hello( ) TENH T Hello, Python
~IoT!

11.3.2 R8RS 8

A L T Extest (1 hello pRACSE R T 5 BAUFTED, Python I C if 5 FJ¥ Z []
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R %548 5 B & e N

o AT RENY BAMS R, REEAAEERN server' MM BT, —B %A, WiZ

TH BB broker #ERE 25 IR 55 4% o

T T SRR H T B AR Z IS, ST LA SE PR A S B N O ] R 45 AR TH B . PR
mr:

o 7Efik 55 4% L5 3l hbmaqtt :

* TEMRS54% Lilid hbmqatt_sub 34 ITHRITH B -

broker [ IP HihlA 192. 168. 0.4, i[5k 1883, —t ZEFK/RTT W TN server,
o fEAAEIR 3@ hbmqu_pub fir 4 R AT E. :

KA EAr 4 i) —m SHEREMEHENA N Hi, server!,

SrRIBATELE 3 BRI, 5 3 BHUTIE, 1R 2 PIRF AL S AEAS iR
KB F M B Hi,server!' o SHIT LA E3RAE, BUAT LASEELN DG4 IR 55 4% K16 11 B I Dk .

WL AR Tl hbmqtt iy 4 PEAT IR 55 2% A0 S XU E s . SEPR b, X by



PHAFENSE, B3 YAML & S A PEARC R, 30 o] LA B hbmau B SCAY
WA T

12.4.3 hbmgqtt API Zf2

hbmatt BR 1 #4877 50200, S8 4E TR R APL, LU T % & 160 FH A ¥ 4l
hbmqtt ZHfiE. T K i SE PR AU EA# hbmqu APT % #e .

P

HERME TR FACRS, {47 N CF sub. py,
A BN

SHAT L EARF IR .



o MQTTClient H 44 T4 i MOTT SHAERISCH, S650IfL—A MQTTClient XH%: C;
® 5@t connect() Jiik 5 broker N 4%

o JH1FH subscribe () J7 T FAER B0 8,405
o ] deliver_message () ik F KA HIHE ;

o WCEI 2 E AR LRI TE B

G5 RATHFAAS, A7 R SCHF pub. py,
(TR ]

WIRER, A3HT A & AR AN T

o S2f5il{k—~ MQTTClient X4 C;

e iifi it connect( ) F7¥: broker HEAL SR

o i publish () J7 ¥ K A 4w b s AOTH B, JFBCETH B G0 5

o A B ESEReS, P disconnect () J7 i F 5 broker (£



T TITHEE S RAFENRBZE, @itz rasf.
® 7Efle 55 &% £ )7 3 hbmqtt 55 .

* JUTITRIERF:

TR R B AT LAE AR 55 4% LasdT, Wl RAIFERISE FigdT,
* AT RAMHRF:

[RIRERY , K A0 2 7 IR 25 48 1 56 AR BRAT
* HEHRIBITHCR:
FE R 55 4 R0 S VT B R e Rk B A B TS, Rk

i Id A BB T hbmatt APT 4 S 3 95 8% AR SCASE (R . 7ESCIME T, RS
w2 (] B AR T B AR & 3l i s B e . [RIRERD, X8 APT & £ R MBS
TR, BT LAERE T APTIRA T i,

WISGER T 1) 5 R 55 il (5250, 1) P AT 2 S A R E R . 56 52080 2 a8
T LoRa, 5%%5—#, FIRFEFERM E32-TTL-100 LoRa ik, 3¢ FiZ itk iy /44 W
14.2. 9 HINE .

12.5.1 LoRa Bibugyiaik

Wi i A PR LoRa A5, HARRLE MO I M1 $2 11 535G GND Ai%, %8 LoRa
B F O 0, BARRE (37 T e 12. 4 Fx,



W% (Ri4EIR) LoRaféibh

GND
GND
(#8)TXD
(#10)RXD

(#1)3.3V
GND

Bl 12.4 365 LoRa SURRELR 09 #T7 K

W e it £ 1 ERAE LoRa #54R, LoRa MR ARIAG M PR EAUR H MBI, BIAEMH
serial BIHRIER O, UNSE A %€ serial, 5% 7. 3.7 W NAZBOABIRIN L,

LoRa HLHA 4 A ACRS

12.5.2  #isWEwr Sk

serial AL T inWaiting () 771 WA WT 53 CUBCHE, 488 DO BudlE g, 8 A 7 i read-
line () EBOBE, 25, i flushinput () 7545 8 FHEIREEAF . MC LoRa B4 1) 50T 5
BEHUCAS A

LoRa %l i) Ak A H write () 7595

12.5.3  BLRAr

RGP RN ORI T B SO T LoRa Sl {5, 2B, Nt RSesEicrR A
2251 LoRa B B AR, AR AR R AR AL A 40 10 BRI . % LoRa B BLARACHT
SUBCHR Bt 2 L BRE N A, R I S BA B R A R I B 1) LoRa B, AR b A7
10 Wit , 6 SR AT (A 2T S A SO BT HEAT AR AT, P AUES Oy
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YEXNE & Web A&

2% S kR ) A SR o OB SR, I SRS L BREE #y 5 B Sttt S B . 0
K H 2 dm Y BAR AL i B 5 6 e g5 v o 5 4% ST X SR 0 A7 it 5 20 A, [Nk Web 5T
1A R FH % PO XA 121 20K i S Rt 8 7 th ok, S EO0E 2 BUAE P P TR . BEAh, Web 3
FRAEAMA BAE D, P o] LS B A0 15 25 (R 4

Python #Li T ZFh Web HESRSZBUPH ) Web JF% , HAEEE IO Django, Flask %, 4
B4 Django g A LR IK I £ 1) Web JF % .

Django f& ft

Django Jj&—Mii il Python 45 TR Web Ry FHAESE, LT MVC H3, #%H #5000 P
BRI BHESR (AT AL B, Django HOCHE M RALAY (Model) , #i4R (Template) FiIH &l
(Views) , #iFRHA MTV $i50,

Django ) 3% H A2 FRIE . PRI IT A B8 Ik shny W, SRR ER, 29T
VARTT L 4 PF" IS5 TRAHEZL . Django 4115 2 IIRESR KIS =I5 fi it .

EMARBEL, Django A F AL

® ORM (XFZKAM) . LA Python IE 5 SCEUEAL RS, ORM H§ R 7Y 5 5¢ 2 B dia
ERGRk, TSR —MER AR AR AP, [FR T A& # i) LIFE Django
S G Y SQL 4] .

® URL 50JK: Django i FH iE W 2A5CICBC URL, JF4# ] LG HEE R URL, BAHE
BRIOFFRE BRAE

o HMRARGE: (] Django 5 K H TP~ & B ARIE & ol LUK BT, & K Python {353
BTk, JF HEAT T4 7K1

® RELLE: ¥R FH AT ATy (B A R AR, SCBR A R R, AT
DA o M M7 SCA AR R S 45 A RRUR 7 A 2R B

® Cache RGL: " LIHAE A7 b sCHAHES SCEUMZR G b, AN ITTSEBLAT 7 EE O RLIE o
® 2ih (session) : HIPTE R GHARKA, A[REITEZH P 2EIIEE,



o [EPrfk: Django PIEEPRLRSGE, JrEIF A& 2R F RIS

o AL H : AT EIT R FE LK TR RN AT A S M %8, Django H
i —/> Admin site, RUTFTHNEETHRLE.,

Django M#E & AL 78, W LLiE474F Apache, Nginx |, 0] Dliz 47 /E % #F WSGI,
FastCGI [9ilz %5 2% I . Django ¥ ZRPEHE 4, {945 Postgresql . MySql, Sqlite3, Oracle %,
Google App Engine 1232 §F Django AR 2855, [H N ZFF1F 54 (SAE) Sina App Engine
(BAE) HEERNHGI%,

IeAh, Django Y47 58 KA SCRY AR R RN & E 4L X, P& &t (| 905 T LS RA 2% )
Django Y% o

P& TR Django FF & — A7 5049 3t
13.2.1 Django *Z&%%

ARBAETT K Br B A1 PC (9 Ubuntu SEBIHLESAOUIR 55 4%, St PC O BE 2577 1] i 400 H1L A1)
Django W3 T HEUBL L0 B N 45 i B 1) 75 RV B 1 2. 2 Wi 2. B ARUPILIM 45 R
B, itk PC MUBIILZ M RER AR VI .

745, Python WA A Python3. 5, 2235l AUIAES virturlenv, 2% pip3 x4, 2k oy ik
W7.3. 5 N4

FE Linux 3512 %% Django dF % 8, {4 pip3 % BT, 7 Ubuntu i fLHL % 4
Django, AN 1.10.4, f4%H

PLEar 2 ST M Z 5, AT LU i django —admin. py iy 4 56 UF 28 38 45 5, 516K (9]
Django ffiA<, WUERA Django %% R,

= 9T Rt P S e e
‘“ .‘ » oS Sy :

13.2.2  f@idtmH

Django ZHe5EMZ G, AT LIRIE — DI H (project) T . BiHJZ Django —F I
RS, AFRRBEEERCE . Django 1€ 10K N IR IF 19 R 1

T H i /] django—admin. py startproject 454>, UG E—4~44 4 sips (950 H .




PATLL M2 25, 12247 H R 24 A4 R sips BISCIE K o sips SCIFJR S5

FESCHEE LT
® manage. py——Django M H & M A, 7] LA 4T manage. py help 2 F 1% Il 4 iy B K
UIRE;

o _init_. py——fUKIZH %K —> python fi;

e settings. py— Django 3 [ (Y FC B S0

e urls. py——Django Tl H ) URL Bt &304, aJ# K Django Rk H 5% 5
® wsgi. py——Python web I 45 i F0 % (42 11 301

13.2.3 isfr5vinl

Django ¥ & il 55 je— PR . FR R Web filR55 . Django ${IX MR 55482 0 1 1EJF
KEPHTF R A, WU, TEMER KA A AT, JRATHEAT Al S Web RS54 (4N
Apache) MIFCE TAE. ¥R M5 & il WlAREDIF A hhnak, Mm 2 ARE B & oA URs i A
AR ERSS

AT LA w2 i 3l Django W3 :

“0.0.0.07" 34~ TP Mtk BRI AR5 Ak Wi ir B A B I 265 o ik, 80 & 15 $ATLA L
i Z s R I E B

e, FEN Y 2 A 192, 168. 0. 4 FF S8 1301 Fr 7R (9 i, 192. 168. 0.4 &
Ubuntu @IHLAGHNE, BEE T EBSCH A OBy IP Hihk,

BRI 13, 1 SR R AT, 5 WY R 15 R T




/% Welcome to Django -x‘l’x
! e
€ > C D 19216804

(% 13.1 Django 3171 53

ISR BT PR A RS S

HER

HBATTEANG settings. py X ALLOWED_HOSTS = [ ikl ALLOWED_HOSTS

["*']e
FERYE & PR DT L KR 192, 168. 0. 4/hello, BHRRREMN 4o AHEIMAIE, o
AR 13. 2 Frs 5

/T Poge natfound ot o
& & C [ D 192168.04/hello

Page not found wos)

Request Method: GET
Request URL: hitp://172.16.3.16/hello

Using the URLconf defined in sips. wls, Django tried these URL pattemns, in this order:
1. "admin/
The current URL, hells, didn't match any of these.

Bl 13.2 404 5%

13,2 1, Skl 192. 168. 0. 4/hello B -4 T 404 455, I H Diango % H T 4%i%
JER, RS BN IRIGE, 7T LAY settings. py X ) DEBUG M True # 4 False, % F
R A=A 404 551R, IE T —T A HIERE,

b= R T — N ERE R R A DU, 7R EARSR IS A S — A T, M
SEILZ R, JA Bl Django Al45 , @i B0 U &% U7 (] s dik 192. 168. 0.4, 153 B 4npd 13. 3 i 71 14
BT



£ SI98 — Smart foT Plar

“ ¢ 118216804 ) B B q, H

SIPS

13,3 [ak i
13.3.1 5 e ka4
H sips T H 3= H PR SO 2R A




Hp g 2 408 sips 3CHFJE, MR sips y— > Django T4, PJZ sips SC{FJ K
AR E BN . URAS , BCESCHF; manage. py SCPEN TARE BHMIAS; ER) sips HRHP &
ARZ BRI, HA ) home HF AL LA — o home 7 TS 4T fir 4L .

home iy &> H1 B9 SCHFE LINTF

e _init__. py: fURIZHFHA—A> python {3;

® static: % HRAFH ess, javaseript, [EF5E3C1F;

® templates: f7il home T [HjAH /) html 324

® views. py: home L A REIEI SC, FHSRALEE home TTHIHHK .

sips J—TA2, home Jy—ANRifHo Diango LRI K LCHIHTF
® /M filE—% Django FIREINES, J2II Django web M0 INRE ;

* TAEM—1EZ NN TRECE SR, HEZEE N RRAEACE O, 8. i
EHIH

Hig b, —ATREITLH—NIHZRIA MR, EENT AEaR0IE, 2450
F AT (A £ D B3 0 S A b o 5 20 R, R0 77 Z A Django (AR (B4
), MIAERLAAURAE R

13.3.2 #ES URL it E

E—AREUA T TR & S, HE R ERE TR, £/H [ home H
it o A9 J2 home BUTET, 5 B 3EAN SO 0038 SO B A

243247 python manage. py runserver 0.0.0.0; 80 i}, Django ¥ 7 80 i [ W Wy fiF 45 A9 3
Ko LW YRR 5 RTERAS, Django HEZRKE AL url thiy 1P FIG 15 2 5 A AR I
>, U http://www. 192. 168. 0. 4. 80/ B 5 ) F M N2 745, RN &4 sips T H #h 34k
A settings. py L E M, R E TAA X FHH MR E 5B, Hd, ROOT_
URLCONF = sips. urls' 5 X T urlCONF 3Cff, Bl sips H A urls. py S0, SRR B F
FFHEH urls. py SCFH urlpatterns 7 LAY IE U DT BC AR A TR IR, DCBECHCENIE , V8 FTAH . A0
P BRI

urls. py SCPECHS F BOR

AAFES. 6 WHA AT Python MIEMIZRIAZ, B8 AT LA 8. 6 17 [l L E I 4 34 =X A 1L



A5 9%

v $IEN IR BT Bl 23 745 . home_views & home i AL views. py

SUTEN] Y T b AHBRE http://www. 192, 168. 0. 4:80/ )5, Django fE%E ] 3@ 1oF 1F W U fif 3
2 F4F, W home HH views. py #LE SCIFH A9 home pREL.

home H H1 views. py #ESCAF home pRELH LIS A

: we

home pRHCHF home. html SCPFIR FIZR 30 YE A%, M BE &R home. himl J7 HEATIE R, AT LA
7 2| home. heml Fr 5 BLE0 GLAT, B35 64 7 0T

G — P REWRAR T

® Django RN B4 URL 75525 545 ;

o 7E settings. py SCH4H1if 1 ROOT_URLCONF J[WF urls. py SC4;
® 1t urls. py SUPFHZEZRULAL urlpatterns 72 S DT AL AL 5

o MPLHLH| A TR, VAT home S AL R R

® home PFRGR [A] home. html SCIE45 3 B8 2% ;

o W% i home. himl TR .

{1 urls. py 38 5 X/hello HOUSREALA, (KL 115 o B0 B T 192, 168.0. 4/
hello B} 3% [A] 404 %

M home BT url Bt & 7] LAFE i, home FA [ F url BE 'S 2 MK G A, urls. py Hiik
S B AL PR R 1 ) S BRAE RS AS TR B st 7, ] DA B o8 el sl 2 40 P i AN B2 MR X . He
i, AR DT 2 5 A e AP R SCR T Ah— AN AT, R B url CCE O A T C L RP
Al [EVRE,  AnSRAR R [0 (1 5L i A home. html &K 54—, W{AHE i M 2E home FL ] bR
B 030 1] P 25 R AT S8

b5 PR T Django HEALANAT P00 B8 851K . ALK, BZGR [] home. himl SCIF45
DA, YRR AT . VE Y home. html, DT B B3 DAY . home. html HR5E
T A TS R, 1T views. py JB TS G2 EALRE, ESIBRIT A, BT R T i A
G LR, Ry CAERT . Jedm T ARS8, Django SR THAR R 58,



13.4.1 Django Bith &%

BRSO, T B SO R BB RN 2 . BECE SC T A (775 S & RO TR
SCRS AN SR BT 7 SEA B S (RARARAE ) o BEARE % 77 /- HTML, Django fAEAR
HLFE P AT AT R T SCARAR 3 SO

home. html {CHS b By Ay

P KAG S FERA RS (W01 | person_name | | ) AARHE, XA TELAL AT A
i AR Y .

BFAG SR A 5B SCAS (U1 { % if not request. user. is_authenticated %} ) AAHIRES .
FEMAR VR . SRR R 40 50 BHEEE TAE . home. html H 40 55 if ARZE A url %,

Django FEAR A b I8 A 1 B4 S /R A8 AL — RO vk



Django BRI { # #1 EATAUASTERE .

home views. py H1(1) home pR%Y render( request, 'home/home. html') .

render PREGR [M] home. htm] SCOFZ5 W YERR, T2 W% 3] home. html SCEFWE? {HH T
5 = J7J% unipath,,

T LAE settings. py FECE UF(E A

25 114 PROJECT_DIR. child ( 'templates') fifi home Jij ] {1 templates H 5% GE % 9 5 51
A, templates F 53 H[# home/home. html AR GEE B INZE .

13.4.2  Bibdkok

D 0 IR0 s AT B LT B4 O 1k A A R P 2, TSRS S himl DU SCAF AR E A
FEME RIS, Django 4L T Bk AHLE], #3E — P FEABIR base. himl, 15 b i it
Xof A AR A HE AT T AR, S N El R B ORE AR B P i N %5 . home. html 58 i | % externds
'base. html' % | 447K base. html,

base. html {CAS Jr B: ok




7 B SCRS AT SR ( document. compatMode ) ] 8% 67 301 Y 28 A PR AR =K

document. compatMode

® BackCompat: #EFA, WIYEAHEH B C B A A e Y vl



® CSS1Compat: FRifif=X;, WIYTAREIH W3C Bbn MM pTIE G4 i,
<meta charset="utf—8" >n] #H7F chrome M 4% #F P ELIS

http—equiv AH 4 T hup (9 3CHFSRAERT, AT LA ) T 5% 0] — 2645 FH I (E 8., DAY B %8
i LE A b Sk s ) BT A2

X-UA—-Compatible 1E8 % Fitric AR E [E8 M ¥ 2% Fo B S AN 8 AR TE ] Ya 28 14
HY A, PAR R o e s In)

DA EACHES R TE U4, TE8/9 K UG AYMIAS R 2 LAS i hiUA TE ST e D1

name JEM FEHFRGAM T, 52X K EM(E N content, content H ) PN 2 EEAE T
R | EHLG AE RGBT EFEE

author: {E#& .

viewport: T4 BT 4

description: TLHI#A, FHTFHRT U,
keywords: Ui A, FTFHASRT IS KE,

o # base. html BEAAE R, 75 b xE SCHUH #9 SR MUK SR B B s A B B

JLR.
o Jy kit 4 X IR £t base_SECTION. html #54%, *I base. html #7498, BA X
A C B3RS

o Sy R AR AU i) DU TR Y EE 0 ST A
o WURTERBAR ] | % extends %}, WAZPRUE R HEAR 8955 —MBEARARIC .



o —fiokid, HABART | % block % | bR Z LT,

® EZHIGIL T, % extends %! BIZBONIZE TAF R, WER B B2 1700 A BRI E O
s, WA ST DU

B3 title FifIAT Y ico /NEIBRACRIEA M i) logo #7578, 7 Django f1 /R ico /NEIBRI T
TEAF

1€ home. html LR H] css, JavaSeript XE R, B8 TS M,
Django #EAJE FH css. JavaSeript, [&H 5 A0F -

E—1UFA T Django HBAR RLETFRE M 1 home. html SCHFrh RIS & Lo AHE
KB, home Ui 7R BN A ARG SR | Uy IR [ e FoAl SR A AR R T SE ok, 2 —
ARSI

RS & R R DIRE S PG, i x P ACTAER ., &%,
WERAESE, DT XN, RO HP P B SR ThE. ArER
SAFAERAR S, FEVRR I P 8 RIREZ AT, R BIRH BUEE, #E Django
H i AR A A B

13.5.1 ‘Z23& MySQL %)

FEUbuntu Rl apt—get 4223 mysql—server mysql—client libmysqlclient—dev =>4 .

AEHE I root W15 A




Fz:'zﬁb MySQL ﬁﬁ%ﬁ?—

WFRAS N off, W4T A 445 mysqld A JFHLE 295 -

1 Python f# B, import pymysql ANHUEHIEI %3 il .

13.5.2  GlHE R

75 JH P F authentication [ 57 H & 8445 8 SCF models. py, LAFH P (9 profile 2y 3],
1R A

1ELL EACES s, F 45S A django. db () models, 7E Django fft, 44~ 45 P AR 5 HE
django. db. models. Model ({72, M43 Model 75 T 47 06 %2 () FVBHE FE S L T ik, I
PR AN TR U T 1) R OB 1 T B R



R Y TR R, B RO EX RPN —1FE. BEAHETE
%, HKEAR (40 CharField ) A4 T8 E 005 Be28AY (4N varchar ), db_table = "auth_pro-
file' & SCT B4R R M 449K .

PA_EACH B SQL 41

TERIRN e A rp, Django 2 A 811 EE LA I SQL i41), 7E3 Profile HiJf- B A Ay # 4
RE AT 5, FERXFEOL T, Django 2 [ 3 0 B MR AL il — > A 1K B B 27
Brid:

1E Django ML T 25 M A7 AR I 2235 , st BB e R A 2 .
il 1 python manage. py help 1] DL 71X o4,
python manage. py check FHACIGUFARRI AR, FEHE A B LR 1R 5

python manage. py migrate fiir <> FIRAR AR Az JSUAH 07 O BCHR R 32, 1 PRT T 2 Hh B
e UE N ESE

WO A A RO P, 2 R B SRR R
A K auth_profile, N 2455 X7 B—3,
# mysql —u root —p iy A F DA MySQL #HE J% .




13.5.3 DS LT e

T R i 98 A Django HEZR [ 4 (9 Admin F1 Auth FEESEEUR FEMIIRE, KL, set-
tings. py i AL E APPS, JFJ3 Django HHFEH ) admin Fl auth, [F]H6f authentication 13
FHEC B HEX .

BRUbZ Ah, T B BB % 0 H D6 A5 EL 45 Django HEZE, 1E settings. py SCHFH YL B
mF:




B 1 1 FE ) MySQL, %¥4g 2 2 Fr M sips, W55 05 4 root/123456, [K N Django T.
BB E iz e R — G188 |, FFLL HOST A4 localhost, MySQL 2RI\ (135 11 24 3306,

i i AT TS auth_profile BEARYMY G | 423 | WLE, M auth_profile A — LI #R
wEY,

AT BEEFER S, B RO LUT ARS8 P ShRE T
EREFRET, BRA EASER Login 5241, &5t W B R P 2R,
home. html f8i% BT

1E home. html FFFH T | % if % | | % else % | {% endif % | #%, it HKr request. user.
is_authenticated 1A 24 i E@ﬁi’{ﬁ%f &

Bily Login LA UE A K SRS, 755 S S 11 P 5 ily Signup BEA N 4T
SRS IR U login. html GRS J By

TEX A, i (% wl % $RZBEF signup URL,

Django HEHLSCE) D) Y3 45 signup 35K, 1 C#RI http ://192. 168. 0. 4:80/signup/ 45 ]
URL “F4F signup, #RJ5H signup 2% urls. py SCOFR EATIEMIPCEL . urls. py 10A% H B




Ve e, VA FHA I R 2 signup
authentication 1% views. py o RS signup A1CHS A

T PR signup B SGHIHE request. method (257 .
o GET: I A . RlHEM A, W request. method 24 GET;
® POST. WIFILE AR A FEMS B, WA M4, request. method i POST,

N GET,  DUJSIE AA B0 %8 570 R T W U ia, signup 40 ] o 850 (] 33 T 0 T ) AR sign-
up. html F173 % ¥ SignUpForm,  RfJ

VR ShBE Y 2 P SCF A form. py, Django & SRAHESL MY FHEE BB — N B R AL B
HTML SCHEAE L —A4> Form 25, 3y signup. html 5 X2 SignUpForm, U5 HBE hy




SignUpForm A 5—A~FEE (username . password , email ) 45 Form 2& 8 J@ ¥k
PRI Field 28, A% i T CharField,

i AR B = Fh

® Textlnput: il A A ;
® PasswordInput: %% AZEH LN B S F
® Emaillnput: HEFEH AZSH

required =True {UFIZIT H LA, WKy False, W F7R1%I0 H Rl 4351, label 5
CEM A2 HA 5 H ) A B o help_text S SCHEME 1T B0 I AR/ (5 8L, A FH P 45 L ik
RICT BT TR ST . max_length & T BEK BRI,

RS AT DU BEVE T T Dijango [ auth P, $cHa e AOBRAE G auth (R0




N
|

BN AL, LB R EOR (8] signup. hunl FEFA R B SignUpForm 2 8125 1 Y5 2%, ﬁﬁu’:&%ﬁs
I B4R 3K GET.

DS AR IR IEA POST i, AR i A TS BT b T W, oL i
BOE SRR AREA, MRTR, WIFIGR W G signup. himl I 82550 Y5 28
HISEACH A

WAREHARL, WiEL form. cleaned_data. get ZKBUH 7 4 . BRFE . #05, iF'Iﬂﬂ Django )
auth Jﬁﬁﬁ‘&ﬂﬂ&&ﬁ”aﬁﬂﬁ‘?/&ﬁﬁﬁﬁ‘éﬁ? B AR 1 T, *H?éﬁﬁ%%

RN R, TR R A T

T BRI, 1 ABEE 2 500 R % 6 User. objects. create_user(... ), XA )
AU A B A (E AR B 2, ASHER] User. objects. create(. .. ), HAS I,

TEEM R b, Django H F 47 BH 1 CSRF I (9368, GET ik A7 % CSRF A,
POST 15>R 755 1E 5 A IE A fE4S 1) 1E A 19 3% (0] 45 58, [t AE POST Kb A | % esrf_



token %1 , Bp

[ 13.7 BIEE-E N

AT HT AR B8 SR I RESE & Django 47 auth FE, FURXS T8 SR SUIEIEAT | BRI

it, WA Django FAFHY ST o
H5E urls. py HYBLE A

Wi url FREZEBRFE R login, { % url 'login'%| o url #RZHE S urls. py H1{#) name = 'login ' JC
fid, ¥ Django auth [0 &] pR %L login, BB user/login. himl 1% 3 45 login # 5] R %L,

[i5] B 7 90 B2 2% H 278 login URL,
TP 5 R N 13. 4 FR.

& 13.4 BFHm

auth views. py H#%4% 41/ usr/local/lib/ python3. 5/ site—packages/ django/ contrib/ auth/ views. py
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