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@property

def parsed_data(self):
return self.data

M ARG A GRS AR R A s, ARG T B S DA R, W R
@property

def parsed_data(self):
return self.data
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class A(object) :

pass
if _ name__ == main

a = A()

b = A()

print (id(a) == id(b))

print (a, b)
FEFATHENL B Tidpy, SN EINT IR

>>> python3 id.py
False

<__main__.A object at 0x7f5771de8f60> <__main__.A object at
0x7£57714£2208>

TR, ARPETXMUE SCE Bt 2s 5 IRE BRI —FE, R IO 181 T N AE Y
A3 SRy FIA3BE o (B A5 R oA — 50 8 R, B2 P> HuhiE AN [R] 7 Python Read-Eval-Print Loop
(REPL) #ixX ( A2 B AR ) T o5 iat ik Bt 2 B E sk, (Hix HOE 38 B AR
mpefl, JEAE L.

1.1.4 K

Bl IE T AT 28 AR SO 2 RN 328 . AR EesC i il S o
NERIEESCERY A : XML, Atom, YAMLFIISON, s SCPE 417 A SQLitefd 1 19.sq3
SCPEAEE, BHF W SR . .mp3 S s K

LA 5R S PR A 7 O AR T SO FA% 20 XMLAISON . AR A R B SCIF i ke
MR RSP, (U D) TR A . ARMEN . TR IE, Ui AT
B, BRAAT HAB BRG] P A e e ps o (22 BRI G R PR A nl sz AR A i —
AR,

FESHNX AR, AT — L ABRAF 7 — XML A ISONSCHF T, 2
P SCHEREATRRT, ARI—LE(5 B Rl A BRREME Xkl (LR R M B A ) AR 55 ik
RPN E P . FAIER T ok X A il mARXIXMLAITISON B, {H2%
W2 B SS A N SR AR 5

HiE, RE BRI, BT Wikipediali| £ (IS %Mt [ t.en/RgB1YIF |) XML
person.xmlfl 5N AfF B (firstName, lastName. gender?s ), WIFHAI/R,
<persons>

<person>
<firstName>John</firstName>
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<lastName>Smith</lastName>
<age>25</age>
<address>
<streetAddress>21 2nd Street</streetAddress>
<city>New York</city>
<state>NY</state>
<postalCode>10021</postalCode>
</address>
<phoneNumbers>
<phoneNumber type="home">212 555-1234</phoneNumber>
<phoneNumber type="fax">646 555-4567</phoneNumber>
</phoneNumbers>
<gender>
<type>male</type>
</gender>
</person>

<person>
<firstName>Jimy</firstName>
<lastName>Liar</lastName>
<age>19</age>
<address>
<streetAddress>18 2nd Street</streetAddress>
<city>New York</city>
<state>NY</state>
<postalCode>10021</postalCode>
</address>
<phoneNumbers>
<phoneNumber type="home">212 555-1234</phoneNumber>
</phoneNumbers>
<gender>
<type>male</type>
</gender>
</person>
<person>
<firstName>Patty</firstName>
<lastName>Liar</lastName>
<age>20</age>
<address>
<streetAddress>18 2nd Street</streetAddress>
<city>New York</city>
<state>NY</state>
<postalCode>10021</postalCode>
</address>
<phoneNumbers>
<phoneNumber type="home">212 555-1234</phoneNumber>
<phoneNumber type="mobile">001 452-8819</phoneNumber>
</phoneNumbers>
<gender>
<type>female</type>
</gender>
</person>
</persons>

BR#tX£5 yasenluobinh £ EERIY
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JSON 3 f:donut.json>k [ Adobel¥) GitHubllk & (iEZ %M TT [ t.en/RqB1ludG ]), A7 i
(donut) f5E (type. Hfiftt&ppu. toppingd ), WITFFHIR,

[
{
"id": "0001",
"type": "donut",
"name": "Cake",
"ppu": 0.55,
"batters": {
"batter": [
{ mid": "1001", "type": "Regular" },
{ mid": "1002", "type": "Chocolate" 1},
{ "id": "1003", "type": "Blueberry" },
{ mid": "1004", "type": "Devil's Food" }
]
T,
"topping": [
{ "id": "5001", "type": "None" },
{ "id": "5002" "type": "Glazed" },
{ "id": "5005", "type": "Sugar" },
{ mid": "5007", "type": "Powdered Sugar" },
{ "id": "5006", "type": "Chocolate with Sprinkles" },
{ "id": "5003", "type": "Chocolate" },
{ "id": "5004", "type": "Maple" }
]
3,
{
"id": "0002",
"type": "donut",
"name": "Raised",
"ppu": 0.55,
"batters": {
"batter": [
{ "id": "1001", "type": "Regular" }
]
I
"topping": [
{ "id": "5001", "type": "None" },
{ "id": "5002", "type": "Glazed" },
{ "id": "5005", "type": "Sugar" },
{ "id": "5003", "type": "Chocolate" },
{ "id": "5004", "type": "Maple" }
]
T,
{
"id": "0003",
"type": "donut",
"name": "Old Fashioned",

"ppu": 0.55,
"batters": {
"batter": [
{ "id": "1001", "type": "Regular" },
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{ "id": "1002", "type": "Chocolate" }
]
}
"topping": [
{ "id": "5001", "type": "None" },
{ "id": "5002", "type": "Glazed" },
{ "id": "5003", "type": "Chocolate" 1},
{ "id": "5004", "type": "Maple" }

]

AL FHPython ZATHL H # BB (xml . etree.ElementTreefiljson ) RKALFEXML
FIISON, WTF R,

import xml.etree.ElementTree as etree
import json

J5JsoNConnectorfEHTISONCH:, ifliidparsed_data () HEEA—PFH (dict ) BB
R s, Bifitsoropertyffiparsed_data () WASEGR—NH A &, AR — %, W
TR

class JSONConnector:

def __init_ (self, filepath):
self.data = dict()
with open(filepath, mode='r', encoding='utf-8') as f:
self.data = json.load(f)

@property
def parsed_data(self):
return self.data

ZHxMLconnectorf@lT XML XX, #idparsed data () FEELixml . etree.Element¥| 3
FIE R B A K, W s .

class XMLConnector:

def __init_ (self, filepath):
self.tree = etree.parse(filepath)

@property
def parsed_data(self):
return self.tree

PR ¥l connection_factory & — A T) Jrik, B TH AXHEAEMY AR F—A4
JSONConnectoriiXMLConnector L], UNTTF iR
def connector_factory (filepath) :

if filepath.endswith('json'):
connector = JSONConnector

BR#tX£5 yasenluobinh £ EERIY
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elif filepath.endswith('xml'):

connector = XMLConnector
else:

raise ValueError ('Cannot connect to {}'.format (filepath))
return connector (filepath)

PRi%lconnect _to () ¥fconnection_factory ()73, WM T AR, IR,

def connect_to(filepath):
factory = None
try:
factory = connection_factory (filepath)
except ValueError as ve:
print (ve)
return factory

PR%main () S A T Ok Bt i ae 50— 2 A w A HIUR A 2L, ik
7N

def main() :
sglite_factory = connect_to('data/person.sg3"')

F TR SR Qe s T VAL FEXML S . XPathJH T #857A 6 & 1k (last name )
HLiarfpersoniiR . ¥ TEAMICECRIFICER, R HIEAMIEL T SRER, R,

xml_factory = connect_to('data/person.xml')
xml_data = xml_factory.parsed_datal()
liars = xml_data.findall(".//{person}[{lastName}="'{}']".format ('Liar"'))
print ('found: {} persons'.format (len(liars)))
for liar in liars:
print ('first name: {}'.format (liar.find('firstName') .text))
print ('last name: {}'.format(liar.find('lastName') .text))
[print ('phone number ({}):'.format (p.attrib['type']l),
p.text) for p in liar.find('phoneNumbers"') ]

IR — PR B R WA T A FRISONSC . X B BAT RN DL S, PR e I A AR R 1Y

name. pricefltoppingll N7/~

json_factory = connect_to('data/donut.json')
json_data = json_factory.parsed_data
print ('found: {} donuts'.format (len(json_data)))
for donut in json_data:
print ('name: {}'.format (donut['name']))
print ('price: ${}'.format (donut['ppu'l))
[print ('topping: {} {}'.format(t['id'], t['type'])) for t
in donut['topping']]

RETRARBRE, P T AL (factory method.py ) FUSEEEARAD

import xml.etree.ElementTree as etree
import json
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class JSONConnector:

def __init_ (self, filepath):
self.data = dict()
with open(filepath, mode='r', encoding='utf-8') as f:
self.data = json.load(f)

@property
def parsed_data(self):
return self.data

class XMLConnector:

def

def

def

def __init_ (self, filepath):
self.tree = etree.parse(filepath)

@property
def parsed_data(self):
return self.tree

connection_factory (filepath) :
if filepath.endswith('json'):
connector = JSONConnector
elif filepath.endswith('xml'):
connector = XMLConnector
else:
raise ValueError ('Cannot connect to {}'.format (filepath))
return connector (filepath)

connect_to(filepath) :
factory = None
try:
factory = connection_factory (filepath)
except ValueError as ve:
print (ve)
return factory

main () :
sglite_factory = connect_to('data/person.sg3"')
print ()

xml_factory = connect_to('data/person.xml')

xml_data = xml_factory.parsed_data

liars = xml_data.findall(".//{}[{}="{}']".format ('person',

'lastName', 'Liar'))

print (' found: {} persons'.format (len(liars)))

for liar in liars:
print ('first name: {}'.format (liar.find('firstName').text))
print ('last name: {}'.format (liar.find('lastName') .text))
[print ('phone number ({})'.format (p.attrib['type']),
p.text) for p in liar.find('phoneNumbers') ]

print ()

json_factory = connect_to('data/donut.json')

json_data = json_factory.parsed_data
print ('found: {} donuts'.format (len(json_data))

BR#tX£5 yasenluobinh £ EERIY
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for donut in json_data:
print ('name: {}'.format (donut['name']))
print ('price: ${}'.format (donut['ppu'l))
[print ('topping: {} {}'.format(t['id'], t['type'])) for t in donut['topping']]
if _ name__ == '__main__':
main()

AR R T PR o

>>> python3 factory method.py
Cannot connect to data/person.sq3

found: 2 persons
first name: Jimy
last name: Liar
phone number (home):
first name: Patty
last name: Liar
phone number (home):
phone number (mobile):

212 555-1234

212 555-1234
001 452-8819

found: 3 donuts

name: Cake

price: $0.55

topping: 5001 None
topping: 5002 Glazed
topping: 5005 Sugar
topping: 5007 Powdered Sugar
topping: 5006 Chocolate with Sprinkles
topping: 5003 Chocolate
topping: 5004 Maple
name: Raised

price: $0.55

topping: 5001 None
topping: 5002 Glazed
topping: 5005 Sugar
topping: 5003 Chocolate
topping: 5004 Maple
name: 0ld Fashioned
price: $0.55

topping: 5001 None
topping: 5002 Glazed
topping: 5003 Chocolate
topping: 5004 Maple

T, mIRIsoNConnectorflxMLConnectord A MFEIMEED, {HEX Tparsed_data ()
AR A BRI AR AGE— 1 7 A T B, X TR s, F AR A Python A ke Ab 2,
A REXT T 4t I A R A S AR 5, (R AE 2B X ALY, BRARXTEE {5
Fh [ (s, o SR 3 R i AN R A SR A RV B T LA A R A R b B
XMLFIISONSC:, M2 75 —Apag X (Flan, SQLite ) B, SUZOWACHI/EMRLEASE? +%
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—ASQlite fF R A, 2% _

BIAEIXRE AR I AL 1k B SL A — RS o AR BAE IR Ese il R T ASE LY
WA

[ @ Python ¥ &4 F1 8 T A Mk & ]

1.2 #ERIT

R T B BAUE I GITE R — Rz tb . MEFRUE, — PR T2 (28 L) —4HT
J o5k, o aEA T InE R EARFMER NG (15275 [ Eckel08, 25193151 ]),

1.2.1 BISRETEMGT

RAEMITEN Y T T WA AR ERRIRE (0T, GRE. 4% . e
M S ROEEEAE ) Pl AL AR R o B ECR R AR R Bl PTG, H 5 Tk, MWFE
AR BV A T W —AMF, 1% IE H www.sourcemaking.com#E it (155 % W 1T
[ t.cn/RqBItZS ),

HER &
- P (RESBUIEESIR)
R
| EkEg [ #EiEE TEIRERD
[ mmoxg [ mEoEE [ mmeE
TETE= TR LS
ERT R HIER ]

Sl
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122 HE8BIF

P fudjango_factorye— 1 FH FAEME A A1) Djang ot AU % T 523, w] Fk S
LA BRI S f], X RELEMRACRS T e o i, HAE R L AR CRS, Scf
HAAEMME (GES% M [ t.en/RqBBvew |).

1.2.3 MRAZEH

PG T R T IrEB—Fz i, Frile e SRl arat . 1hx g pfld i
HoiaER; PR RANE SRS SRUOUIE A S AR HIMEREROTE )

BORES 7 A — AN Al s JATT/E A RMGE T2 T 050k, I SGZ IR T 7 50,
IR T 5k, ROV EE R AR R AN R 2R 2 T 5k, At
— RO R A IR E SR, MIHRZ T AR T,

AT B, T ki W P Al w B/ AR, AR EE T /ems
A SO 0 T s A CGEAT ) SRR AT o — AN BT 2 REAE L 7R B FH R
FH s A 1 FH RS ( L, AppleXUkS FTWindows KUK 45 ), TG ZE2% 1k FHAR G TS 2 (3
%% [ GOF95, 459971 1),

1.2.4 3£

NG T R, FORE EHE F Python 3 Patterns & Idioms ( Bruce Eckel® ) —-HHhff—
MIF (2% [ Bckel08, 5519311 |), BREERNAEERNHFFZ— HE—T, RATELER]
1 —ANERE,  BE AR R TP — DRI P R AR SR o AR B/ DA S NIERR,
—AHEmEZT, — RSN EBTThE, ETHPEA, ez @R IatT. Ak
B R — R T 4

T B, FRATEHZIE AT 24 MFrogWorld, AN E— R, SIZHT,
DR TFE - HT, BRI, IMAFESITHEHPSE . ik
interact_with () TR HESEMAY (Han, B+, R dMmEeE) ZmMEE, T
R,

class Frog:
def __init__ (self, name):
self.name = name

def __str_ (self):
return self.name

def interact_with(self, obstacle):
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print ('{} the Frog encounters {} and {}!'.format (self,
obstacle, obstacle.action()))

BRI R LA 2R, (B FRATAEF, TR B i kil s — Ny, S —
FEE, BRIz T
class Bug:

def _ _str_ (self):
return 'a bug'

def action(self):
return 'eats it

FKrrogworldE—MMME L), HFZMTTRAIAHARN FNAMBENGY) . X581 H 72 5f
fHHAZ 5B (N, make_character () flmake_obstacle () ), XiLFATA LSS AR 24 i
WAGR T (AR 1 2w Ak ), o #k Eﬁﬁﬁ%ﬁrﬁo TE— T ASTE S
MR T B— Mgz n, Bg—ss ik, [HAEPythonH BT a0t , BIoMERIEEiz 4THT7FA
My (2% [ Eckel08, 519551 | MM TT [ t.en/h47Rs9 1), AR IR,

class FrogWorld:
def __init_ (self, name):
print (self)
self.player_name = name

def __str__ (self):
return '\n\n\t------ Frog World-------

def make_character (self):
return Frog(self.player_name)

def make_obstacle(self):
return Bug()

wizardwor 1afiF XML, TEHF PIfE—rY DR B ARG RE B (AN ) A2z T

class Wizard:
def __init_ (self, name):
self.name = name

def __str__ (self):
return self.name

def interact_with(self, obstacle):
print ('{} the Wizard battles against {} and {}!'.format (self,
obstacle, obstacle.action()))
class Ork:
def _ _str_ (self):

return 'an evil ork'

def action(self):
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return 'kills it'

class WizardWorld:
def _ _init_ (self, name):
print (self)
self.player_name = name

def __str_ (self):
return '\n\n\t------ Wizard World -------

def make_character (self):
return Wizard(self.player_name)

def make_obstacle(self):
return Ork()

HKGameEnvironment BN TR FEA L . EHEZ factorylERM A, FHHAE LAt
B FEplay ()£ sheroflobstacleZ [BMIAZEH., U iR,

class GameEnvironment :
def _ _init_ (self, factory):
self.hero = factory.make_character ()
self.obstacle = factory.make_obstacle()

def play (self):
self.hero.interact_with(self.obstacle)

Miivalidate_age () &R IR BE— A RUI0AFRS . WPRAFRE ISR, W23k [l —4~oedl,
HAE— IR BCE Wralse, WIAAFEREIE, JTTRAHE —PDICRMKE N True, HIRATHIEL
DRPRICR IR ZAUCR, WALRADRAAAFR, W,

def validate_age (name) :

try:
age = input('Welcom {}. How old are you? '.format (name))
age = int (age)

except ValueError as err:
print ("Age {} is invalid, please try again...".format (age))
return (False, age)

return (True, age)

i — A Emain () BB, IZRREGIEOR P RO LR FAERS , FARYE TP B4R PR 1%
G e 705 S (11 /T PN

def main():

name = input ("Hello, What's your name? ")
valid_input = False
while not valid_input:

valid_input, age = validate_age (name)
game = FrogWorld if age < 18 else WizardWorld
environment = GameEnvironment (game (name) )
environment.play ()
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MG T SEE A 523 ARAS (abstract factory.py ) W RN,

class Frog:
def __init_ (self, name):
self.name = name

def str__ (self):

return self.name

def interact_with(self, obstacle):
print ('{} the Frog encounters {} and {}!'.format (self,
obstacle, obstacle.action()))

class Bug:
def __str__ (self):
return 'a bug'

def action(self):
return 'eats it'

class FrogWorld:
def _ _init_ (self, name):
print (self)
self.player_name = name

def _ _str_ (self):
return '\n\n\t------ Frog World ----——--

def make_character (self):
return Frog(self.player_name)

def make_obstacle(self):
return Bug ()

class Wizard:
def __init_ (self, name):
self.name = name

def __str__ (self):
return self.name

def interact_with(self, obstacle):
print ('{} the Wizard battles against {} and {}!'.format (self,
obstacle.action()))
class Ork:
def __str_ (self):

return 'an evil ork'

def action(self):
return 'kills it'

class WizardWorld:

BR#tX£5 yasenluobinh £ EERIY
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def __init__ (self, name):
print (self)
self.player_name = name

def __str_ (self):
return '\n\n\t------ Wizard World -------

def make_character (self):
return Wizard(self.player_name)

def make_obstacle(self):
return Ork ()

class GameEnvironment :
def __init_ (self, factory):
self.hero = factory.make_character ()
self.obstacle = factory.make_obstacle()

def play(self):
self.hero.interact_with(self.obstacle)

def validate_age (name) :

try:
age = input('Welcome {}. How old are you? '.format (name))
age = int (age)

except ValueError as err:
print ("Age {} is invalid, please try again...".format (age))

return (False, age)
return (True, age)

def main() :

name = input ("Hello. What's your name? ")
valid_input = False
while not valid_input:

valid_input, age = validate_age (name)
game = FrogWorld if age < 18 else Wizardworld
environment = GameEnvironment (game (name))
environment.play ()

if _ name__ == '__main__':
main ()

AR — SRR AR B

>>> python3 abstract_factory.py
Hello. What's your name? Nick
Welcome Nick. How old are you? 17
—————— Frog World -------
Nick the Frog encounters a bug and eats it!

SARY R — TR AR SE R o R AT LR AN BRATY) . BN AR HAR AT AR 2 Y
R
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1.3 IhES

AR, Fef 12 T AR T O AR ) B PIRRSEHR AT LU T AR LR
Ykt ()M ZEBERXTRAGBIERT, (b)) TR X R QI S TR, (oAHZILER IR PERE
GV G A o Tt (OTEARTRIFARTEAN, AREVFA] DRR AR — 4252

T B R SEBR — B FARME M s — R, st —FPe 4 (— IR,
— AN N T ) BRI, FRATE ST kR AT 5 50 L AR SCECRY , $2 3 Django
SR PO AR R R B, e T H AT Re R R B, 1R AR, FRATSEE T —
AT JriE, 45T U5 R XMLAITSON S/ 1 BE

PG T B SR A8 2R 24 T ik TR — R RS T
% (W — MRS, S HAXT S ), FRA LB RIS T W] 595 ZE b AH
KBk, Djangof#/Ftldiango_factory &l F MG T Gl T4 AL G, Jf5%> THi%
T WRHZEG . VERIE T SEI RG], TR T — DR ARIERR, R T Al e s A2
EFHZAHETT

HToRAEEE 2B, AP RIEE R, BRI EIE R, w] T AR R A
ZOUE RUTHIfEsug i
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MG —F, RATEZANHE A 2B XS4, 1 H B A T 2 — P — 2D M 5E A
HA MR ERAN LS, XX RA TR XIE & H R X (Builder design
pattern ) [ FHEZ ML, HEEFH B — AR I RIS S RSB, XA, Al i
AR TFRAIEZ N AFER (ES% [ GOF9S, 251100 | FMM T [ t.cn/RgBBKyf ]),

WAVRBEA LR AEIF, X AT HeA B T3 s H RN B i R #E—14
HTMLGURIA: i ds , HTMLUUHE AYSEASE Y (FE gt ) il 2 —HE: Ll<html>JFifR</html>
259, ZEHTMLE /A <head>Hl</head>JCLH , fEheadif/rHh XA <title>Ml</title>ILRK,
45 HIUHAERM EATLUARR, B4 UHA A ORI RS, SCARPRE L, KRR ) <body >
7. WAh, DURREE R4 2P REIESE U . A —AeRER I T bR, 53— 3304
PR, A — AU, 55, (U — IS iR G, ARl H— D A RTE L R
BOKZ T AR TE RS P i FRATTEE 2 AT DU i — 204 X N HTMLA g, 1EE ] DA il—2E 58
2 ARBMHTMLIUR . — DU AT e & bk, 73— DU Re L & BHSE, iA — DIl
BRRER, %,

HTML T [ A= ) 80 AT DA fift P s B A Ok e i, A2 5% #:% % (builder )
Fiyg42 4 (director ). HEEH T DT AIHRE 2 RN ARG 7. FEHTMLE]Frf, X264y s
Oy e DUTRARGEL . SUARKRAEL, A AR K GU . F8#5 8  F— A e S sl e v it fit . X
HTML/RB, 305 A s 2 0 pR O B DU bR . SCARAR S, FHASR] ) s o S il 3R
TR AT AR A HTML T T, 17 JGT5 28 548 ¥ 2 10

2.1 IMSEHETERGTF

PR IS AR s H O TR, RMEAAAE 2R (MG WIEEILER 55 ) FIAN ]
W UhET . PERNETE), HEE—IBRAKITE (ST MRS,
2 AR AL TR D R L 2 [ A X B TR, A R i fE . $e4 8 e g by, e 2t
FAT ZB MR AL IR G TAEADL, BEH B TN TR, SQEBMARMIT . FEH
www.sourcemaking.comf&fit, /R T4 —EHEIET (UML) BfER, vl — 1 JLEER T H
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BF, RATEmE (%), i (F54555 ). TAEAR (&R ) ZMMEERR (IES% M
71 [ t.en/RgBBKyf ] ).

k- HMA ZTRI
% Pl e H it
T LEE
ik
it
it
it

2.2 BAEaBITF

A —TF IR HE B HTML A ¥, 7Edjango-widgy 15 3] T 5ZFr v . django-widgy & — 4
Dijangof¥ %8 — i g asd i, "THE A A& 2 2% ( Content Management System, CMS ), &
W E— MRS, HPREIEEA AR R AHTMLIUE (152%™ T [ t.en/RgBBOBE ]),

django-query-builderj& 73 — 3L F i 15 H A I Djangoss =¥ R IE, %P BE AT &
A EESQLAT I . A, FATRBMEFEH— A ifny i, JHReaIEA RIS A i, MR
FEEE 2 22T L (S %ML [ ten/RgBBTrA ]),

2.3 NAZRSG

WERFRATVFE — DX Rt 2SRRI EE, I HZK R — s F T LA™ A AN R Y
I, T DA R XA R TR 2 R, Bilan v A A (AR RS HTML
A R e 22 ). OBy (I52% [ GOF95, 251107 ]) LI A # @ ( User Interface,
Ul) RPGETE (FSEM I [ t.en/RgBBDwb ] ),

AT SE TR B A A T T g el AL i PR R L3 E 5 M 0 t.en/RGeGalD ),
HIAT N SFEA T B R A7 MR A QI — BT R  eRECRT , AT 46 F 3i pR ) Rl
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BT, XFME AL AV 2 BRI K TE S5, MELIAE B, Stack Overflow M |51
W T — AR gE R R (TS W [ ten/RqBrwzP 1), SEIE AU, XA 87E Python
RIEAAEAE, B2/ DU PR 7 20T DAf#pR A ),

a ffifHmBIES (ESHMIL [ t.en/RqBrUyV )
Q LSS RETT (ES %ML [ ten/RyHhfg3) ])

TEIX— 5 b, i R T B 220 A KR . R DO E T T B LA
BREIEXTR, Mg AR U P RAEN R, I HILFIRA S — S . — LA ExT
PERY G H RSO R M E5E , WJavalStringBuilder, {Hix FUZHI5h,

F—RAE, T BiEUF, Sor AR Bl — M X el ERET, (UET
BT P A A B I SR FE A IR M e A% 4 (1E 2% [ GOF95, 511301 | A1 b1
[ t.cn/RgBBKyf ] ),

BRI LBt VA Bl T DX g AR T AR BRI SE — B LI, 2R
DN SE— R E B B R RIS, 10, BB~ 1.4GHz Mac mini, WRAEMHI T
B BT A RE P AR AT 28 o i R PR e, iE Ry AN AR g it il A iz et 4,
EATE E RN UUE TR o RSN L, B2 T xR (apple-factory.py )

MINI14 = '1.4GHz Mac mini'

class AppleFactory:
class MacMinil4d:
def __init_ (self):
self.memory = 4 # /{3 4GB
self.hdd = 500 # ¥4{3i#4CB
self.gpu = 'Intel HD Graphics 5000

def _ _str_ (self):
info = ('Model: {}'.format (MINI14),
'Memory: {}GB'.format (self.memory),
'Hard Disk: {}GB'.format (self.hdd),
'Graphics Card: {}'.format (self.gpu))
return '\n'.join(info)

def build_computer (self, model) :
if (model == MINI14):
return self.MacMinild ()
else:
print ("I dont't know how to build {}".format (model))

if _ name_ == '__main__':
afac = AppleFactory ()
mac_mini = afac.build_computer (MINI14)
print (mac_mini)
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[ P YA THacMini 14K, #2200k AR HIAL— A E8H EF X,

F— R E — B ERIIPC, B ke, MRS F R, REREEE, il _
R (EEE ) RS A Ui IO TP B AR Y RS o ZEARAS T I, A AR SR R R TN X R Y
( computer-builder.py ),

class Computer:

def __init_ (self, serial_number):
self.serial = serial_number
self.memory = None # ¥4{3 HCB
self.hdd = None # ¥43 HCB

self.gpu = None

def __str_ (self):
info = ('Memory: {}GB'.format (self.memory),
'Hard Disk: {}GB'.format (self.hdd),
'Graphics Card: {}'.format (self.gpu))
return '\n'.join(info)

class ComputerBuilder:
def __init_ (self):
self.computer = Computer ('AG23385193")

def configure_memory (self, amount):
self.computer.memory = amount

def configure_hdd(self, amount):
self.computer.hdd = amount

def configure_gpu(self, gpu_model):
self.computer.gpu = gpu_model

class HardwareEngineer:
def __init_ (self):
self.builder = None

def construct_computer (self, memory, hdd, gpu):
self.builder = ComputerBuilder()®
[step for step in (self.builder.configure_memory (memory),
self.builder.configure_hdd(hdd),
self.builder.configure_gpu(gpu))]

@property
def computer (self):
return self.builder.computer

def main() :
engineer = HardwareEngineer ()

O T AE L B, — T
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engineer.construct_computer (hdd=500, memory=8, gpu='GeForce GTX 650 Ti')
computer = engineer.computer
print (computer)

if _ name__ == '__main___
main()

HEANBHETIA T — 1 iE# computerBuilder . — M5 #H HardwareEngineer LA
— BN G RN R, XFEEES SR RIMECE T (R, nemory . hddMgpuj
W2, JERASCIRE ). WERIRA TR SRR R ik e i, IR SRR e ft-2me? VB R4k
SEHLEIE,

IREF IR 5 5 FL ) serial_number BAR#A—FE, POy ILAERTA HLIG Y 515 #-AH
[, BRARFEIFRHFILR

2.4 =i

LEFRARE B U P H B RSB — D BT TR BT . FEBE RO B A
PUAHE S S — A LUBE TR i 222048, HOXSE A ZE R E N o ZEAS IR, 1’”"35'6/%%
AT, EEERINBCRE, ARFSSEasingamoRt, I BT Y AR 1w L T IRBRRFIRCR 2 J5 A4 BETT iR
FELLR®, EAh, A HUB™E B EOR MRS I RIS —A O T A T AT A9 J5E BE RN A TR

Je P ABLR AL, FI—EnunB 8 (S % ML [ ten/RqBripz ) DL —4FER FHH 2>
FEAZ R . R STEP_DELAYH TAEWES&— LR ANFE T (W& A . BShnr R
) ZBIES Bt RIZER , W FR .

from enum import Enum

PizzaProgress = Enum('PizzaProgress', 'queued preparation baking ready')
PizzaDough = Enum('PizzaDough', 'thin thick'")

PizzaSauce = Enum('PizzaSauce', 'tomato creme_fraiche')

PizzaTopping = Enum('PizzaTopping', 'mozzarella double_mozzarella bacon ham mushrooms
red_onion oregano')

STEP_DELAY = 3 # EERTH, FTARLE A A

A e — N EEE, MpizzadSHliik, A SR, WEL™SN (K) HEaZ2
DT, M EA R EEEIHIE, s SR — R S S, FERR AR A S 5 A
Tl X REPi zza 8 AK/IN SR . B IURK T A RN IR A A BNE, ME— RISk
RJiprepare_dough () » Ffprepare_dough AR LTEPizza KM ARG H T, 2% 1EH]
DU AT

Q 9 TEW— R, BURRIRRA Ml S ME, HXIFAEREL AL BT
(EROEAS
Q s A REEE R (G52% [ GOF95, #3320 1)
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class Pizza:
def __init_ (self, name):
self.name = name
self.dough = None
self.sauce = None
self.topping = []

def _ str_ (self):
return self.name

def prepare_dough(self, dough) :
self.dough = dough
print ('preparing the {} dough of your {}...'.format (self.dough.name, self))
time.sleep (STEP_DELAY)
print ('done with the {} dough'.format (self.dough.name))

N A EE S . — D HIEIBAS IR LS (MargaritaBudiler ), H—HIVEDSH
A LE (creamyBaconBuilder ), BN H ARG HE — 1 PizzaCH], HALE M HLEESIVE
WM 1 prepare_dough() . add_sauce. add_topping () fibake (), #EWERUE, HrAr
flJorepare_dough HEXPizzaZiHprepare_dough () FEM—)Z2H 4 . R EEE WM
AT Ab BT FEBE A ST o N, FAs A L B A AR XUZ 95 A 038 ( mozzarella ) FI
4% (oregano ), T W4IH B A LU I5% A0 FCREZ: S5 75 FLF7 73 15% ( mozzarella ), 2P ( bacon ), KB ( ham ),
EE7E (mushrooms ), “8VEZ (red onion ) F14-2% (oregano ), U1 N AIAMRALAT/R

class MargaritaBuilder:
def __init_ (self):
self.pizza = Pizza('margarita')
self.progress = PizzaProgress.queued
self.baking time = 5 # FERTH, EEHA

def prepare_dough(self) :
self.progress = PizzaProgress.preparation
self.pizza.prepare_dough (PizzaDough.thin)

def add_sauce(self):
print ('adding the tomato sauce to your margarita...')
self.pizza.sauce = PizzaSauce.tomato
time.sleep (STEP_DELAY)
print ('done with the tomato sauce')

def add_topping(self):
print ('adding the topping (double mozzarella, oregano) to your margarita')
self.pizza.topping.append([i for i in (PizzaTopping.double_mozzarella,
PizzaTopping.oregano) ])
time.sleep (STEP_DELAY)
print ('done with the topping (double mozzarella, oregano) ')

def bake(self):
self.progress = PizzaProgress.baking
print ('baking your margarita for {}
seconds'.format (self.baking_time))
time.sleep(self.baking_time)
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self.progress = PizzaProgress.ready
print ('your margarita is ready')

class CreamyBaconBuilder:
def __init_ (self):
self.pizza = Pizza('creamy bacon')
self.progress = PizzaProgress.queued
self.baking_time = 7 # FERTH, i3 HA

def prepare_dough(self):
self.progress = PizzaProgress.preparation
self.pizza.prepare_dough (PizzaDough.thick)

def add_sauce(self):
print ('adding the créme fraiche sauce to your creamy bacon')

self.pizza.sauce = PizzaSauce.creme_fraiche
time.sleep (STEP_DELAY)

print ('done with the creme fraiche sauce')

def add_topping(self):
print ('adding the topping (mozzarella, bacon, ham,
mushrooms, red onion, oregano) to your creamy bacon')
self.pizza.topping.append ([t for t in (PizzaTopping.mozzarella,
PizzaTopping.bacon,
PizzaTopping.ham, PizzaTopping.mushrooms,
PizzaTopping.red_onion, PizzaToppling.oregano)])
time.sleep (STEP_DELAY)
print ('done with the topping (mozzarella, bacon, ham, mushrooms, red onion,
oregano) ')

def bake(self):
self.progress = PizzaProgress.baking
print ('baking your creamy bacon for {} seconds'.format (self.baking_time))
time.sleep(self.baking_time)
self.progress = PizzaProgress.ready
print ('your creamy bacon is ready')

EXANFh, FRIEE RIS . waiterR O fRconstruct_pizza ik, &k
Z—NEEEVE SR, FELLER AT T EL B BT A WA AP R . R REG M EE (L E T
DITEIBA I EHE ), KB UaEIEH (waiter ) BUE(TICHS, SRAERIVEARRIALLEE . waiterds
WL Epizza () ik, SmBEMFREEZL (ESEAHEE), WTFR,

class Waiter:

def __init_ (self):
self.builder = None

def construct_pizza(self, builder):
self.builder = builder
[step() for step in (builder.prepare_dough, builder.add_sauce,

builder.add_topping, builder.bake)]

@property
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def pizza(self):
return self.builder.pizza

PR¥validate_style () RUUFHE 1T HIE M validate_age () BREL, FHITFHLEHF $240E
AR, ST ZR A A A R B — A PR A AT AT A m R R T
MargaritaBuilderZ’é, iﬁ?/\?ﬁﬁcmlﬁjﬁfﬁCreamyBaconBui1der§é‘o X BB o R TES S
builderHt, ZRRELIR I —ICH, WMRMAGL, WICHWHE—DITRERWRE N True, &
NNFalse, WTH IR

def validate_style(builders) :

try:
pizza_style = input ('What pizza would you like, [m]argarita or [c]reamy bacon?
")
builder = builders[pizza_style] ()
valid_input = True

except KeyError as err:
print ('Sorry, only margarita (key m) and creamy bacon (key c) are available')
return (False, None)

return (True, builder)

SEBL G — A main () BB, main () BRECEHIE— LR 2, ARG TR B waiter
i HE g s e vE A LU B . BN e B T AE RS I (1 s8] 5 A2 A 25 % 7 i

def main() :
builders = dict (m=MargaritaBuilder, c=CreamyBaconBuilder)
valid_input = False

while not wvalid_input:
valid_input, builder = validate_style (builders)
print ()
waiter = Waiter ()
walter.construct_pizza (builder)

pizza = waiter.pizza
print ()
print ('Enjoy your {}!'.format (pizza))

e A AU BOHEAE ik, RO 58 AU (builderpy ) 41T /R,

from enum import Enum
import time

PizzaProgress = Enum('PizzaProgress', 'queued preparation baking ready')
PizzaDough = Enum('PizzaDough', 'thin thick")

PizzaSauce = Enum('PizzaSauce', 'tomato creme_fraiche')

PizzaTopping = Enum('PizzaTopping', 'mozzarella double_mozzarella bacon ham mushrooms
red_onion oregano')

STEP_DELAY = 3 # FEEXR T, B{LHA

class Pizza:
def __init_ (self, name):
self.name = name
self.dough = None
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self.sauce = None
self.topping = []

def __str__ (self):
return self.name

def prepare_dough(self, dough):
self.dough = dough
print ('preparing the {} dough of your {}...'.format (self.dough.name, self))
time.sleep (STEP_DELAY)
print ('done with the {} dough'.format (self.dough.name))

class MargaritaBuilder:
def __init_ (self):
self.pizza = Pizza('margarita')
self.progress = PizzaProgress.queued
self.baking time = 5 # FERTH, ElEAHA

def prepare_dough(self):
self.progress = PizzaProgress.preparation
self.pizza.prepare_dough (PizzaDough.thin)

def add_sauce(self):
print ('adding the tomato sauce to your margarita...')
self.pizza.sauce = PizzaSauce.tomato
time.sleep (STEP_DELAY)
print ('done with the tomato sauce')

def add_topping(self):
print ('adding the topping (double mozzarella, oregano) to your margarita')
self.pizza.topping.append([i for 1 in
(PizzaTopping.double_mozzarella, PizzaTopping.oregano)])
time.sleep (STEP_DELAY)
print ('done with the topping (double mozzarrella, oregano) ')

def bake(self):
self.progress = PizzaProgress.baking
print ('baking your margarita for {} seconds'.format (self.baking_time))
time.sleep (self.baking_time)
self.progress = PizzaProgress.ready
print ('your margarita is ready')

class CreamyBaconBuilder:
def __init_ (self):
self.pizza = Pizza('creamy bacon')
self.progress = PizzaProgress.queued
self.baking_time = 7 # FEATH, FAZHA

def prepare_dough(self):
self.progress = PizzaProgress.preparation

self.pizza.prepare_dough (PizzaDough.thick)

def add_sauce(self):
print ('adding the créme fraiche sauce to your creamy bacon')
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self.pizza.sauce = PizzaSauce.creme_fraiche
time.sleep (STEP_DELAY)
print ('done with the créme fraiche sauce')

def add_topping(self):
print ('adding the topping (mozzarella, bacon, ham, mushrooms, red onion,
oregano) to your creamy bacon')
self.pizza.topping.append ([t for t in
(PizzaTopping.mozzarella, PizzaTopping.bacon,
PizzaTopping.ham, PizzaTopping.mushrooms,
PizzaTopping.red_onion, PizzaTopping.oregano)])
time.sleep (STEP_DELAY)
print ('done with the topping (mozzarella, bacon, ham, mushrooms, red onion,
oregano) ')

def bake(self):
self.progress = PizzaProgress.baking
print ('baking your creamy bacon for {} seconds'.format (self.baking_time))
time.sleep(self.baking_time)
self.progress = PizzaProgress.ready
print ('your creamy bacon is ready')

class Waiter:
def _ _init_ (self):
self.builder = None

def construct_pizza(self, builder):
self.builder = builder
[step() for step in (builder.prepare_dough,
builder.add_sauce, builder.add_topping, builder.bake)]

@property
def pizza(self):
return self.builder.pizza

def validate_style(builders):

try:
pizza_style = input ('What pizza would you like, [m]argarita or [c]reamy bacon?
')
builder = builders([pizza_style] ()
valid_input = True

except KeyError as err:
print ('Sorry, only margarita (key m) and creamy bacon (key c) are available')
return (False, None)

return (True, builder)

def main() :
builders = dict (m=MargaritaBuilder, c=CreamyBaconBuilder)
valid_input = False
while not valid_input:
valid_input, builder = validate_style(builders)
print ()
waiter = Waiter ()
waiter.construct_pizza (builder)
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pizza = walter.pizza

print ()

print ('Enjoy your {}!'.format (pizza))
if _ name_ == '__main__':

main()

AL/ AR A 5 i R 7S o

>>> python3 builder.py

What pizza would you like, [m]largarita or [c]reamy bacon? r

Sorry, only margarita (key m) and creamy bacon (key c) are available
What pizza would you like, [m]argarita or [c]reamy bacon? m

preparing the thin dough of your margarita...

done with the thin dough

adding the tomato sauce to your margarita...

done with the tomato sauce

adding the topping (double mozzarella, oregano) to your margarita
done with the topping (double mozzarella, oregano)

baking your margarita for 5 seconds

your margarita is ready

Enjoy your margarita!

FEFPA SR P AN LR 2R R IS A0 . IR I R S — N Bk b=t & . AU i
JEHE—TRAMAYK, FE M E R LG ERk, el Ly A 2ok S
MargaritaBuilder B, CreamyBaconBuilder? BIFM A H Y B (HZ2H M [ t.cn/RgBr-
XK5 ) 7

TEEffective Java (2nd edition)—F3H7, Joshua Blochfi#iid T —FA i i vt AR IR, X Fh
AR St b R s 1, R i AR B e SO N RS IE ALRAN EAR vRR el B
KT, Fikpuild () RMIERAPRTG . XA EFRRA R EEE . LU & HPythonSEEL,
F AP I — P A AL

class Pizza:

def __init_ (self, builder):

self.garlic = builder.garlic
self.extra_cheese = builder.extra_cheese

def str___(self):

garlic = 'yes' if self.garlic else 'no'
cheese = 'yes' if self.extra_cheese else 'no'
info = ('Garlic: {}'.format (garlic), 'Extra cheese: {}'.format (cheese))

return '\n'.join(info)

class PizzaBuilder:
def _ _init_ (self):
self.extra_cheese = False
self.garlic = False
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def add_garlic(self):
self.garlic = True
return self

def add_extra_cheese(self):
self.extra_cheese = True
return self

def build(self):
return Pizza(self)

if _ name_ == '__main__ ':
pizza = Pizza.PizzaBuilder () .add_garlic().add_extra_cheese().build()
print (pizza)

PRAT A2 — LR A s O T LU= 61 o WS OAIR S B ? A 94
AP

2.5 NG

AgEf, Bl T A G B TR T B (L ke R ) A
& — s rp i g R A T R . ZELUNURMER T, 51 B, gl it
JeHT PR

Q MEAE DRI G (R ZH, HX R e 2 AR PR,
X AP PRAL VI 7538 A E BRIy )

Q ZOR— U ZRAEANFIRRI, IFA BT R ARG S5 R B

Q AEAERA W] G, (EAERS 5 A 7] 5 5]

FATE BN TP 5 s gt H A THES B, P38 —J7Djangod) JE4L( django-widgy
Fldjango-query-builder ) 5 [ fiff FH 1 F A Ok Az BEHTML B i FN 2l 4 1 SQLAT 1 . FRAT 1
REE2) TS T B R X5, Sl R E (T ) ik S & P e hil ()
LI R4 71T B2 R B 3 PR 5 T

TESCELRSY, Bl 2] T Al R — S LRSI TN, 0 I REALBE LU B HE i R i A0 BR AR
i, AEAHETE TIRZ ARSI, ARSI — A A e A

EE3EAG A AR A MR — DRI, R RS, I TR 42
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JREET

B, AT B A A QA — A RIAR , 285BI E, B RARAd— R R A7
SYEEL ga (Hen, Bk, IR R ) &% . H P Bobdk Bl EEE RS, TEMT —2bk
5, AR H O EREIR AR, A S I Alice /3 XN, (HRAZ UM A REWg? N
REEEAlice/ T E2Z )5, Bobf G Mt —L iR, Alice T AT AR S LS ? Bobfig
SR AL IS A R ARG 2 X BERE TR T A g A T AN 20} JRUAR SE R BRI 10 1

TR

TCRE ) [ ] LA A L1 P 6 ] — 0 B A 2 W R A e . BN BIAS B R o — 1
TEkE, JEHLNEHE] S EA W R — A e R . X AR AR R, RO E SR T
BEHINE . B, QL BobfExT SkE Bk Mk it IR 2 3 Z Rk S Alice /= T, B4 Aliceifi4
ANATHELBobIRFEMLEE H [ CL IR SERRERE,  HABHZ IR BobJFORHR B 1 & ik ks L

FERETUHSEIARZ IR ], W BobMlAlicet i A A Al — AN EREETEXT 2 A5, B
2 BobXT BIEMATATE AR, X T Alice ) BIEMUAAZ AT LAY, RZINA. FATEEREBob Al
Alicefs BHFA H CIEIAS, BCREALATRT IS A S B A 252X 7 B . S2Pr_Bob™y 28
FERTEMPIANRIAS . SERRRAFIA IR A o

TEER T 5SS RIA Z 8 8D

alice bob
aIi|ce bob
517 s
EREATE EREAIE EREATE

ZEMPEPIAN G . BobMlAliceZ % W F— RIS, XA FEWE W& I/, JEH
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AN I AR — RGP R RIS, R RS A A T, AlicefStit Bl
AR BobMA MU, S Z IR o

Je A%+ BE X ( Prototype design pattern ) #if BFR TR S0 i, HAR W BRIt & —
clone () PREL, HEZ—DXRAERMASEL, R B AT ZE—EIA . fEPythonHr, XTL)
ffifcopy . deepcopy () BRECRSERL. K& —MHI1F, TR F (SCfclone.py ) AP,
AFIB. AR, BREATAIYFIE FE FRIF I, AR —A B Hp, I Hdeepcopy ()
B —Asilc, ZEHE AT OB 20 T ik, DU RSN, /Eh— A 8n 2k
>, AREAT PLZRAEX R A A IE A i deepcopy () »

import copy

class A:
def __init_ (self):
self.x = 18
self.msg = 'Hello'

class B(A):
def __init__ (self):
A.__init__ (self)
self.y = 34

def __str__ (self):
return '{}, {}, {}'.format(self.x, self.msg, self.y)

if _ name_ == '__main__ ':
b = B()
c = copy.deepcopy (b)
print([str(i) for i in (b, c)])
print ([1i for i in (b, c)])

TEFR AN E 4 FTclone.py, F3EILA R .
>>> python3 clone.py

['18, Hello, 34', '18, Hello, 34']
[<_ main_.B object at 0x7f92dac33240>, <_ main__ .B object at 0x7£92dac33208>]

BIRVRAFEI RS A7 b AR T RE S FRA A —HE , HE AR TE M RAL T IS B A
Frituhl Chth AR 0x.. 873 Do IR TEWRIE P G2 P I RIAS .

TEARBER G R34, RATHFE R T RIS — D ooc B g EM2, Wk copy
deepcopy G ERAERAFEH [ — LMK R A S —EE T

3.1 IISEERBTF

JEORBA R TCAR WU re e — X G A2, RN 200 A, AR s — 0]
To FERXA RS, MR AT AR, Hrh R R S ROk R S A R A e
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EHDNANZE (155%™ [ t.cn/RgBrOuM ).

T Bl H www.sourcemaking.com$2& it , JEIR T A A £ 53R — D0 F (S H M
[ t.cn/RqBrYa8 ]).

%
o '!D
&5 4R )
............. SRkt W
S |

N—MEAN (NT) s TRZHFE GEZERMI [ ten/RGodsth ).

3.2 BT

TR ZPython W AR T JFURIAE (IS % M T [ t.en/RqBruae |), fHILPARAFRZ I R
3, PUAXTR rebE e et & 10— N B

TAAL T E £+ ( Visualization Toolkit, VTK ) (iHFZ% M1 [ t.en/hCDIf ]) & F AR ) —
AR VIKE— MR 6 25, HT =488y /& B AL, & Al 94k, VTR
AR ORI LMo (Hen, A&, 2k, ANHEARSE, iIES %R [ t.en/RqBrecy |) HITERE,

F3— R AR I Rmusic21 . AREZIH SUE TR, “music2 & —24 T 5, # 8l
7 AU B Wi O DRk T 8 A5 5 SR AR SR M 25 28 (IS B T [ t.en/RGKSFIV ]),
music21 THEPHE BRIl ST ALERE (GES %M T [ t.en/RgBAhGK ).

3.3 NMHEAZEH

MO =KL, A B EZT L — A RN, AR A T, 763K
AT X G i B R A3 58 T AH N A SRR A W RN AR Z I, 3 T B R — A EIAS ., 7
XA ZEGI, A @A LR A R (IS %ML [ t.en/RgBrOouM ]),
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F— ROV, [IAVEE AR, R AR o X TR A 4,
FATAT LT G e B PR, 95 T — St MBS 12 FR R IR X 52 . i id
ZWEZ AR —DXIR, WEMIRZ TR 7EXFhgs T s s i £ .

Zib, FAUEY LT SIS RIA SRR, EIA AT L —22 00 R IRRIAS S R . RIS
HURFAIEA T 2 H AT (A B0 R X R A A Bl A5 BT S A2 i B e X R, 3%
ABIFN REIA RS o BT AT AR R0 52 i — 2R R B AR AL PERE (il
I/ N SEREXS R BT T] ) FIAAFHT . dnRnl FIBEIEAER (BN, i AKRSE) silkhE 2=k E
2, mYERETTRD), IR A REIA T RE R A

TEPython', AT LM Hcopy . copy () BREHFA TR Hil . LA NS5 ] H Python' J7 30K, 15
B T EIA ( copy.copy () ) FIIRRIA ( copy.deepcopy () ) Z A X (152 % M T
[ t.cn/RgBdSj1 ),

Q RRIAEE—EE SRS, (SRATREH ) RAAEla xR PR BRI R 85 A

B ZH
Q RRIAME — B AR RIG, 2 LR 7R AT G b 4R 21 06 R A BUAS 8 AHT
%EFI o

PRBERE A28 PRI A LR BRI A A ) 5] 51 2

3.4 S

iR JT NPT 2 2 ARG SLITFAZ W, 1N, KernighanFRitchied & 1) Conf 2t
b (CRERFI%ITET ) ( The C Programming Language ) JiZWIARRAS . 55— 19784EH i, P
I Cil & IR Beibn il Z S IO EA AR, WEECiEF e (ANSI) WA, XA RA
ZIIADXEAT A7 BN TUAS: ks . KB (DT80 DGR B (Bl AR Z A AL 1E# .
HR RS DA B AR A BB O AR 2 T8 4 —FE I o X FR B ML A — OB PR B e
Ko UERFNE PN IRAS Z BT Z AL Z AL, AT LASE salbe—1r, SRS UBEOR MR 5 TH A 2.
(B AN ) 2 4k

KT A T LAl f A R AR A — A R A E B o AT —A B 16 . B
THERPIVIRIZ I, BookZEE/R T —FiAT il e AR Tk G ] AR ZE R 5 M8, 7E__init_ ()
Fg, VA =ANES R ER) : name. authorsfllprice, HEM HrestZBRKINE, HHE
RELLOCHERIES (4FR=H ) IEAEZHZSE, self.__dict__ .update(rest) —fT#frest
PN EIBook B NFRF L, B B —H 45

RO B AR AT RIE BT RIS R 25K, (0 205 A R X Le 28
BHE__str_ O, IF B e WA I AR R R R, BT LA —~orderedpict

BR#tX£5 yasenluobinh £ EERIY




34 % 3% RAKX

KamrdlCEA Y, B, SR PITERS P AEANFE R . 4R, IRARLZIE TR A TE S E R
MoK 1'/157‘7*/1\2%}7, %iﬁﬂﬂ*m%@iiﬁﬁE@OrderedDict*ﬂsorted() s 17— P E A& UL
TEXFANT

class Book:
def __init__ (self, name, authors, price, **rest):
lrest®iBlTA : BRE. KA. AFE. HmBaHm
self.name = name
self.authors = authors
self.price = price # B AHEA
self._ _dict__ .update(rest)

def __str__ (self):

mylist = []
ordered = OrderedDict (sorted(self._ _dict__.items()))
for 1 in ordered.keys():

mylist.append('{}: {}'.format (i, ordered[i]))

if i == 'price':

mylist.append('S")

mylist.append('\n"')

return ''.join(mylist)

PrototypeZESLE T AL, PrototypeZEMi.LrEclone () ik, LM IR
AW copy . deepcopy () BRECK T EIEM 7e b TAE . [HPrototypedSTE L iFrifE 2 SMY T —
S ZMES, TR T ikregister () Mlunregister (), XMW EHTHE—FidsE
BRI BRI S, R UR— Nz, R

IEAh, clone () JrikMiBookZE Y __str_ M T ARG, (HIRXUGRR MR . fi
MAER S Rarcr, FATAT UL IRLETE pe b — DX RN FOE R 2R A e i, a0 s o

class Prototype:
def __init_ (self):
self.objects = dict()

def register (self, identifier, obj):
self.objects[identifier] = obj

def unregister(self, identifier):
del self.objects[identifier]

def clone(self, identifier, **attr):
found = self.objects.get (identifier)
if not found:
raise ValueError ('Incorrect object identifier: {}'.format (identifier))
obj = copy.deepcopy (found)
obj.__dict__ .update(attr)
return obj

main () BREASEER AT sURR TA IR B (CREFP BB ) — 1Bl 1. sk
AR RRASR RIS AR, AU EAL R OGS e A SO E, (AdnT g
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BHIMNISE TEXNEBIP, edicionfR—DHSEL, TEBMH—MAPIFATE, FXf
T RCBERRAS HRARA HIHE B o

def main():
bl = Book ('The C Programming Language', ('Brian W. Kernighan', 'Dennis M.Ritchie'),
price=118, publisher='Prentice Hall', length=228, publication_date='1978-02-22",
tags=('C', 'programming', 'algorithms', 'data structures'))

prototype = Prototype()

cid = 'k&r-first'
prototype.register (cid, bl)
b2 = prototype.clone(cid, name='The C Programming Language (ANSI)', price=48.99,

length=274, publication_date='1988-04-01"', edition=2)

for 1 in (bl, b2):
print (i)
print ("ID bl : {} != ID b2 : {}".format (id(bl), id(b2)))

B, AR T e G () IR IR RN AL . YR RIASR SeRE— X B, 5
WX R 1) AT S I 0 5 5 SR X R B N AP AN —

S prototype pyRISEEE N AU T TR o

import copy
from collections import OrderedDict

class Book:
def __init_ (self, name, authors, price, **rest):
Crest®B TR HRE. KA. AFE. HmBEHm
self.name = name
self.authors = authors
self.price = price # BEHEL
self.__dict__ .update(rest)

def _ _str_ (self):

mylist = []
ordered = OrderedDict (sorted(self._ _dict__ .items()))
for i in ordered.keys():

mylist.append('{}: {}'.format (i, ordered[i]))

if i == 'price':

mylist.append('sS")

mylist.append('\n"')

return ''.join(mylist)

class Prototype:
def __init_ (self):
self.objects = dict()

def register(self, identifier, obj):
self.objects[identifier] = obj

def unregister(self, identifier):
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del self.objects[identifier]

def clone(self, identifier, **attr):
found = self.objects.get (identifier)
if not found:
raise ValueError ('Incorrect object identifier: {}'.format (identifier))
obj = copy.deepcopy (found)
obj.__dict__ .update(attr)
return obj

def main () :
bl = Book ('The C Programming Language', ('Brian W. Kernighan', 'Dennis M.Ritchie'),
price=118, publisher='Prentice Hall', length=228, publication_date='1978-02-22",
tags=('C', 'programming', 'algorithms', 'data structures'))

prototype = Prototype/()

cid = 'k&r-first'
prototype.register(cid, bl)
b2 = prototype.clone(cid, name='The C Programming Language (ANSI)', price=48.99,

length=274, publication_date='1988-04-01"', edition=2)

for 1 in (bl, b2):

print (i)
print ("ID bl : {} != ID b2 : {}".format (id(bl), id(b2)))
if _ name_ == '__main__':
main ()

id () W% AR AL BT A A BCTE B0, 128 BRI T I R P AR N % AN —
R, TCIRSEPRINAF B2, JRURRT 515 e X R Y A L R4 TC FT REAH ] .

TER B PRI, Hfan i an R o

>>> python3 prototype.py

authors: ('Brian W. Kernighan', 'Dennis M. Ritchie')
length: 228

name: The C Programming Language

price: 118$%

publication_date: 1978-02-22

publisher: Prentice Hall

tags: ('C', 'programming', 'algorithms', 'data structures')

authors: ('Brian W. Kernighan', 'Dennis M. Ritchie')
edition: 2

length: 274

name: The C Programming Language (ANSI)

price: 48.99%

publication_date: 1988-04-01

publisher: Prentice Hall

tags: ('C', 'programming', 'algorithms', 'data structures')

ID bl : 140004970829304 != ID b2 : 140004970829472
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JEORREAH SR AR T o (CREFPITR T ) M3 R T — R BT a (E R, B
A BATE SR Z AT T4 R, S—MAZR . BEid () R 2R 4> A AE
HoHEAARIR], FRATHCEIN#(E 1.

YERZED, Rr] LI A © BRI )10 LT Je—2Eik

Q ARER BN R
Q AT E 1 IR 2 RS TE X R 1 61
Q il —sk P, AR LS [ 2 BSOS 2 R A R

3.5 N

TEARTER, Fefi15: 2] 1T anfar il IR Bl I B T RIEXT R S8 e RlA . i)
UL, B XR AR AT AT PR

Q YA DERREIARR, BRI
Q YA DMREIARS, BIAE S A AR

RO, BTSSRI AIERERIE AL AR, fEX R Z 5 I ABi k=, (ARG 2
AN U AR, R I A AR SR BT AT BIASER PO o TRBIATEAR B R it 20 4, (B
Rk — 1.

S RMEDLR, FA 1A EERES X — D RIA AT A 2 A R o X T RATTZ HTE 2
MRS TR R Bk IS H, X —Fr R A T . X RS TR, T RIR 2GR IR 4
SRS A B BEIRAE I R)

AR T —NIREIA B ] s ] ?'j#:l?'ythorlqj , RIS copy . deepcopy () BREE5E
B FRATH RS — e LA I v R I e R, JFE SRR T 2250 0BT

VFZHAI HEME T 1R, H K A 7EPython th i 2 — D ERHE, FTLOFARRZ JJ5t
TR BRI H AR VTR (e R E T LAT e R A ek ) Mlmusic21 (EEH]
JERIRE R AR PRI AT )

i, BATHE TR RIS, IF Sl — DR LUCR s B 1R G IXRETE BT
AP TR BT BUERI AT 2, JF BRI AT AR (5 8, IR IR (5 & .

JEPIRECRA A W Jn — D BIE R BT SRARR A S R, B —Fh A
R, A F T S AR AR Z A4 A
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EACRS RN

ZER RIS AL B — N R R TR SR (Fotn, BRI ) ZIRE R, R At—
AR PR S A O ZORBE e (2% [ GOF95, 2515501 | MM [ t.cn/RqBdWzD ).

#EEREMX (Adapter pattern ) JE—FhESHY R, B BHFRATLBUM A 1 2 1]
AURAS . 15, MR — TR DA FAE & S IR A B — 2 T— B R G,
FEAL BT — R G, AR TS AP S RE IS IE (5 B DU AR D WL . {3
SO S REE R, s AFRATICIE D R IX LeA0R (i, dUrFRIANRRIZE A7 Rt ), B
DU EBUA S A B A DI SRR . A LEHBL T, AT AG S — D BOMU)E , U2
TEWANE D 2 (B BE i 5 A BT RO B, X MU 2 e TS T 2% o

HL 7 55 R G 5 AR BT A A o R RATE N — AR S R as —1
calculate_total (order) PRE. XA PRECTE —NITHAS B, HET TP A £ 5
( Danish Kroner, DKK ), U FA T2 F 2074750, FLal%£ 7T ( United States Dollar, USD )
ML (Euro, EUR), R MEEHMER, WRBAIA REMIER, IBATUY RAS,
TR — S35 bR, K2 BN DKL USD, 3 #& MDKKEE R EUR . {H 2 U1 5R R AL
PIANEPER Ty =g gt FATICE D IR, ARG E A7 FEXFMENL T, TR AT LA
AN (B, FRETE), (HIREESA TRE . BRI RS — Mt (X
L ey ) FHEEE I ZAE DK KA U U 2 Y USDEEURAR 2

T PE A A IR Bl e e o R OR UL, WRIRBME A — A0, e
function_a (), {HfUA function_b () W, FBART LI FH—AEEAAE function_b () §5#
(i&MD ) Mifunction_a () (2% [ Eckel08, #520751 | FIM 5T [ t.cn/RgBATCD 1), AT
PRACT DX FEASL, XF RSB iantt . Horp—AMol 7o, A — Rk S . . 2,
AARTFR R — S50, IR, 7E4.475FA PR 20 U] (5 38 F 2 X

4.1 IPSEEFERIGIF
WHFRRATITA NG R F SR i =, RSB 0y, AR ER, RRAE
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— AR RET MLl — B A RN, A (LN, iPhone THLAYINFEAE T ) HEHEFIAR B LK,
T ZAE ] — N USBIE AL o ANSRAR MR S B [ 5 I [ iRA T, TN AR BB TCAS R IR e FRLI
B — SR RO . WRURMERIN B SE Ry, [RIRRANtL; SRR il EEfs JCAEANTE !

TR T RS LA T0F (S %ML [ t.en/RqBATCD ), Zisourcemaking.com T
V.

4.2 HEREIF

Groks&— 1 Python#E4E , 12177EZope 32 |, LiF THUEIT A& . GrokHEALMH A& MLy, ihE
A X TCHT A E AT A48 E APIARME (IS H ML [ ten/RqBdigM |).

Python®f = J7 i Traitsth (i FH T 3@ FLaesisX, Kl S e i 0 (3i—4iE10) x4
EEPRRCSEBL T H2 OIXTE (IS %ML [ t.en/RqBdg28 ).

43 NMHESG

TEREA = i filE R Z 5, T W REHT R R Z ), Gy R HAT SR AR, W AT DA 38 e
B (IS ML [ t.en/RqQBATCD |)o 385 PISAFEEHE H i i) — e sl B 2 2 H T .
QR =AU, RS TR ICE VI R L IEACAS . A2 B IHAY, 20T H Ei A
VISR . BiE—2, JATT AU — A IHA A SE B LA R R AT TR, AURAY)SE
Frfy, i HAd T R E A RN (ES % M [ t.en/RgBAFAO ). FFat/3t Hl R R (open/close
principle ) J& Al [ XA A FEA N Z — ( SOLIDFAYO ), 7 BH— AR SRR X S I
A, RHMEON RSP o AT X s FAT I TC T B — A SR A RS g Re e
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42 Fa4x FEREERX

F1h o ERCAREGRE MBS (% M5 [ t.en/RqBghbH ]).

P, FERAS™ RS R Z 5, 7 ZERIXET B R Z I, AR B AT IR Ak, A T
foE— AT, BRI FR

Q AZGRUFA 5 4 1 PR
Q AN ST/ P )

4.4 23R

fi FHPython S BLIE it 2 AR 2Rk (152 % [ Eckel08, 5520701 |, Bruce Eckelifi /s
HTA B ER R A AR K, (A2 Pythond (it T—FPRMR TR, FEFRE R, XFPSCHE B A Y )7 =X
W2, RIVIZC AR — T, PO e TR, A3 rh AT A 2
T I S A R

FREFR BOAHL" W FATNHA —computers, Ik E/R—ATHELNEE
AMER . X—HBIF A2, Eiicomputerds, HIEF MR, KEATRA A E TG R AR,
AW BESE % — 12K,

class Computer:

def __init_ (self, name):
self.name = name

def __str__ (self):
return 'the {} computer'.format (self.name)

def execute(self):
return 'executes a program'

TEX AL, executelr Pt EHLAT LISATI FE a0, iX—J5 ikt & ot ia .

MAEHARER “RINEEMSA” 5. KT HEZORekEEMH, If iz Em
EIRA HIC RS e e B A W2, SsynthesizerfllHuman, fESynthesizerZk
o FEIMEHpLay O FIEMT. fFHumanZE, FEFEH speak () TIEPAT. HRIIXH
AIIEINEE, K AT — A R A AR s

class Synthesizer:

def __init_ (self, name):
self.name = name

def __str_ (self):
return 'the {} synthesizer'.format (self.name)

def play(self):
return 'is playing an electronic song'

BR#tX£5 yasenluobinh £ EERIY



class Human:
def __init_ (self, name):
self.name = name

def _ str_ (self):
return '{} the human'.format (self.name)

def speak(self):
return 'says hello'

BERAH, BRA R &P UHE T Hexecute () ik, A MIEDPLay ()
Flspeak () o AW Synthesizer MHumanRIFTHE T, FATZ UM EA BRI A RL7 Wl
aoeRUR ! AR —NE T Adapterds, SR O X QOE LB — g — A
__init__ () HEMobi SERIRATEEREBAIXT S, adapted_methodstg—>F-4iL, FEEX]H
(SR 2 i SR 0 s, (B R T i ik

class Adapter:

def __init_ (self, obj, adapted_methods) :

self.obj = obj
self.__dict__ .update(adapted_methods)

def __str__ (self):
return str(self.obj)

T A A S B AR B s Fl|Fobject sEHNEAXS J& T comput er KAy I
BRGATEGEN AT A E I A IS5 R b AR B0 RN RE EHAA N i adapter
FRERLEA T, G, MTIrAXS, ZumfUiEn] DIG AR Al execute () J7k, 1
Toita KBl F A2 22 8] AT 11 22 531

def main() :

objects = [Computer ('Asus')]
synth = Synthesizer ('moog"')
objects.append (Adapter (synth, dict (execute=synth.play)))

human = Human ('Bob')
objects.append (Adapter (human, dict (execute=human.speak)))

for i in objects:
print ('{} {}'.format (str(i), 1i.execute()))

AR E B IE B AB T 58 3480 ( 3CFexternal.py Fladapter.py ), IF FiR.

class Synthesizer:
def __init_ (self, name):
self.name = name

def _ _str_ (self):
return 'the {} synthesizer'.format (self.name)

def play(self):
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return 'is playing an electronic song'

class Human:
def __init__ (self, name):
self.name = name

def __str_ (self):
return '{} the human'.format (self.name)

def speak(self):
return 'says hello'

from external import Synthesizer, Human

class Computer:
def __init__ (self, name):
self.name = name

def __str_ (self):
return 'the {} computer'.format (self.name)

def execute(self):
return 'executes a program'

class Adapter:
def __init_ (self, obj, adapted_methods):
self.obj = obj
self.__dict__ .update(adapted_methods)

def __str_ (self):
return str(self.obj)

def main():
objects = [Computer ('Asus')]
synth = Synthesizer ('moog"')
objects.append (Adapter (synth, dict (execute=synth.play)))
human = Human('Bob')
objects.append (Adapter (human, dict (execute=human.speak)))

for 1 in objects:
print ('{} {}'.format (str(i), i.execute()))

if name == "__main__":
main ()

PATRXAET, FH s

>>> python3 adapter.py

the Asus computer executes a program

the moog synthesizer is playing an electronic song
Bob the human says hello

AT S rumanFlsynthesizer R 5& Fum T 4L 11362, HET R A 1R
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e XK T !

B A NSRBI ZR~T , YATAYSE B — R, YA 2R — B finame
W, DU A 2is R

for 1 in objects:
print (i.name)

TR B N AR BRGS0 F BE SRR 1R AT T SCRY AR P A
KT, FPARIZIL EE THA” M ABCABOE R XA, FefiT A
Pt — MR O . AT fELEIX BU U A=k

[ @ B — Tl RS RS Bt 00 B R ER PR L, ]

4.5 NG

ARENA T IERCABO T AT AERCASEGEA (24 A ndE. AT
SRR, AFSEARB] N ROZSF SR M TR 95 R Ff T KA A 1Y
HiE ., A HEN S

AL E—F 7 A e i R 25 T BN SR Z R RE T A . PythonHEZRGrok FIZH =77
£ Traits 7% [ AR 138 LA AR A5G APT—BCME AN DA . T/ A1 SR 5 3 86 5 T 25
DI

TE4.47, FATE R T A ALERCA A, oA B UCAIRA B A IR B RE DTS 452 1 Y
— &k R L1 RS RO A S A S TAE M S B o BARTEPython P IRATTRT LI 2
g )r S HIT28 (AR ) SRSECHUERCABI, (HIXFHA R —FRER AT 5

SESEER, FAPRE T I M A ORI R AT, R T8

O EERRBRIZE, RE—EPRIEF RBGEIET, FrUEREL XM, —F8E
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f2imas I\

TR A A TR — DX RAINBINDIRE, #A T X LA R 1T e 77 ik

Q WRAH, TP EEREDIRERS MBI TR A2 (Fln, Bin—ASEe i)
a A S
Q {4k

S8R, Gl DOZ e B A, RO RRMASAS R, R R RSN, I
HR TN XA A L (2% [ GOF95, 453101 | FAMTL [ t.cn/RqrC8Yo ).

B FRATTRAE S PURP T B ke, DISCRRshASH CiB47ht ) ¥ R— X4 Thag, X fp
Tk B i . 54525 ( Decorator ) ARZURENS LIE A 720 (NS HABXT 4 ) shS ko)
gesmEl— 1 xgd (153% [ GOF9S, #1961t |).

EFZamBEE T, MHTFIME (dR) KRB (2% [ GOF9S, 5519811 ),
fEPythontfr, FATATLL (IFEHNZ ) N EEMERRE . — 1 Pythonf& i g i E X Pythonif
B —MRE A, TP R A2 ksl sR BT, ICT AR . DSEERAY AR R UL,
Pythonf&Mi#f & — AT FIXT G (eR%k. 5. 28), #2— D eRBOR einfENEIA, IR EY)
— RO 4 fout (15 S % W T https://pythonconquerstheuniverse. wordpress.com/2012/04/29/
python-decorators/ ), X M 1] LLEATAr] HAT 5 28 Ja iy ol 0 2 M E— M ds . 7E56 15
g2 E b O/ B AT TN & propercy BMids iE— DIk RN — B g, 755477, K
TR > ] S B A FRATT A OB s

T APy thon s i 5 2 AL — b — M9 SEM X AR . Pythonf i 2 REMUINI LR 1 L&
Wi 28 %, Hob 22— RS B SR (12 % [ Eckel08, 455950 ] AR 5T
[ t.en/RariLeQ ])s

5.1 IR EIGIF
IR R B, XIS E Nz AT S E RS, Bimes i =0
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AT E—DXIRNRE . XY AR BITA, Him— g . AR A A BLEE Sk
(TERTHRENGE L B DL ) 55,

T Hisourcemaking.com$fit, JE/R T IRATAT LLUNfay{fi FH— L & FHEC AR B —i0AR, (i H:
TR . EAELILHE EBR (SR [ ten/RqrC8Yo ]), W, EIhMiH T 724k, HAE
Pythont', XIFASEMTTHY, PN A] DM HITE & N B B ds R

-

K
et -2 S
LR AR HEBLH
MR & Mt 2

52 ERIBITF

DjangoffE 42 K M fifi & i, Hobh— Mol F2ALEE 4% . DjangofJALE ( View ) EHfi#F
ATHFLUT LA S (1ES% M [ t.en/RarlJbA ]).

O PRI SEHT TP SR 4 HR & 19 37517]

Q EHEEE I LA TR

Q 52 B P 42

O S THHEHTTPI R L 2217
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GrokHEZR L FHE R SCBUA R B AR, FEan R i LA &L o
Q F—A R E M N ST

Q DURFERBROR S — AT ik

Q S BLIE H A

53 NRAZES

M TPy & 12 5 ( cross-cutting concerns ) i}, 1B gi R 202 K AR (352 % [ Lott14,
5522301 | AIMIT [ t.en/Rqrl600 |), DLF &A1) 5 5 i) — 2665 1

Q HHEm
O F5a08 (XEAFSRMUTEIRESRS, BREZATA LR N, Bads
RI0)

Q 247

Q Hik

Q i

a ik

Q Mk g5 FL

Q 46

Q fing

— kU, N e AR E R, TR T A, SRR E ERE DI e AT

i FHE AR A 55— WL+ B A 7 2@ ( Graphical User Interface, GUI ) T H4E,
TE—NGUIT HAEY, FA 145 HEEW K — 2ok, Lt B . B IREE, BSmE g
LR A

54 S

Pythonf& i gl F I HAEH 3K . /7] LITEPython B M python.org B # CA%E T i (152
Z ML [ t.en/zZRHPIg4 1) H R B2 &Mids A RG] . A H, FRATDEE 2 > anfe] sE Bl — A~
memoizationf&figs (IHES% M [ t.en/zQI9AET 1), FrA 1% sk Z#N e memoization i $253 , Ff
2RI H BRI SN G+ B IH R Se M AE BN F2 88, 4% 1Y, (BPERRR K
K, B AR/ N EE W R Itk . Bk BERARTI 7L (3 FHibonaccei_naive.py ).

def fibonacci (n):
assert(n >= 0), 'n must be >= 0
return n if n in (0, 1) else fibonacci(n-1) + fibonacci (n-2)

if name == '_main__"':
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from timeit import Timer
t = Timer ('fibonacci(8)', 'from _ main__ import fibonacci')
print (t.timeit ())

PAT— TR LR S B A 218 1 TR LIRSS TR . iz
A7 BR80T /R o

>>> python3 fibonacci_naive.py
16.669270177000726

ffi Fmemoization F I B BRER I . 76 FEipaS, FAVHEH—1dice kEFERIBH
oo rp 2 S RUE, FRIRHBAB L 4A fabonacci () BRELIISEL, 545 10083 %L,
MASEEE 84
known = {0:0, 1:1}
def fibonacci (n):
assert(n >= 0), 'n must be >= 0'
if n in known:
return known[n]
res = fibonacci(n-1) + fibonacci (n-2)

known[n] = res
return res

if _ name_ == '__main__ ':
from timeit import Timer
t = Timer('fibonacci(100)', 'from _ main__ import fibonacci')
print (t.timeit())

AT HE T memoization RS SE L, 7T LUR BIMERETH 2 T ORRIERT), =X TR
{EVEREdLR A2 Y o i AT BUREGR AN R B

>>> python3 fibonacci.py
0.31532211999729043

{EX P34 — e @l BARPEREA TS — AR, (EfRASt A il Fl memoizationA IS
FEMTE o WERIRATHE Y RACRS, InATE Z 4R, IR AR i — A, IR 224
FERIWE? RIZRPEE AR T — A pREUEnsum () , ZPREGR IR AN ECEE R XA PREE AT
EFmathfldef, 2 Ffsum (), HBNTHEERE S MR BIFREE D IREA . (HEXT AT
AR HABREL (B, DR =M . RPFEITREE A SE ). BT VR OO FE B 1 PR AR
BHOAAE. [ memoization e Fnsum () PRELAIAASUNT Fios .

known_sum = {0:0}

def nsum(n) :
assert(n >= 0), 'nm must be >= 0'
if n in known_sum:
return known_sum[n]
res = n + nsum(n-1)
known_sum[n] = res
return res
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WAEAEEINHPRRE? 27— 1% Hknown_sumfFr 7L, MnsunB AR,
I H PREUAS B LA E i memoizationff (R % . IXAMRHGE AL ARG A LB HIZ A% . PRFFE I
PRECS AN R A R —FE TR, (BAEPERE e 5 (0 Flmemoization 1 PREAHIT , X AT REMS? iz
M, BSCRTRE, MU e s m s,

B A — AR 1 BB TR memoize () BREL, X MMEMi g2 — AT B
memoizationf¥) R EnfERE A, i — 1% FNknown ) dict{ENZEAT . BREL functools.wraps ()
S A EEAR A E R R A EORERG], (AR, P e RE OR P R U R S SRy ™
4 (ES% ML [ ten/RarlOKS ). XFMEMER SR *args, BB BRELTT fig
WAZEL W fibonacei () Minsum () AFEALMSE, A HrargsiSREEZRM, HE
TMERESEM,

import functools

def memoize (fn) :
known = dict ()

@functools.wraps (fn)
def memoizer (*args):
if args not in known:
known [args] = fn(*args)
return knownl[args]

return memoizer

BUAE , XA RRAS B BRI i memo i ze () MR o IXAERERE PRI A AT e SO PERE
el i (Uit ) KRB —MEMids . B enaneifiik, Hfname G A EZAE
FHRY BRI 24 FR o 32X FOR — AT B e TRl . FRA0TEE 20T AGE S X SR TE
FEPI TR, B IR RGN ORE B T WA 5~ Hr A faf 3 AT T3 09 Rl il memod ze ()
Bt g .

@memoize
def nsum(n) :
VR R AT A
assert(n >= 0), 'n must be <= 0'
return 0 if n == 0 else n + nsum(n-1)
@memoize

def fibonacci (n):
ViR e AR RS A B
assert(n >= 0), 'n must be >= 0'
return n if n in (0, 1) else fibonacci(n-1) + fibonacci (n-2)

PR fofe— TR s AN BB A R K, I EEHARRE . measurefe— 7 4UF13K,

O X HUERR SO FAT 8 . — T
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AT RS ER , TS name_ M doc_ 20 UMA] RS TR 1Y BR B4 AR A SCRY P45 R (.
B 24k Mmemoize () HMlFkefunctools.wraps (fn) &M, BHAEEGVIHUILL,

if _ name_ == '__main__ ':
from timeit import Timer
measure = [ {'exec':'fibonacci (100)', 'import':'fibonacci',
'func':fibonacci}, {'exec':'nsum(200)"', 'import':'nsum',

'func':nsum} |

for m in measure:
t = Timer ('{}'.format (m['exec']), 'from _ main__ import
{}'.format (m['import']))
print ('name: {}, doc: {}, executing: {}, time:
{}'.format (m['func'].__name_ , m['func'].__doc
m['exec'], t.timeit()))

BARBAIECAEH R 5B ARS (S0 Fmymath.py ) RIS BORE Bl o

—)

import functools

def memoize (fn) :
known = dict ()

@functools.wraps (fn)
def memoizer (*args) :
if args not in known:
known[args] = fn(*args)
return knownl[args]

return memoizer

@memoize
def nsum(n) :
Cr R AN T 6 A
assert(n >= 0), 'n must be >= 0'
return 0 if n == 0 else n + nsum(n-1)
@memoize

def fibonacci (n):
v e EEARR RN 0 FaAN g
assert(n >= 0), 'n must be >= 0'
return n if n in (0, 1) else fibonacci(n-1) + fibonacci(n-2)

if _ name_ == '__main__ ':
from timeit import Timer
measure = [ {'exec':'fibonacci (100)', 'import':'fibonacci',
'func':fibonacci}, {'exec': 'nsum(200)', 'import':'nsum',

'func':nsum} ]

for m in measure:
t = Timer ('{}'.format (m['exec']), 'from _ main__ import
{}'.format (m["'import']))
print ('name: {}, doc: {}, executing: {}, time:
{}'".format (m['func']._ name_ , m['func'].__doc
m['exec'], t.timeit()))

’
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L

X

TEE, SEPrRYRAT I A) nT RE A BT AN T

>>> python3 mymath.py

name: fibonacci, doc: Returns the nth number of the Fibonacci
sequence, executing: fibonacci(100), time: 0.4169441329995607
name: nsum, doc: Returns the sum of the first n numbers,
executing: nsum(200), time: 0.4160157349997462

AFE X7 E R R A AR A A R RS2 PERE . UIE, ARATREAR S TUX AR i
B, BEOIBA D EARAEB T I E o BB pR Bk ST O 1, ESR AT AT Tt
PRE R TIE iR . XA R 2R~ il B 20 1R S U o

v

w
os

i

o

e
[ ~‘Q RS B AT — BN TR A Rk R BRI AL E
r

AR B 5 — A R RS 1T DU 2B ok B i — A R A WA W MoxX — 4
P, RS —A%, B — B B AR B I pR &L, IFK N H Fosum () Al
fibonacci (), ZMMEMig LA ARFHAT?

WERARATIAR 7800 BRAE Mg . IS AFAT B — DRI B AR IR . B M fmemoi ze () ToREBiHE
Z LSRR AU AT LIS — 51?7 IR S, SRR RO X A

55 g

AT T B A S S Python R 5 DGR . FeAi M P aisioke e — X4y
10, TEHHHGR, AERI7E. Pythonit— i TIEMGRAIMES, FIFBRATICH gk R4l
FRLREY AL AT R (e, Jrikalisl) it FA Tl LI I Python A B A 451 o

Foll 1 T B P—SE R G 1T U RIIRAFEL . MK 1 0L 5, DjangoFiGrok
AR TR FUR I AR, WA TR 4RI

AR R S BUR D) G R A 2 A5 58, DR O BRI S T sl P AELA TS 5 P T 1) 36 52 4
PRSI E5 3T P IRAHEBIR MR UGS 5 b, SAWHUR T — PRI,
memoization. FA 17 BB A dw anfar i LARE BYFATTOREF pRALTRI O, Rl RE .

AR EE AP 0 SR ] T ARSI RS e i PRI I A, IXRR IR RE R X — s R T H I TP 2
WULAY CHOAARHE W) gifelmlisl, o4/, —Miifb ARGV,

O XARETREA 1R . SREIER, nenoize () M EZBRBRA R, — T
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RO LA e, BETURII ) O AR A AR ) KT, BoFh
WO, VFEMWIUT, Fef AR A Je b BR8P 3 SEH B A B T e
ROCMPEE 2ot , IR — AN LA T A% P R R E RIS (2% [ Eckel0s, #5200
5 1). AL, S (Facade) RAEEATHARLZ LI — MR . _

TR T AN € XK Wikipedia EAMIUS A Tavail 5 R IR EIFOR (T5S% M
Bt [ ten/Rari38m |)o MR —DNRIHIPLE:, RUBEBITHRBZ AT, fifekid, XE
PRt e IBMATA ROIR—2, I - RS20, Rah— AR — S AR
WFE. CPU. WAF LA KB BART EMNRIEAT 5 51 S nafe P BB SR E A7, CPUNILLZI
JREHBAERGN, 5F5 . NTASHER SR IR F P v, R BE — MR B
R, IR A D B B IE R P iaTT

Class CPU

Class Memory Class HardDrive
Jump ()
execute () load () read()
start () { \ /
cpu=CPU() Class Computer
AL

mem=Memory ()
hdd=HardDirve ()

start ()

mem.load (BOOT_ADDRESS,hdd.
read (BOOT_SECTOR.
SECTOR_SIZE) ) omputer_start( g):'flﬁﬁmi
cpu, jump (BOOT_ADDRESS)
cpu.execute ()

}

MEHF R BIZETT T, A Comput er RFFERREE 4 P ChS . & i T computer i)
start () ke P HAMEZ Z5RFER i A comput er K4k
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6.1 IISEEERBT

FEBLSCH, AN AE S5 I YIRS — MRATEA R, 8RR E L BIRIRERTT, &
RRIR G AEVR RN 553501 (2550 . BRCHE . — AR BIAE ) KA VR e LR [l R A R 53 2 ) 72—
AN A . T B B sourcemaking.com $& it , LUK FRIE KRR T X407 (152 % W 1L
[ t.en/Rarlrtl ]),

% PRSI A

>

| ! |

TTHRJEST 2 P

AT PRREA A BB E 42 SR SR — ML MRS — D RERIERET 3, RS
PEBIMARE R S o 28R, XA T DL — N R A s RIS RO S 2 1 B, [RIRE T LA an
AR, HmitHEL.

6.2 ARG

django-oscar-datacash#% £ & Django ) — 15 = g, FF4EMiDataCash 2 - W3¢, 411
H—"catewayZ, AN ZFDataCash APIRATRIEE TN, 1EIRZ b, BEWRALEH —TFacade
J, PR HHIRLRE APT( SR AILZ RSO TE ZL AL FRAN TS 9N ), IFEEXT T B S BEORA 7= 55 9 RE ) (3
ZZ ML [ t.en/RqrlgCG ),

Caliendoje— 4 T4 Python APTHI YL T, B & — 1 facadefbih, ZAHLf /NI
ORI L2 AR FAH RS (A5, FFR TG TR racade LI AN G U E
R B2 (2% ML [ ten/RarlkiU ),

6.3 NAZRS
(IO P A B B RN — L R R A LT SLASMILZ I , %
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6.4 S£IL 55

St At 3 g B MR — A7 i R B RE R — D R . [, W RGBT IIGE,
SRR T RS

ARG NTBIIRE TR B 20 % P i CH A — DM AL« FRATTAT ARk AE RGN R, (HE
B CA A FH OB AE , A2 XA AR BRI o & i (RS AN TR B TR s (155 %
[ Zlobinl3, %4471 ]),

WMRRH RGO FZ)ZE, MR BEEIR EH . O —E5 I A—IMRA M A, JF
B EYom i BN RS . X E T RS2 B kA, Rl ity 290 (i
%% [ GOF95, 4520971 ),

6.4 I

B AR 2 Mk 45 i A 7 LB — DA RS, A TMINIX 3 (152 % M 1L
[ t.en/h5mI2X |) BGNU Hurd (iEZ% M1 [ t.en/RqrjZAl |) AbkE, ZIRSGHREIRIER G A —
MNIEE, FROSH A AL (microkernel ), TAEFB T2 T, RGEMFTAT HAAR S #0325
—FPfRSS 4 (IRShFRP RS . RIS A% . SO RS 455 ). IR IR E T — A
WAEHEEZS [R], DU PRGN A% Z 3BT o X R s LS8 R R G RE A, . T mT 4 |
NG, B, A SRS AR AR AR AR — AN R sl iR g5 R = Las T, r AR BR Bl
P I — A bugd EARELL ARG, G B HAb R S5 0 . HL Sk RE T8 AN
RGP e, PO IRSS ERE R NAZ Z 0], 3845 ST i iR 55 tHERE 2 (8], (5 T B A 3 07 =X
PEATIEAE o THEAE 2 % (Wi Linux ) B4 A ) L2 NAER RV Jin &2 2% (36 2% W 1L
[ t.cn/RqrjAKS ]),

BT serverdz ATV IFASEEE, i F—A EnumZE R AR R filik — A AR 45 R SRR S
i HapcBHR AR 1 Xt serverdl O HAZATRILA L, FHoRHI T2 LB M boot () Mkill ()
Jridio X BARG R AR S HERR (AR 8l . 5P S R ARAH N M T5 ZER R A sV o ARk ARG it
abelib, FFCEFIILAE BRI,

Q M1 Ed Hnetaclass B F K4k K ABCMeta,
O ffifleabstractmethodBfiti KA Hserver B FTA FISHN (HRHI M ) STEHRLL
7‘5"?{0

ZRB R — T Moot () Bikill () ik, BESEKAEM 4. BhReabstractmethodl®
Higs 2 e AR . — VIR ek 2

AR LU i B Uis

@ X HEMy e IFERE I EiYinterface, THEHE —ARE EIELHILIE ., — %1
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State = Enum('State', 'nmew running sleeping restart zombie')

class Server (metaclass=ABCMeta) :

@abstractmethod
def __init_ (self):
pass

def __str_ (self):
return self.name

@abstractmethod
def boot (self):
pass

@abstractmethod
def kill(self, restart=True):
pass

— PRI E RG] AR 2 A BB RIS AR, G SO IR S5 30 . AR A 55 A
SIS IENR S5 HERR . LIRSS R RN /0 F RS R A5 . XA -4 1% A AR R 55 3
2 (FileServerfllProcessServer ), BT Serverf DERSIIMA HEZAN, BAIRS HEREL
TLEA A CEFA R . B, Fileserverfi—A create_file () kM FaI#E S,
ProcessServerfi—{~create_process () 7L TAIEE#H

class FileServer (Server) :
def __init_ (self):
USSR S A R AR
self.name = 'FileServer'
self.state = State.new

def boot (self):
print ('booting the {}'.format (self))
U R S AR R AR

self.state = State.running

def kill(self, restart=True):
print ('Killing {}'.format (self))
Vgl PR S kAR B R A AR

self.state = State.restart if restart else State.zombie

def create_file(self, user, name, permissions):

U e By AR A A B AR ) P AR

print ("trying to create the file '{}' for user '{}' with permissions
{}".format (name, user, permissions))

class ProcessServer (server) :
def __init_ (self):
CUMAE LB AL IR F A2 B R 0GR
self.name = 'ProcessServer'
self.state = State.new
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def boot (self):

print ('booting the {}'.format (self))

LB HATR S AR R AR

self.state = State.running
def kill(self, restart=True):

print ('Killing {}'.format (self))

CrAOR B ARIR S A2 R e ARt

self.state = State.restart if restart else State.zombie
def create_process(self, user, name):

A E R PR R A £ R PIDF

print ("trying to create the process '{}' for user '{}'".format (name, user))

OperatingSystemZ&E— I, __init_ () HEIEFTA T EAY RS SRR SEH], start ()
WHERRGA S, SRR, WS, AT LS IINE £ 4 f0. 255 7 gV R IR 55 15 1)
#, WA ik create file() Mlereate process (). W& FUIIMEERA , FHA RIS HS _
%mOperatingSystem%%@EE/‘Jo z)i'fffﬁﬁ%ﬂjﬁ%ﬁﬁﬂ\%ﬂ@élﬂ*ﬁ%?%, li[ﬁﬁﬂ, H&%ﬁ*ﬁﬁﬁ
e AR R S5 SRR A BT

class OperatingSystem:

gk

def __init_ (self):
self.fs = FileServer ()
self.ps = ProcessServer ()

def start(self):
[i.boot () for i in (self.fs, self.ps)]

def create_file(self, user, name, permissions):
return self.fs.create_file(user, name, permissions)

def create_process(self, user, name):
return self.ps.create_process (user, name)

TE T I S ARG L (S facade.py ), I LAFEBNF BT S #H R, EN10F
TEZN TiEEE T ARG E RPN S (User . Process flFileds ) FIR 55 i #2
(WindowServerfliNetworkserverds ), #EFEPITIMAGE N — MRS KRG —T (fildn, 3¢
B )o ATRER R B R IR 2 R AR oK, (HEA R Z )5, & P Ui AT
BB Operat ingSystemIMNIZEZ AMIAEAT R4

from enum import Enum
from abc import ABCMeta, abstractmethod

State = Enum('State', 'nmew running sleeping restart zombie')

class User:
pass

class Process:
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pass

class File:
pass

class Server (metaclass=ABCMeta) :

@abstractmethod
def __init__ (self):
pass

def __str_ (self):
return self.name

@abstractmethod
def boot (self):
pass

@abstractmethod
def kill(self, restart=True):
pass

class FileServer (Server) :
def __init_ (self):
USSR S A2 R R AR
self.name = 'FileServer'
self.state = State.new

def boot (self):
print ('booting the {}'.format (self))
U AR S AR R R

self.state = State.running

def kill(self, restart=True):
print ('Killing {}'.format (self))
U gl SR S AR B R AR

self.state = State.restart if restart else State.zombie

def create_file(self, user, name, permissions):

VARG E ARG A R, AP ARF

print ("trying to create the file '{}' for user '{}' with permissions
{}".format (name, user, permissions))

class ProcessServer (Server) :
def __init__ (self):
A AR IR A AR R R AR
self.name = 'ProcessServer'
self.state = State.new

def boot (self):
print ('booting the {}'.format (self))
VR ARR S AR B R AR

self.state = State.running

BR#tX£5 yasenluobinh £ EERIY



def kill(self, restart=True):
print ('Killing {}'.format (self))
VO BAZIR S AR R A9 RAE

self.state = State.restart if restart else State.zombie

def create_process(self, user, name):

C e E R PR AR £ R PIDF
print ("trying to create the process '{}' for user '{}'".format (name, user))

class WindowServer:
pass

class NetworkServer:
pass

class OperatingSystem:

Cerghag e

def _ _init_ (self):
self.fs = FileServer()
self.ps = ProcessServer ()

def start(self):
[i.boot () for i in (self.fs, self.ps)]

def create_file(self, user, name, permissions):
return self.fs.create_file(user, name, permissions)

def create_process(self, user, name):
return self.ps.create_process (user, name)

def main() :
os = OperatingSystem()
os.start ()
os.create_file('foo', 'hello', '-rw-r-r')
os.create_process('bar', 'ls /tmp')
if _ name_ == '__main__ ':
main ()

PATEABIT 22 BRI AEARR 55 HERE B a5 B

>>> python3 facade.py

booting the FileServer

booting the ProcessServer

trying to create the file 'hello' for user 'foo' with permissions - rw-r-r
trying to create the process 'ls /tmp' for user 'bar’'

5[‘5(%%OperatingSystem@?UTﬁEﬂﬁ/‘Jﬂgﬁﬁo EFfﬁﬁﬁﬁ%ﬁJuﬁﬂiﬁd%ﬂﬁﬁ, M JCH5 A1
EIRAERGRINERANTY, Hn, 2RSS ERERIAATE . TR U2 2 i T LA D7 2ok ) S
EmERE, (B2 AT TR . ARG, IR ASEBX AN T7 k2 —VEh R~ ais
AHRIEBL o
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6.5 /&

Az, FATT2ES T el AN . R P A AR L — N R A R G H AR R
GG et i, SRR R 2 R G AR AN L T B 0, — BRI — N,
PRA S BAT I e B 5 ) S 1 DR A — MR R 8 e s AR W BT WA A M FH P T Jek
HIHZZHBIOS . 5 a7 UL R A R G Ak b 3 . IS A TR AN BT £, Lo,
AV B AR TE A B B IRERT T, 84 J5 shblah 4 i FH B RE

FATHHE T WAME /NI Django s = 411f: django-oscar-datacashfliCaliendo,
B d AN S i — AN A B iy DataCash APILL I ARAE SRS M0GE 1, B NEMENMEH T
AN, Heln, ZBAF . BT AR AR AP E N IZR A

AT T HNIEEAR R RSB, I 22 I 55 ERE R E R e T A0 4 101 S BOR A5 sRA 25
o SNIE— R R G AP ERIIURET 3, Ny 2RO B0 200 S U T AN RLZ S0 R GE AKX
BeZT

FrEh, BATR T T PR OR I R, $18 REERIBTRAIR
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ZTRI

HIT X R EIEE R TTEY, T )0 G0 R GE AT RE S I MERE IR RE . P4 RE ) RT3 1 ¢ U2 R Ay
AXRGEF I, AR RET IR . R R R Ge L nl A2 i BRI RE RO IR, PR 2L
TEH PRI R B R (WATRERIT ), KL R R IR

XA Z Tl A, R SR — AN X R0, T2 BN NAE. BARE
PR TR AL T BRI A P72z [a], HBLSCHIR R IR —ARGHRER T A 1Y)
FNAE, SRR A U3 — R APGI %S, 1% &M 35 9Kh % ( Hard Disk Drive, HDD ),
EZBUEOLT, BT NAAREE A AR PERE 2 S, IR AREHEZ 1. B &84 ( Solid State Drive,
SSD ) FPERE—MLLRE S LF, (HIFIE AR FISSD, SSDIF AR AR (155%
W11 [ t.cn/RqrjSOE ]),

BRNAHEIZ AN, THEERE R — I8N . BB, GIRTTHEHLIEE, IOXRER it
EG3DAEE (B, AT EIT AR B AR 2 S AR Do IR —>3DHAT A9 45X A
SRR, AR IR, IR AYERER R IGIE R (GESH ML [ ten/Rqr9qa ]).

VERAAE TR, FRATN %S A 0 FR A R AR A TRl TAS R BRI S 22 T 4
AR, oo R AR O G 5 | A B ok sm MU A T, B2 RE (7575 M T
[ ten/RqriNF3 |), —~F 7T (Flyweight ) & — M SRS A4S ( SCRRIEA 1) BdEig
XL, WS AT AE ( XFRIERIA 1Y) s AN I — ), B X g iy fiE
BAAT, okt R oH e AR R A R, Nzl & e B Uit gt (5%
[ GOF95, 5219751 | FIMIT [ t.cn/RqrjOX3 ]).

F—MBFv] REA Bh T RS2 br s FH 3 anfar (o 52 oo B3R TIE e s — 1 PERE
R, B — AFREF & (First-Person Shooter, FPS ) i#xk, 7EFPSHERkH, BixK (+i2)
g R, WAMERIUATT R BN, 78 CRBUES) liekrh, [F—HIBN (SR de sl i
AT BITA L EERRAE—FER (AMERI ), F—eks, (PIAHIBNE ) i S #ia
—SILE R BIPE, Han, B, GRS (TR ). XERERANTT DIAI#E ook & r g 2t
[ . 5%, LW NN AT AR BdE , XA R ITh—iksr, e, s,
R FRER I RN b B B
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7.1 BISEERGT

FIOREAIE— TS, P, 2R Gl S AR R B AR S . T
AT S e B A IS R A7 X o BN, V52245 I A A 4 TR A5 AR 2 o A s A 7 1Y)
R o X — D AFIX, ARATRUSE sk s L B LB A A BoA IEAE R B PAE, WREdk s,
IR NPSIREE RS LHAP S

ik

62 % 7F

72 EHHERHITF

Exaile? SR AT (IS H M [ t.en/RqrjYHQ 1) Al =250k 2 AT AH [RTURL B A X 4
(TEIX AR AR ). BUEE—>5 A X R BYURLAH R B RIE oA B 50, Bir A AR
BIXF R LTEI (TESHE ML [ http:/t.cn/RqrjQWr | ).

Peppy /i — Ml Pythonift 7 S U XEmacs it # (2% WIT [ Lon/mbhSda ]), Al
TEHER A ffmajor mode KA RIS . BRI ABAEA P e, A B RAREE A 0
" (EZZ M [ t.en/Rqrjm9y ),

7.3 NMARG
LRI ALPERE R NTE T . BFATIA SR RGE (L. PHUA | WA B2 % )
FIERECHRAONLIT (X, SDEURAMIASIT R ) RN -
BRI, FEWEGOFI (BIPHt) — BB FIML T LA k.
Q A EE AR X 42
Q RGKE, IR AR —BBRMR T IERE (HRTEREZN, 1
R PRI S G0 ), SRR M ST RARR S (6T X GBI
O AHQIDM TR AREE, XL LA ID R AN, TR AEIRBUCTRID (TRt
B PR ARG, B AA RRID ).

74 I

T ZATE RS A B T, IR2AHRER ML E . XM, FA e E— Ak
RBFRIRAR, /NBIRER PR AE S DL T P B S o AR, TG IRME AR 2R, N
o BCERRAFAAIR) o T T XA Enum IR S A — MO [RIRR S A K R

TreeType = Enum('TreeType', 'apple_tree cherry tree peach_tree')
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TERAMISZHT, FATTAS A AR BE— F memoization 5 5= AR Z A Y X 51| . memoizationsg—
FARACEE AR, (i — Ak bk e d R TH IR S e S R AT P R P e & A 45 21
memoization A J& HAE N T3 A RE 2 1 g #2207 20, @ & 2+ £ 45 42 ( Object-Oriented
Programming, OOP ), 7£Python™, memoization™] LN 7 i FI & B PR . SEoT I —Fi
FE T A RARFRAL B, DGR =X R -

TEPython™f, ZEICAI LALAZ Ry S, (HIR A& B A6 F b s B SR & Tl . pool
AF R — R (gL, RRATNGEAT ). 15 poolle— M EME (ZEMITA L=
F—E i, IES %ML [ ten/zHwpgFe ] ). RHA T __new_ (XNHIEFE__init__ 2
IR ), AT ree Bl — o2, JTeR IR AT XEWE c1s5 Il ETreeds (iF
%% [ Lottl4, 599151 1), & Fim Al rreel—MNLHIN, £litree_typeBEUL B IYF
25, WA ZE T ARGA 2 A OV T A AN R . ans, WLRFZ B x4, &0, Fix
ASHEIRFPA N E b, IR AN AFT SR, W PR

def new__ (cls, tree_type):

obj = cls.pool.get (tree_type, None)
if not obj:
obj = object._ _new__ (cls)
cls.pool[tree_type] = obj
obj.tree_type = tree_type
return obj

Jitkrender () ITHERAE LIE Y — BRI . R, SOUAANERTA AT (ST ) 15 EH8
it 22 2 P AU A% o 7 AT SR, B 2 — D REPLAY AR A — 1, vIEAC
MALE . N T ikrender () WA H], A LEIREAW SPEEGE S —MRZ B RATRI% &
HXAERGRAT o WRARAEEE Qe s A s, o] LUE A —AEDE THAL, AN Tkintersi Pygame.

def render(self, age, x, y):

print ('render a tree of type {} and age {} at ({}, {})'.format (self.tree_type,
age, x, y))

main () BREUER TIATAT LA AT =2 00R X . — R A AR I8 02 1 21 304F 22 0] iy — Bl AL
5o ABAnE 1R 1002 B A BEDLE . BARTE YL T ISERR, (B AL T3 N TE . din i s
— AU S IR, FRATARERIIAT R 0ID, BRkia () 221R IR A N A7 . Pythonkii
JFRAERIA O R EIXTZ WA AR, FOEERid O M EDXTZR Bl —AME—PEID, it
CPython ( Pythonf¥'F 77 SC3 ) IEAF (i XTSI AE kAR Ry X 2 E—HEID . FEFRATTI B+,
BIEE A X R B AR AR, (R URE)E TR — N 2uxE (X E, KEfitree_type
FE), AEMEPR EAMFIRID, M58, ANFEIDA AT T AR KGRI S, (HiX {2
TER i B SCERAN T 0 T A T4 T GEE IR ).

def main():
rnd = random.Random ()
age_min, age_max = 1, 30 # OB F
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min_point, max_point 100

tree_counter 0

0,

for _ in range(10):
tl Tree (TreeType.apple_tree)

tl.render (rnd.randint (age_min,

age_max) ,
rnd.randint (min_point, max_point),

rnd.randint (min_point, max_point))
tree_counter += 1
for _ in range(3):
t2 = Tree(TreeType.cherry_tree)
t2.render (rnd.randint (age_min, age_max),
rnd.randint (min_point, max_point),
rnd.randint (min_point, max_point))
tree_counter += 1
for _ in range(5):
t3 = Tree(TreeType.peach_tree)
t3.render (rnd.randint (age_min, age_max),
rnd.randint (min_point, max_point),
rnd.randint (min_point, max_point))

tree_counter += 1

print ('trees rendered: {}'.format (tree_counter))
print ('trees actually created: {}'.format (len(Tree.

t4 = Tree(TreeType.cherry_tree)
t5 = Tree(TreeType.cherry_tree)
t6 = Tree(TreeType.apple_tree)
print ('{} == {}? {}'.format(id(t4), id(t5), id(t4)
print ("{} == {}? {}'.format (id(t5), id(t6), id(th5)

pool)))

= 1d(t5)))
= id(t6)))

TSR R AT (SO flyweight.py ) H5 45 5T AT S0 B A Y S8 BE FA

import random
from enum import Enum

TreeType Enum ('TreeType',

class Tree:

pool = dict ()
def __new__ (cls, tree_type):
obj = cls.pool.get (tree_type, None)
if not obj:
obj = object.__new__(cls)
cls.pool[tree_type] = obj
obj.tree_type = tree_type

return obj
def render(self, age, v):
print ('render a tree of type {} and age {} at ({},
age, X, y))

X,

BR#tX£5 yasenluobinh £ EERIY
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def main() :
rnd = random.Random()
age_min, age_max = 1, 30 # B3 K F
min_point, max_point = 0, 100
tree_counter = 0

for _ in range(10):
tl = Tree(TreeType.apple_tree)
tl.render (rnd.randint (age_min, ag
rnd.randint (min_point,
rnd.randint (min_point,
tree_counter += 1

for _ in range(3):
t2 = Tree(TreeType.cherry_tree)
t2.render (rnd.randint (age_min, ag
rnd.randint (min_point,
rnd.randint (min_point,
tree_counter += 1

for _ in range(5):
t3 = Tree(TreeType.peach_tree)
t3.render (rnd.randint (age_min, ag
rnd.randint (min_point,
rnd.randint (min_point,
tree_counter += 1

print ('trees rendered: {}'.format (tre

e_max),
max_point),
max_point))

e_max) ,
max_point),
max_point))

e_max) ,
max_point),
max_point))

e_counter))

print ('trees actually created: {}'.format (len(Tree.pool)))

td = Tree(TreeType.cherry_tree)

t5 = Tree(TreeType.cherry_tree)

t6 = Tree(TreeType.apple_tree)

print (' {} == {}? {}'.format (id(t4), id(t5), id(t4) == id(t5)))

print (' {} == {}? {}'.format (id(t5), id(t6), id(t5) == id(t6)))
if _ name_ == '__main__ ':

main ()

AT LT 7S BIRE Y 22 R B QS R | BERLAR IS LA S ARAR , A A RN [l 2 i
TUARIDHY AR o ARTESI T P I SR AR 25 T AR AR, PO AR AR bR
BEBLAY, X GIDULMAME N AFIS

>>> python3 flyweight

render
render
render
render
render
render
render
render

a

U I I R R ]

tree
tree
tree
tree
tree
tree
tree
tree

of type
of type
of type
of type
of type
of type
of type
of type
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-PY
TreeType.
.apple_tree
TreeType.
TreeType.
TreeType.
TreeType.
.apple_tree
TreeType.

TreeType

TreeType

apple_tree

apple_tree
apple_tree
apple_tree
apple_tree

apple_tree

and
and
and
and
and
and
and
and

age
age
age
age
age
age
age
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4 at (88,
18 at (31,
7 at (54,

19)
35)
23)

3 at (9, 11)

2 at (93,
12 at (3,
10 at (5,
6 at (19,

6)

49)
65)
16)
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render
render

a tree of type TreeType.apple_tree and age 2 at (21, 32)
a tree of type TreeType.apple_tree and age 21 at (87, 79)
render a tree of type TreeType.cherry tree and age 24 at (94, 31)
render a tree of type TreeType.cherry tree and age 14 at (92, 37)
render a tree of type TreeType.cherry tree and age 14 at (9, 88)
render a tree of type TreeType.peach_tree and age 23 at (44, 90)
render a tree of type TreeType.peach tree and age 16 at (15, 59)
render a tree of type TreeType.peach_tree and age 1 at (81, 98)
render a tree of type TreeType.peach_tree and age 13 at (67, 63)
render a tree of type TreeType.peach tree and age 12 at (69, 42)
trees rendered: 18

trees actually created: 3

140322427827480 == 140322427827480? True

140322427827480 == 140322427709088? False

WERARAR S 2 25~ — P 2ooist, a AR IR B A FPS 108, 85— FIRSesdis
BLZAE 2L —aRor (AT . NERAY ), BRSERE A 20 (Rl 280 AR ).

7.5 N

AE, Jefi1mE ] TR FERATEEALAL AR R BHIVEREZ I, T DL =00
TERTA WAFZ IR (B—RIR ARG ) BOCTEMERER R SE (LLIEIEE IR 7tk ) b, 1X—
RAHE . T GTK+YExaile F AR AR I 0K BEGRXT LI, Peppy SCA 2 445 W i ]
ORI IR @

— kUL, 7R T ELAE K T AN A Z B i, rTDME T, &
SHETR AR (n[HEE) BRI S AR B X AT T — MR YRy, SRR EAOR
IR R i B M render () PRI HERT AR AR Fx, V@M, FRATTIHL A3 T3
AT, A8 BARIRERRLT AT 4 T AR, HREL—T, W IE200088 4
AN IR, TR X 2/ EAE g7

FSERE S ] — AR AT B R, TR BT S A AU S AR B (k55 ) 24
AOPCHS, X A AR T P e
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A

X x5 % (Separation of Concerns, SoC ) JFNE A TAAHCHY I FEINZ —, SoClEN
5 BRI 3 AN R R 43, BB A — N FRph B G . Ar )2 i 2
W CBARVIRZ . 552 )ZMERESE ) RUE S S m e+ FHSoCIE I B AT AR A4 1 I )
TR (HESHMIT [ t.en/RqrjewK ).

KR35 4 % ( Model-View-Controller, MVC ) #z 2 i FH 3] i [ X 52 2 A2 1 Soc i ]
HEA £ Rk A R 73 54 B = A~ BB 53, RIBERIER Ay . HER 0 A il 4843 MVC
A — A BT AN B — PP R BRSSP [l XA TR a3 Y
JEREEE)T, SR, MVCKEZE T, AR XA S Bk AN, B FRATAASTT ZE MK 5
Wy, WTHEARE, FHAIrAH WHEGLERSE ] T MVCEE AN R RRAS ( Z 5 S TER ).

BRI, REREN ARG EARR, W&AEHE (ks ) 258 BdE. RSN
FHEHRI A R AR A T L R . LRI BG4, THEALEDIE P B . LA o ) SCAR
il FEEFULN HEDE A E . PDESCRY . DFEIFARRIEISE . M FOE R BdE, A HEL
P o FE g R AR 5 00 ] 2 1) () B R B o B 5 00 ] 2 ] %) P A {5 R e s il 2 AT (O
£7% [ GOF95, #1471 ], M [ t.cn/RqrjF4G ] AIMTT [ t.cn/RPrOUPr ] ),

X TR R Qe 28 P Z R MV CRY R, H AL Ty X R s

Q Pl (AL lEas ) AN il A — L]

O LA A A i

Q R B A R, I SRR

Q BRI T T A b B BRI FIARAS BRI, I8 s i s D A - 2,
Q Pl e i AU ZS AR &, 48 S 0L PRI >4 1t FERf 1 /g

PRl BEARALE A A 2P de il o e b 2 7 FRATREBE S B fE, [HARREFRATHE L LMvC
PR —RIEH . ToHR BSOS R RE M 2 LRI RS RE ) (L 2 nT DIARYE 5 ZE Rl 240
K)o O TSR BUSRL S HER B Z [RI RO A, B L RDE W AR 2R TR ROEEHI e o anSRAR Bk
SRPE MRS, A PR ICZE R— MU 2L (i 2Tk LR s B AR it 7 508K
).

BR#tX£5 yasenluobinh £ EERIY




68 H8% MA-MEA-4HBHX

8.1 IISLEERBIT

MV T H A X G g B SoCIE N o SoCIEMITERL S A TG R B A R Z . fildn, dnR
W& — W51, B2 AR AL GRS TAR,

Q 22 I NI

Q Akl 51

=T . E— DT, RS RS ST AR 3%, (HRRGE e 20T
(IHEZZ M [ ten/RqrYhll ]),

8.2 HHHIMIT

WebMESEweb2py (IHES% M [ ten/RarYZwy |) & — L HEMVCEIA 4% it 9 PythonfESE
FAREFR KIS web2py , FAEAERBUT— T, 2Rt BRI 20, AREMUN R F 32 fITHh
#i—Python3C 4 (web2py.py ). 7EIZ5 H I 5T A RZ G FHUR T 7Eweb2py AT FMVC
(ESEM I [ t.en/RqrYADU ]),

Djangothh /& —/"MVCHERE, (U EMA T ARMMALE. EIAE T, EHlaR I
K, PR AR . Djangofdi 44 FRAEE A -4 —4L A ( Model-Template-View, MTV ) KL
MVC, {K4#EDjangofiZit&H s, MIELZHARIPLLEE Xt H P ml UL, ik, Djangoftx i — ™4
FEURLPython Bl & pREFR AL . Django i) “Bit” TN AESHRIIF, HiHR®
P ESEWR T, MAZMREEEE T I (ES %ML [ t.en/RWRIZ87 1),

8.3 NAZESA

MVCIE—HEH 8 H KA A8 S2Pr b, A AT WebHESE ( Django ., Rails
AIYii ) AN FHHESE (iPhone SDK. Androidf1QT ) #fi Fl TMVCaliE HASRh, HARFfu 4L X~
ABE-E R ( Model-View-Adapter, MVA ), B A-ALE- =4 ( Model-View-Presenter, MVP )
s BRI, BEMERATAE X SAES, B H O X — R A B Y, o — R T
PUF X sehr 4k,

Q ML SR 3 8 SRV T— O AR ULR Yy, BEF S — ORIk, AeME T,

Q  TALE SR Z ARG, A ER ol LU E SO R, ANSAMEREE . B, ¥
IN—AHRE A AR, BN S — A T L T

Q PO HRSTIIMG, ZEdr i aR ot R o

TEMKIT IR SEBIMVCH, T80 (R B BRI BE, Pl a8, MLEREBIN (2%
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[ Zlobinl3, %5971 1),
Al LLRFEAA DL DI EE AR RN R BEAR TR

Q A5 PIrA AL Al 55 LN A2

Q AbHUN AR

Q VR HEE (Bl mEdAh)
Q AMEATUT

LR AT U S F RO Pl 2 L 3 P i 45 o

Q 7EH P SIE SR, TR

Q FERIBAR T, L]

Q WSRTE, FEBR L LA RR AL IR 2 A f 7 Ab 3
Q AR

Q AR )

Q AN SR 55 A2 5

AT LDREAT 5 AR 25O 0 4 AL A

Q JEREE

Q AP SHAZE

O AU/ M A3, 38 B — RO AL FRE S (I, A R AR R
I )

Q RN 5

Q AN R

O AL SR 55 H000) 52 5

WRRIEAE NS THIMVC, I HARSHE H O AR XEART, n] AR DR PSS H R A

Q GiRURAYR AT GUIL, AR T LAk 7 5 F o028 & ) 5 R/ AN A B 45 N Bz i 7 ]
PISA P B2 4 7 30 10 el A8 o7 FH B2 R B RE F7 7 A SR Gk R AN T B, IR AL R Ik
HIMV CELBLTE R 1 A7 AE [ (TS % T [ t.en/RqrjF4G ).

Q SRR HBAA GUT (filan, E—A2amhi i), WHRIMGUISCRA £xXE? i, W
RRINGUIEAT 2, 25275 5 T U AL E M LA e (DR AR E145 ) 8] 3CRS ( PDF
285 ) TBURREE Sy W A th AR AN (/NI AR T, FEAN AR SRR
FITEOLT, Bl hlas g 210D, IRRIMVCSE A SER%T T

WRARERAR X AR AR, IR A5 R IMVCEHBTHA L, R 2 B R
AR
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8.4 =i

TR AT DI AT 25 DUE SRS R el FHMVC, (B iSIRRERYTE , 128 MMV CHYBRfif 23
SEEE ., IR P e H— A ER ﬁﬁ%m@%%r@ﬁM%%ﬂMWtLlrmmzszﬂ
EPML. RO P A— T, R E R S XM NS T ZABT
FEBTE— " quotes LA o R EIRE A E R e . SCrFai by, A ERIRERS
PR E

AT T m A ASTF 4R 7% X A7 o

quotes = ('A man is not complete until he is married. Then he is finished.',
'As I said before, I never repeat myself.',
'Behind a successful man is an exhausted woman. ',
'Black holes really suck...', 'Facts are stubborn things.')

BRI R 2y, JA—"1get_quote () ik, FHETERTInMquotesIG HIR [BIXF N 44 A
#n (P8 ), R, nWJLUNFET0, FAXFI RS 7 XfEPython A 8 . AT KB
& T4, ARG A ERIAT A .

class QuoteModel:
def get_qguote(self, n):
try:
value = quotes|[n]
except IndexError as err:
value = 'Not found!'
return value

WEH =, D iliEshow () . error () Mlselect_guote (), show () I TFTERS: i
W—mZ AL T (BEER B RRE B Not found! ); error () I FFES# it — 451210 B ;
select_quote () HFEBHF MR, LI FUE IR,

class QuoteTerminalView:
def show(self, quote):
print ('And the quote is: "{}"'.format (quote))

def error(self, msg):
print ('Error: {}'.format (msg))

def select_quote(self):
return input ('Which quote number would you like to see? ')

FERlg AT UE . __inic_ () HEVIGABTEIFIEL, run O BERR PRI A TR
g1, SRJE MR =, IR IMIA IR ES, anlL RS ETR
class QuoteTerminalController:
def __init_ (self):

self.model = QuoteModel ()
self.view = QuoteTerminalView ()

BR#tX£5 yasenluobinh £ EERIY



def run(self):
valid_input = False
while not valid_input:
n = self.view.select_quote()
try:
n = int (n)
except ValueError as err:

self.view.error ("Incorrect index '{}'".format (n))
else:
valid_input = True
quote = self.model.get_qguote(n)

self.view.show (quote)
&5, BRFEEZERE, main () REPIGIFMA RIS, LIRS PTR .

def main() :
controller = QuoteTerminalController ()
while True:
controller.run()

AR 212 Bl 5E B A0S (S Fmve.py ).

quotes = ('A man is not complete until he is married. Then he is finished.',
'As I said before, I never repeat myself.',
'Behind a successful man is an exhausted woman.',
'Black holes really suck...', 'Facts are stubborn things.')

class QuoteModel:
def get_quote(self, n):
try:
value = quotes([n]
except IndexError as err:
value = 'Not found!'
return value

class QuoteTerminalView:
def show(self, quote):
print ('And the quote is: "{}"'.format (quote))

def error(self, msg):
print ('Error: {}'.format (msg))

def select_quote(self):
return input ('Which quote number would you like to see? ')

class QuoteTerminalController:
def __init_ (self):
self.model = QuoteModel ()
self.view = QuoteTerminalView ()

def run(self):

valid_input = False
while not wvalid_input:

BR#tX£5 yasenluobinh £ EERIY
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try:
n self.view.select_quote ()
n = int(n)
vaild_input = True
except ValueError as err:
self.view.error ("Incorrect index '{}'".format (n))
quote = self.model.get_qgquote(n)
self.view.show(quote)

def main() :
controller = QuoteTerminalController ()
while True:
controller.run()

if _ name_ == '__main__
main()

NHEEmve. pyFIREFIIT, AR T REFF AR AL BRES R LSO P A

>>> python3 mvc.py

Which quote number would you like to see? a

Error: Incorrect index 'a'

Which quote number would you like to see? 40

And the quote is: "Not found!"

Which quote number would you like to see? 0

And the quote is: "A man is not complete until he is married. Then he is
finished."

Which quote number would you like to see? 3

And the quote is: "Black holes really suck..."

MR, RS (WARZ) bk, REFZ G, BARSAZENBET LA,
WPAR X8,

QMAFHEHRTHRSETINRS], BySBAaImAL . i, REUFEEBK
get_quote() o

Q fifi i Tkinter . PygameBXKivyZ JEf) GUIHEAL S IN—AEIE AL . 2R anfar il 2
AT ATERR i A 71 (] e feft FH RS 4 (T e

Q AP TR A LA (i, off) BEPLE R4 .

Q K515 HEREER A oE sy . X7 a2 aRIRR S 70— R, R
H ORI, IESGZE A WE—TF, R TR IR Ao A il A B 2
W, R b T, TSR g

Q XX F AT R, MHASE— el &, =8, 24, MR (Create, Read, Update,
Delete, CURD) . RIGZRESHABINA T, MBRCANSAT, DABRAT.
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8.5 Ihgg

A, Ff172] TMVCE, MVCE—MER EZABOIEEC, TR AL A
oy R PRI A

AR ERAT B A DT . BEELA ST R, PR AR . SRR AR A SR B
MEIFAEAUEEIEALR s SO AR — Pl o il a e B S LA 2 1] i 4 . MVC
A T RERR PR IR 2™ (RN 2 TR . 5 T

MV CAER S 3 1 1) % G A A SoC IR o X — AL T — #5507 b5 - nfr e i, sli—A>
BIRITIEE

PythonEZE web2py i FHHMVCAE AZ DA PR . BV 25 ] B i web2py (il F A8 TMVC
ASZEEL AL AT b . Djangoth 22—/ 1"MVCHEZE, HE M HMAFKEMTV,
EFIMVCHY, 15 A1 BERRTAL (BLOIIRE ). EEEHley (SRt IR SR 2 [a]m {5 )
fied1) LIRBITGUIIE (AMERIR, F/MEZHAL R ),
TE8.4h, FMi 1Y Tl WEFFHASLHIMVC, NP RBREBNZ AL =, X585 —
NRSSTEAY TR SCEEFTE SR BTN BERAT AP EE, WSRAVRXS HARHES R 2k ) ASEOSER , v L2k > sE it _
e
(S

I‘FX

SRORENE T A AR ORI — O DR 2, vk DRt et
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REEI

TERLLER I, BATRZAE VTR X R Z AT — s A EmE AR, B, Vil
& B—— ARV DI RS BB, FA 1A e O - B B RUAER o 184 R GErhdifrfe
FRTELL, TP AUEA G B DURURA REAE RGP LT

R EIMEERAEA —E SRR, ERPIGL (ESH M [ t.oen/Ryf47bV ])
T —AFM . FRATTA I — AT AR R 0 6 S B s e R A SR 3 R LR e e
Ait7.

TR H A0 PR B % A2 X, (Proxy design pattern ) SS2Pl, iz A FHAR R (44
AR, surrogate ) XFRAEVT ) SLFRAT G Z BIHA T E BB A o DU 2 POFAS R 0 45 G
KA (S [ GOF95, 4523451 | MM T [ t.en/RqrYEn9 1),

Q ZARNRIE . LPREETAFEMAEZS | (Flan, FAMZRS ) BRI .

Q gz HTERnt, IR XS N a R 2] FOE T ZE R T .

Q /B P AREE . FERIHEUEOS R Vi)

Q &4k (318) RE. FEXFZEEI R HATHOMOSIE, IEIRBER B 455 | T HECm
LRIRU BRI

Tk BURAMCERARE A, PriAB e i — 7R BB AT LA SE B o 7E9.4° 19 ok
JUnfag ARG

i FPython A B E AU CHEAFAEAR 2 73X, (H TR IR S WA AY/45 A Py thon XU B SEEE . 31X
HLJR R AR RS R A I 3 stackoverflow.com i 7 Cyclone 1) — 4 B 8 M1 2% (15 2 % W 1T
[ t.en/RqrYudC ). At Geiidin, AU —T, ZEATH, Rifi4 & (property ). £ (variable ),
/2 (attribute ) ATAHE B . IRATCAIE— A LazyProperty2s, HIfE—MEMitE. ME
B RHERT, LazyProperty B (RS ) Ingkkett, MRS IEfT, _ inic_
Tk RIS i, AWERIR AL RHEMRA R 7L B0 4 o method B ff&— N SEBR T 544
method_name@%)ﬂ”%izﬁﬁiz%E‘J%Ug o ﬁgﬁfiﬁﬂﬂfﬂfimﬁﬁﬁ\%uz , ﬂuﬂ%ﬁ{éﬁﬁitﬂ
FhrufERr  (BOHERE R A AR T Do
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class LazyProperty:
def __init_ (self, method):
self.method = method
self.method_name = method.__name_
# print ('function overriden: {}'.format (self.fget))
# print ("function's name: {}".format (self.func_name))

LazyPropertyZRaLpr [ B— MR (HESEZ M [ t.en/RqrYBND ]), # % 4 ( descriptor )
JEPython P EE MV L (_get_ (). _set__ () Fl__delete_ () ) KIBRIAST HEAL
FAR—FEEALE . LazyPropertyRINEE T__set__ (), KRy G EE S HME—5 57
B WaiEYl, RATEFES A VI . __get__ O FEFUIRMRE, B2 T2
BRAE, Il setattr O RTFIIME . __get_ () LPRSAISEREAR R 8, Wi FHEk
BRITIE ! XERE AR S MR, mHAOT I E—K . |ATS LA 2 B E
fta. [FFE, BOHERLL AR RERAT, LSS —S8ME 2.

def __get_ (self, obj, cls):

if not obj:
return None
value = self.method(obj)
# print ('value {}'.format (value))

setattr (obj, self.method_name, value)
return value

Test?@?ﬁ/ﬂ?TﬁmﬁfUﬁnfﬁfﬁfﬁLaZyPrOpertygso Hog =418, x. vHl_resource,
AT E_resource i, HILEHWIMH INone, PN FT/R.

class Test:
def __init_ (self):
self.x = 'foo'
self.y = 'bar'
self._resource = None

resource () 7%l flLazyProperty B . /R HH, LazyPropertyZ&if
_resource/&MHHIIH N —tuple, WLATFAESHR . 85 R 2 — 22N R IIPI a6
e (BB . BB ),
@LazyProperty
def resource(self):
print ('initializing self._resource which is: {}'.format (self._resource))
self._resource = tuple(range(5)) # R RIX — ATy HoR A LE K
return self._resource
main () BREURIR TR GR (LR WM1Yo T, __get_ () DFRIT AR EE S (15 0] LI
resource () FEYE— 255 ( E“J{EFHt . resource*éfﬁt .resource () )o

def main() :
t = Test()
print (t.x)
print (t.y)
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bR ST
print (t.resource)
print (t.resource)

MOEAMF (A Flazy.py ) BERATHIEH, WTRAE IR LA

O _resourceF i JFRARETE LB IR LI, THRZEFRATE M Ht . resourcelif,
O % kMM Ht . resourceZ i, A FRPIIGILAE & . X HLE A AW 06 L 45 5
initializing self._resource which is:{UHEl—KMERA .,
Q T 2R i SElazy.py SCHIHAT .
>>> python3 lazy.py
foo
bar
initializing self._resource which is: None

(0, 1, 2, 3, 4)
(0, 1, 2, 3, 4)

TEOOPH A FEEAR) . AFZEBEBRIIRIE, WF s,

Q &A% REWRES— DRI HIn e, RZR s — D SRR, [F]
— DRI EH] (XR) #A ACKH CRREIR) FRERIA

Q £ RBSABSRA: TEXMIEI T, FATAR BN LHEA — AR R ERIA,
P A SE B fa) — AR, AR IR e . X — TSR AW Ko ARIRGERT
AER, TR HARE R

9.1 ISLEEBIT

W (LA F (SBR[ ton/RarydYx 1) S BLS2: 1 b i 7 7o i —
AFIT. BRI, ATV B AL 5 AT
FEAET (PIN) ARESEMAC S SRR FUA e S -3 RN 35T A e
GETE

i FHARA T SRR 4 i&ﬁﬂ’]ﬁ’—é*ﬂ?&%mf@ﬁﬁﬂﬂ’]*/\m? EEWEVE TR AR TR
R . R IR T S8l FE— AN B CRR (152 % M1 [ t.en/RqrYEn9 |), Zsourcemaking.
com VT
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5%

HIEMEE

M P32 A B R

9.2 ERIBITF

Pythonfweakre FBLRAL & — P proxy () Tk, %I EEZ— M AR LIRS — A R
R BIZIZXTR 555 TR AR A S B R i — i 7 XOGEZ % M ten/RqrT7eC |).

ZeroMQ (IHEZH ML [ t.en/zWzWCHR |) E—H L3 For = a0 B RS H .
ZeroMQI1Python LA — MUIRBH, SE | — MR, IS fiF Tornado (1527 W 5t
[ t.en/RhFErfr |) AR P EEA R AR 21T (IES %ML [ ten/RarTbY9 ]),

9.3 NAZEMH
R FAE R/ DU IR CBIEAY . T DR BRI TR A IR Z 6, AT R,

Q e HAA MR m DR . TR RG T, —SE A E T AN
firf, —SORAAE TR B LB A o ARFA TAEA M AR S0 P Z [ Y IX
S, BT LA g — e A R Bt/ 2, AR T 8 20 KM B WAL

Q PR P B 5 A BN G S BN 2 PR RE IR I o (8 P R SRS | A 463
e, (UEEIER ZX G2 AR, e R mtEae.

Q HTFRA— DR A R ARV EAE R Bro WA 24 B 2 (41
n, B EdE ), AT e BRI P g Z R A eV B R . — MR B
ARBERT LAAE BRI A 2 ARSI T N o

Q N (e, THRME, HEARAE ) 4R, MFRNTA AR 2 AN i
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RSB . XAMEDL T, PTRAAIHE— RO, X P s B 2 i 52 4
O X4k Z WLt ( Object-Relational Mapping, ORM ) APIHHJ&— ™ Uife] fif F o B4 CBRAY 451) .

£ 45 Django E N IV 22 AT WebHESR (i ] — > ORMOR A2 2 OOPHY 3¢ 2 BB 4 15 7]

ORME G R BUEHE FE R AR, B508 e T DR E AR b Ty, AR MG AR R 55 4 mT LA o

94 =i

AR, FA PR SEBE— T B A Pr A R A B AT o 2l g5 B AE LT w4
pri=yi

Q&AM PR X R EAESRERAUR
Q AT A P XA EOR A P R — R IR Y Y

SensitiveInfoSUHFRA A LI MEE . usersBRIBCAHMP IR, read () Hik
SR ada O T —DH P A BB . BB T,

class SensitivelInfo:
def __init_ (self):
self.users = ['nick', 'tom', 'ben', 'mike']

def read(self):
print ('There are {} users: {}'.format (len(self.users), ' '.join(self.users)))

def add(self, user):
self.users.append(user)
print ('Added user {}'.format (user))

InfoXifEsensitiveInfoffl— MR, secret B EHZZ  vid CASLE TSI FH P i w0k
BURGHARPER B, R, XEE—MT . B, KIS T DU AR

Q 7EVRAHS P 2 i

Q LIASOE g

Q fH—FE (Flhn, MDS) 8 HE nEE

read () ik EsensetiveInfo.read () M—"MI%e, add () FEFRICY & P i AL HIE
FEE A REA I o T N p s,

class Info:

def __init_ (self):

self.protected = SensitiveInfol()
self.secret = 'Oxdeadbeef'

def read(self):
self.protected.read()

def add(self, user):
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sec = input ('what is the secret? ')
self.protected.add(user) if sec == self.secret else print("That's wrong!")

main () KRR TP A CRD AT LA i A CEEAE % 1 i U B — 4> Tn fo SR SL 401,
IS AL P RGN . BT P BB R . B — N R AR

def main():
info = Info()

while True:

print('l. read list |==| 2. add user |==| 3. quit")
key = input ('choose option: ')
if key == '1':
info.read()
elif key == '2':
name = input ('choose username: ')
info.add (name)
elif key == '3':
exit ()
else:

print ('unknown option: {}'.format (key))
e R — T proxy.py LR 5E R AR

class SensitiveInfo:
def __init_ (self):
self.users = ['nick', 'tom', 'ben', 'mike']

def read(self): _
print ('There are {} users: {}'.format (len(self.users), ' '.join(self.users)))

def add(self, user):
self.users.append (user)
print ('Added user {}'.format (user))

class Info:
"''SensitiveInfofyfkipKIE

def _ _init_ (self):
self.protected = SensitiveInfo()
self.secret = 'Oxdeadbeef'

def read(self):
self.protected.read()

def add(self, user):
sec = input ('what is the secret? ')

self.protected.add(user) if sec == self.secret else print("That's wrong!")

def main():
info = Info()

while True:
print ('l. read list |==| 2. add user |==| 3. quit")
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key = input ('choose option: ')

if key == '1':
info.read()

elif key == '2':
name = input ('choose username: '
info.add (name)

elif key == '3':
exit ()

else:
print ('unknown option: {}'.format (key))

if _ name__ == '__main___

main()
T AN A U Tproxy.py FU R B

>>> python3 proxy.py

1. read list |==| 2. add user |==| 3. quit
choose option: a
1. read list |==| 2. add user |[==| 3. quit
choose option: 4
1. read list |==| 2. add user |[==| 3. quit

choose option: 1

There are 4 users: nick tom ben mike

1. read list |==| 2. add user |[==| 3. quit
choose option: 2

choose username: pet

what is the secret? blah

That's wrong!

1. read list |==| 2. add user |==| 3. quit
choose option: 2

choose username: bill

what is the secret? Oxdeadbeef

Added user bill

1. read 1list |==| 2. add user |==| 3. quit
choose option: 1

There are 5 users: nick tom ben mike bill
1. read 1list |==| 2. add user |==| 3. quit
choose option: 3

R 28 BB ) T DASCGHE A SR A B R A 17 JRA s — 2 g

Q ZnaPlAE— N EW KWL 26, AT Ak
SensitveTnfoSLfilskEEid i ML 2T E . PR FIR X FE AL
abcBIHOREE [F B flfbsensitiveTnfo, EXFMEM T, SERItLT

A

BEL 1k 7 7 s AR 3 e 4% A s — 4>
— 7 AR
AP LE AR

Q —ADIEEAMY LR, FRATLA N IZ A I SO RS BT AT {2 iréé
WAFEE AR —EES (IESH ML [ t.en/zQf0g3c |), WHRARNT 42 4%
R SCEE, IS — RN RS e 07 X (BN, FE—A e sl e ).

Q N R RFRIE -, IR A B —A~ 2 A W7 Bin—

remove () N iZe— MR ?
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9.5 Ihgg

A, fRoE ] T AT RBE B AR BT QR S B — A S PRI AU, X
FERTLAEDTRISERRZR 20T (25 ) — 2N s . AP DR AR B f B, AR s

O R, AR—MER TR (B, JATA AT SRR ) BIXR,

Q AR, R — X R IRIAA A AL IR B B E T 2 EA T

Q PR /B, T Xk PR BT R AT U Rl

Q IR RIS MR E R (e, SUHHED Sk R—AXR A T 00, w LUE
BRE (SU0) QR

FE— ARBTG5 A 7 LA Py thon KU 12— T HESLL TR, i
AMRE LV ARSI St TR

R RIARAT S B AT TR R ESAE A FH AP AN CER A 6) 7 R —A B, i
HAT SRR, S 4h, —Seif T Rl HACEE . Pythonff — P weakref . proxy ()
Wi, AR AR R R, ZeroMQFY Python S BEINI{d Fl T e L3,

FATHE TR BB, GETERE . Zea K P R AURIAYAPL, 7255 —A>
ARG, FATEH— R AR B P E R o XAl LA RO Aot 45
JER T HAE A ERBA AN P AR SR EARFF AL ORAAEAE ) BT, A B2 A A 2R ) UL

FH
B o

MET0FTTG , BA PRHRRAT A R A7 o B COAE O R IR 1 i Tl AL, 3 K%
S — T IR TUERE, FRATAT DL — RO R 5E, AL B o 7ETEH
FEHIE — MR AL IR AT, Rk R S AR A
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RIEHERN

TR =R, 280 B TR RE B AE IR 7 L REAL BEEE AR E 1K o SR, 1000
M, B, AAEEE MR L, HanE A ORI SEB (1527 [ T
[ ten/RqrTp0Y D)o 7] T AHLIMGS H, 25 AR A A A T (R, A% &) 5k
30, ABLUR B AR TR BRI T AT A BIRR o AT 1 R 46 08 B A T S — b e DL A
BT ESE, e, R =AY s DA R

TSR ORISR A OGRS AN HLE Qi A B ANEER,  ATRLRAT RLUT PS4

Q 2 ANER, A
Q BHREE R AT — T

TR AN R A R SR SR o R, FRATAT LME R R AL 2% A Lok
B AR R AT 4 . t4E44 ( Chain of Responsibility ) 220 1L 243 4ok A B RAANE K
B, s T IS AR RN BB XT 5 (O A BT Z 48 ) RAN R iR i . F )
WFEIR,

() FAAE— A EE (53 Wl AT AL EE A BE S5 ).

() FAT—FF IR E R R L A S — X4

(3) Xy 2 B E AN FZIEK

(4) MGATEREE R 4G — X5

(5) EH iz, HEFREERE.
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TER G, ARSI S MM 5, M n] DI E TR GE R R, TRERT
B A SR Q)i R K 26 265 N A A AL BT 2R ( SRR s sl A B P ), ZEwww.sourcema-
king.comfLIFH (IHESH M [ t.en/RqrTYuB |).

ok
& Pl
ALBETEER AbPRTEER
AhBETER AEERTER

HR, PR SE— B R, WiEHEA XA AT RS I H A bR
JCRAE L B T —A40E (FRMIE4E), TAKITE A HAALPEOCEE 130 5 —Fl )
KFR, ARmBAERE— R, SRR EESR . B BERAS AL VXA bt [T oG
K, W s N SR o X R 12 20K AL T AR & 2505 (& i ) Andzlicr (4b
LR ) (2% [ GOF95, #3254 ]),

10.1 IS SERYGIF

ATMAMLLA S S — i & T AR I b S5 b i v A4 B AL (Ledn, & [ 3Rzl )
HRAH T STATRERI L AL B — M CE A AP SRR 1, 40 R TR ( Zewww.sourcemaking. m
comFLVFHE ).
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IR IG ,, S RI SIS . BPELR FIEE, NPE A S AP (IS %W
U1 [ t.en/RqrTYuB | FIMTT [ t.en/RqrTats |)o FRATHT AR OO0 5 1A, R RI 4
A NPEATICER . R TRA NSNS E . Fln, 75 EEY, FRATERI7ENATMAL
753 TTR S R AAT 4

10.2  ERHE9GIF

Foilid T — Ll HITHE R A Py thon W Y SF01) 5, [HJZ3ARE], R AT AEZP A Python
R B A2 0K HI, AR, Fe M AHAL R R S 0 T 2%

Javafservietid JE 42 AE—MHTTPITRE A H AL B 2 HiAA T A —Le A8 7 BE . 7EALH
servietid gAY, A — Mt iEAREE, HAp R IR — A REZE TP SRk, 2 H .
BiIRdids ), JEEAREREE RS T — i de BRIBESS o R AR (B, 28—k
BYEAESR ) Wk A B R (IS H T [ ten/RqrTukH ).

AppleftCocoafliCocoa TouchHEAMH I TTATREARAL I . FEHEAA RIS — A HIFAKI
TE AT A PR AR, 2o R A B ALE, BB LI e b RS il IR B 45
W (ESZ ML [ t.en/RqrTrzK ),

10.3 NEZESH

W SRR, BATRELEVF 2 AR RS RRAE B — AR R . TEFRATHUS AN RIE %
FIEA X AL BRI, XA IR . Hrp— MR RS TERWAS T, A2
PR IR o BEMZHERLBR AT RE T LUHERE— WU Z A RYTT AL, (B3 100360, AnARIT Husd 1
10057T, W2 I T HORRERHE R B9 — MZMERR , LEANREREAZMEE200 T LA T RYTTHR, 4655

T—ATUEHERT AR E IR 50, e AT AT RE A 20 Ak Z /] — iRt
P2 o IXAERE TR e R FA T . B3, Hln—R ety Wi
PEHE AR

A POZTER, MR TRASRERC A A PR PP AL PR, SHEREBOIRAA M T, BRIAR#HSE
AHGE MR AL BHER o X — B BHEAE T & i 5 T A AL B (—Mab B
55 A HARAR AR e 2 TR e ) Z IR Z X250 R, B S B HIE o 5 6 A4
A (hesk) HEATIEAE

FEER T S G SR G Z B DO . MRS R R M R Ry, IFHERANS

O B¥E#E4 (data coupling ), $EiF#EE ( stamp coupling ), FE k& ( control coupling ). F£ %4 ( common coupling )
NS (content coupling ) X JL/ANME& Y & 1T 2% Wikipediainl 5% https://en.wikipedia.org/wiki/Coupling_
PEHE

(computer_programming),
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TH# R G TAEIRFE (727%™ i https://infomgmt.wordpress.com/2010/02/18/a-visual-respresen-
tation-of-coupling/ ).

©)
VARG

rEY%Miwﬁ -
B o 2 B2 2 kX3
I AR % % i Z R
L ALE
LA —S

vlﬂg\\ i /‘/j\
AAEH o AR BB B b2 Mo 2t =

104 I

fifi FIPython S B AL UA 1R 2R 0720, (R TR I 35 W S0 J2: Vespe  Savikko T2 H 1Y
(THEZHZ M [ t.en/RqruSjl ]). VespeRSZBE LU HLIE [ Python XUAS i FH 2h 2543 & R AL BEE R (155
ZR T [ t.en/RqruWEp ] ).

FANTLA VespeI LI NS H LI RIBFIF RS, T HZZRGHUMLERE

arent
Widget \

iy

Event

N

MainWindow| |MsgText| | SendDialog

Event iR — M F. i TIE BRI A—, ERITAREGH—DFF A —Pname &1,
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class Event:
def __init_ (self, name):
self.name = name

def __str_ (self):
return self.name

Widget SN O3S, UMLK R RR K parent B4 56 R EZ A IEEAE — 24K}
SIS, HBAE, RIMRELMEIE—Pwidget LW, SR, HTE, HWAEMRGHN, {F
falwidget FAAYSEH] (FIAN, MsgTextBISEH]) HiEwidget LM, parent FERIME ANone,

class Widget:

def __init_ (self, parent=None) :
self.parent = parent

handle () JFEMBIT %, Hidhasattr () flgetattr () RE—MFEFRK (event)
N ERAC T . A SRBIEE SR AL PR A A SRR, A P RN RLRALH] . R A
parent, M$fTparentfihandle () ik, WREAE Aparent, {Hfhandle_default () 7
%, W#fThandle_default ().
def handle(self, event):
handler = 'handle_{}'.format (event)
if hasattr(self, handler):
method = getattr(self, handler)
method (event)
elif self.parent:
self.parent.handle (event)

elif hasattr(self, 'handle_default'):
self.handle_default (event)

WeRT, PRATREE BH 1 A AUMLZEE Hwidget HEvent R R R M E (AR EE
HERER ), FBELRMTEWwidgetME Eventd, (HXFHEA L5, HyFEaE
T ENE NS E UL # Shandle () o

MainWindow. MSgText*ﬂSendDialog%/E\-ﬁKIﬂ?ﬁ'yﬁﬂ@ﬁ:ﬁ:o &ﬂ]ﬁ%%ﬁ%ﬁj/l\ﬁ1¢
HRREALPEARIRI Y FF, BIEEEATREAL AR R, RBLHORW ATRESEARIAY . Mainwindow(LRE
MPlclosefldefaul tFHiff,

class MainWindow (Widget) :
def handle_close(self, event):
print ('MainWindow: {}'.format (event))

def handle_default (self, event):
print ('MainWindow Default: {}'.format (event))

SendDialogfXREAbBlpaint F4:,

class SendDialog (Widget) :
def handle_paint (self, event):
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print ('SendDialog: {}'.format (event))
5, MsgText{UBEALH down i

class MsgText (Widget) :
def handle_down(self, event):
print ('MsgText: {}'.format (event))

main () PREUR RN UM B — e R, DASAR A X AR S e h s bt o A A
EEP BB TR PN T R R, saXB (sendDialogh—ANSEH]) 1)
ARG Jemw (Mainwindowl—ANSEH] ) SR1M, FHAIETA X RERTE Z—Mainwindow Ll
X%, BN, msgX R (MsgText—ASLH] ) ZLlsalfF RACHT4 .

def main():
mw = MainWindow ()
sd = SendDialog (mw)
msg = MsgText (sd)

for e in ('down', 'paint', 'unhandled', 'close’'):
evt = Event (e)
print ('\nSending event -{}- to MainWindow'.format (evt))
mw.handle (evt)
print ('Sending event -{}- to SendDialog'.format (evt))
sd.handle (evt)
print ('Sending event -{}- to MsgText'.format (evt))
msg.handle (evt)

AT 2 il 52 840 ( chain.py ).

class Event:
def __init_ (self, name):
self.name = name

def _ _str_ (self):
return self.name

class Widget:
def __init__(self, parent=None) :
self.parent = parent

def handle(self, event):

handler = 'handle_{}'.format (event)

if hasattr(self, handler):
method = getattr(self, handler)
method (event)

elif self.parent:
self.parent.handle (event)

elif hasattr(self, 'handle_default'):
self.handle_default (event)

class MainWindow (Widget) :
def handle_close(self, event):
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print ('MainWindow: {}'.format (event))

def handle_default (self, event):
print ('MainWindow Default: {}'.format (event))

class SendDialog (Widget) :
def handle_paint (self, event):
print ('SendDialog: {}'.format (event))

class MsgText (Widget) :
def handle_down (self, event):
print ('MsgText: {}'.format (event))

def main () :
mw = MainWindow ()
sd = SendDialog (mw)
msg = MsgText (sd)

for e in ('down', ‘'paint', ‘'unhandled', 'close'):
evt = Event (e)
print ('\nSending event -{}- to MainWindow'.format (evt))
mw.handle (evt)
print ('Sending event -{}- to SendDialog'.format (evt))
sd.handle (evt)
print ('Sending event -{}- to MsgText'.format (evt))
msg.handle (evt)

if __name__ == '__main__':
main ()

AT chainpy =3 H AR 455 .
>>> python3 chain.py

Sending event -down- to MainWindow
MainWindow Default: down

Sending event -down- to SendDialog
MainWindow Default: down

Sending event -down- to MsgText
MsgText: down

Sending event -paint- to MainWindow
MainWindow Default: paint

Sending event -paint- to SendDialog
SendDialog: paint

Sending event -paint- to MsgText
SendDialog: paint

Sending event -unhandled- to MainWindow
MainWindow Default: unhandled

Sending event -unhandled- to SendDialog
MainWindow Default: unhandled

Sending event -unhandled- to MsgText
MainWindow Default: unhandled
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Sending event -close- to MainWindow
MainWindow: close

Sending event -close- to SendDialog
MainWindow: close

Sending event -close- to MsgText
MainWindow: close

M R ATRER B — Lo B ARDE . Filin, KiE—AdownFifFHAMainwindow, 2w
MainwWindowBRIAALFRpRBALBE . 55— DANEERI B, B closefi A fiE#isenapialogfl
MsgText HAZALEE, (HFTH close T A RRER i Mainwindow EMALEE . X IERMHAL TR A
YR —FP IR ALH AL Z AL .

UARARAEAE XA A F 0] 5 AL 2T TR A% A S BIRL, ATV HuX L8 B 4R pr incif
A), B BB FEA AN — LS PRRIAT . HIR, FFARTE BN AEIE . B A I—L8
PREEIEAE, L TR S |

Fy— A RACIBATINEAN— s gText 2], PIMainwindow AHAC . EAAXEREM?
PAFARADRISL Ch— D EAERRIN— g0 ), A

10.5 %5

AREEH, FRAT1H ) T SRR AR IO TS IE A R A B 2SI, iU
B FRHER A PR AT AR, & S SRR RS0 TR THE N RS . RIWA
£ S IR P TS

FESHLHERR I, Jeik Iy n] BV BE P A E T 5l & BT RN REALHIESR , WA 4h
TR A BB R AN Y AL Bl R R D AR X TSR BUAR T 4
W5 (2A4Y) ZIBlRIffRE.

ATMALRSHESEER— 0150 T THOREP SRR Al B AR aEn kil . WX TR, AREEH.
WLy, — P NERSP TR XA Gl B R i H AL PR T

Javalfyservietid JE 238 FH ST A X — DNHTTPIE KR AT A E B sVE (BN, H4s S 45
UE o Applef)CocoatlEZR{ FAH R AR ARAL PR, Hoan, FeEi T3,

10,4578 1 1EPythonH FA TR AU I Bl 2570 e B T2 MF Y R
FNFN Ao, AT (EARRT ) 7RSS s2r o
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FENE
IR

IUAE 2800 AR AR . BORMELIR G, (AZEAR AR, AR R A i SE R A A A H
BelE o MR RTE 197445 A (IS M [ t.en/Rqr3N22 ]), {HFortranfILisp3Jill - 7E1957
AEFNOSSAERLE B TGN ERE (ESH M [ ten/Rqr3067 1), X TiESUEGNT 20861 .
FEARSEAR B R EL ORI FHR . A0 T — MR, P s a @iy R e .

Py s s B, BT AR R A el £ BT SRS DI RE . ARE BEd AT ROBRA, BT LURIIE
BOZAREAE A B AR AOR SE U , R 442X, ( Command pattern ),

AT B FRA T — A E (R . Ffl. =l RIS ) SR — X%, s
Z, XA 2, AL SR TR B A B R AT SRR R A (i
2% [ GOF95, #526551 ] FM UL [ t.en/Rqr3tfQ ]),

Q WAVFATTE BT %o A i DU IR 8T,

QI 4 RO X G5 S AR AT R i & ARG RS . IR DG I i 4 AL AT S BRAA 1Y

Q WARAES, WTLHES S HURN, XHEE RS AT ENT. Bildn, 7E5
PR A, SRR IR

1.1 IS ERIGF

MIAT RGN, 2RSS O s AATTHISRABOC SRy B (i R0 Y ) B2
AR — Ao FEICSRAFIT S, RSSO FO A R B BA ), Jof U 25 RE A B oA
A E RIS, I H AT ABRBATIFZ A AL, BN, —Aar 4% W — R AT 13 0
TERERT —DFEFIT R a7 E, 24 www.sourcemaking.com iR (55 % W 1L
[ t.cn/Rqr3tfQ ),
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Iz R R iTip IR
& i Eiztce s BlE
Order ()
Vo
PlaceOrder ()

iTE

bb T B Cook () >
EEH @

o A

W EA

1.2 HEFRIGIF

PyQUEQT T HALPythonZhE . PyQUfd & —"oaction, H—afEdE — 1 ms .
YR SRS RN T e R, b, HiA . THEER . PesldgmEAL (1535 M0
[ t.en/Rqr3VQU ] ),

git-cola (IFZHM I [ t.en/Rqr3IWK ]) &l HPythoni# & 45 19— Git GUI, B4
BEAORAB R R | AR 8 — R4 AL | W — 22 ikt i, 555 (2% ML ten/Rqr3Ivz ]),

11.3 NEZEH

VFZIT N B LA 1)1 2 iy B E— 1o G800 SCE BR i S2 in SBEC R T4 u

Rk, SR ar SBREMUN PR ER AR Z (1527% [ GOF9S, 4526551 | MR IT [ t.cn/R4as50r2 ]).

O GUHA A= K 23 . J i HEE 1) Py QUi i i A ke S BR NS BRI i sl o

Q A tetk: BRTHGEY, armialn] i Facsiinfm e, Hrh—2ef A des vy, &
R . EARSCAR RS

Q F45A4T A48 &Lk FHETRHMH EICENFREE IR —ORrA H HERRE
B, BERGRERMNRGE M TIRE , CRBEIREA T RIEMFS, XHRGEH
TRLIRAR, MY (SR ) HERKE RO Z% .

Q %: EXH, ZREE—DIEFS, 1AL ]S ZR I TS AT o AT RS
ey (N, EmacsHiVim ) #8057,
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11.4 s£3
A, B A 4 B SRR SO T

Q A3, IR A— DA
Q BRI A A

H AT — 3
Q MER—A3C

FAPIEAM KT B e T HARF, FAPythonfEo s B4R A T RAFAYSZ L, FAT AR 801
LA SIZ EERM—MEOMNOTMR)Z, AT LS R R, ke, FRA TR A&
B PTA i

MBI ER T SEBU SRR R AT TR . MBS ROERAE AT AR, B4 SRR
OV SCIE SR o MBR— SRS OTE A A S o % TSP BRERAE S2Pr 2T L
SEEUERY, — PR — NRFIR I BB AGBR W)% H SFRA7AE I A B BRSCF, IXRELEH]
JUESRI AT IR R . R T A B R IR (A A BRI T, SR

@ K*ﬁ#fﬁfl’f‘i@il

Mzﬁtﬁﬁ%

B A AAFE TRy, FILREFE A T TH8 7. WILRAET o __inic_ () LSS,
&AL RIEERTE RN ITAE LS (SRR S AU NS ). SATH 5 H
execute () FIETEM . T?ﬁﬂ]*ﬁﬁﬂiﬂﬂf_ﬁnu LAV Hexecute () ik T EIFATE
TEMA WﬁL‘ﬂCZ}:J_Eﬂﬂfﬁo

FATMNE ML TEIFG, fHRenamerileZSH LM, _ init_ () FIEREZIFECHHS
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(path_src) H Hbr SRR ( path_dest ) ﬂgjﬂﬁﬁﬁo WA SR AR ARl B AR s, I
E ST EL S FRIRESCRE, BB RARI0— ) T RAC T4/ )/ £11e1fF patn_sre,
FAPH /home/user/file2F Hpath_dest omﬁmﬁ%ﬁ%ﬁ@@]%mu%fgﬁfilelﬁf%j]path_src ,
fileZﬁEﬂ\jpath_desto

class RenameFile:

def _ _init_ (self, path_src, path_dest):
self.src, self.dest = path_src, path_dest

execute () 1A Hos . rename () SEMEPREM A o verbosesz—MaJmbric, B
B CBRUEIAE R ), BEII A P R TAO4AE . SRR TR a2, I mT UGS
TR R, B T/RBEBiprint () RUELF T, (H3E 5 20 R s s R my =0, filan,
HER (153 %ML [ t.en/Rqr3SXw ),

def execute(self):
if verbose:
print (" [renaming '{}' to '{}']".format (self.src, self.dest))
os.rename (self.src, self.dest)

AT E AT THE T undo () Jrid SCRAGEIRE . 7EX 8, MEHRAE R Hos . rename ()
PRI ] AR
def undo(self):
if verbose:

print ("[renaming '{}' back to '{}']".format (self.dest, self.src))
os.rename (self.dest, self.src)

SO BRI RESE B R BN R, 1A S — 28 FRATEARIH A — R B AR B R i) A4~
A (ZIESWRTEL ) #AIER— 2, delete file () PREIESZ — 45 B A SCIE
12, IHlifHos . remove () SRMIBRE -

def delete_file(path):
if verbose:
print ("deleting file '{}'".format (path))
os.remove (path)

FRRIE IR T Createri 1eZ AT RIE I __inic_ () REGEZAER
pat hBHA— A ext FAFH, BRINM SCS Ahello worldSCA, Sl kUL, AHRAIBRIAM TN 20
HE—AZICE, AHPUEA BT T2, FRE [0 SR D — AT R o i DR 2 e

def __init_ (self, path, txt='hello world\n'):
self.path, self.txt = path, txt

execute () F M Hwithifa) flopen () RFTH LM (mode="w' BKREGHL ), JHHH
write () KRE AtxtFHTER,

def execute(self):
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ES

if verbose:
print (" [Creating file '{}']".format (self.path))

with open(self.path, mode='w', encoding='utf-8') as out_file:
out_file.write(self.txt)

B —A SO ARG B E MR B PRI, undo () fAf Bl fdelete_file () BB,

def undo(self):
delete_file(self.path)
B — T EHAERATBEILBCCE N . ReadrileZiiexecute () LR M FHwith ()
WAL A open (), EYCREA, I HIEM Horint () Ml SCEN 2
def execute(self):
if verbose:
print (" [reading file '{}']".format (self.path))
with open(self.path, mode='r', encoding='utf-8') as in_file:
print (in_file.read (), end='")
main () PRECEE AL T HA /I . S8 orig_namefinew_name & B SO UG 44 FR
IS E AR A G IR AR . commands SR TN OJFRCE ) FrARNZ ERESI T2, 1
B, AT, BRAERA TR A AR execute () o

orig_name, new_name = 'filel', 'file2’

commands = []

for cmd in CreateFile(orig_name), ReadFile(orig_name), RenameFile(orig_name,
new_name) :
commands . append (cmd)

[c.execute() for ¢ in commands]

TP P R A E R A T 2 o I VR A SO LR o ISR AR
MHAT commandsFN R T A 2 Fundo () o 2RI, BT IFARITA A SR, RItTE
undo () HIEAFHER T A At tributeError S & B FH SR B AL BRI IR . A0 SRARAS E XK X
Tl AF o0 0 0 S AL B, AT DLGE G B — AR 5k (41, supports_undo () 5
can_be_undone () ) g HUAIN @y 28 75 ST RS EAE

answer = input ('reverse the executed commands? [y/n] ')

if answer not in 'yY':
print ("the result is {}".format (new_name))
exit ()

for ¢ in reversed(commands) :
try:
c.undo ()
except AttributeError as e:
pass
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97

IR 2 Zon il 56 #4865 ( command.py ).
import os
verbose = True

class RenameFile:
def __init__(self, path_src, path_dest):
self.src, self.dest = path_src, path_dest

def execute(self):
if verbose:

print (" [renaming '{}' to '{}']".format (self.src, self.dest))
os.rename (self.src, self.dest)

def undo(self):
if verbose:

print (" [renaming '{}' back to '{}']".format (self.dest, self.src))
os.rename (self.dest, self.src)

class CreateFile:
def __init_ (self, path, txt='hello world\n'):
self.path, self.txt = path, txt

def execute(self):
if verbose:
print (" [creating file '{}']".format (self.path))
with open(self.path, mode='w', encoding='utf-8') as out_file:
out_file.write(self.txt)

def undo(self):
delete_file(self.path)

class ReadFile:
def __init_ (self, path):
self.path = path

def execute(self):
if verbose:

print (" [reading file '{}']".format (self.path))
with open(self.path, mode='r', encoding='utf-8') as in_file:
print(in_file.read(), end='")

def delete_file(path):
if verbose:
print ("deleting file '{}'".format (path))
os.remove (path)

def main() :
orig_name, new_name = 'filel', 'file2"

commands = []
for cmd in CreateFile(orig_name), ReadFile(orig_name), RenameFile(orig_name,

BR#tX£5 yasenluobinh £ EERIY
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ES

new_name) :
commands .append (cmd)

[c.execute() for c in commands]

answer = input ('reverse the executed commands? [y/n] ')

if answer not in 'yY':
print ("the result is {}".format (new_name))
exit ()

for ¢ in reversed(commands) :
try:
c.undo ()
except AttributeError as e:
pass

if _ name_ == "_ _main__ ":
main ()

>k FE A command.py I IR FEGIFAT . SE—IRARE A2, 20 R W24

>>> python3 command.py

[creating file 'filel']

[reading file 'filel']

hello world

[renaming 'filel' to 'file2']

reverse the executed commands? [y/n] n
the result is file2

>>> python3 command.py

[creating file 'filel']

[reading file 'filel']

hello world

[renaming 'filel' to 'file2']

reverse the executed commands? [y/n] y
[renaming 'file2' back to 'filel']
deleting file 'filel"'

XA AR BT r AN AN TT AT . o, 128 T R AT A DA BT 4 25 e X
# (IZHE ML [ ten/Rqr3KHR J), WERSHAE a2 SCII AL, IR A kA4 SFAF
TEAHANREXT HLE A 44, ROATAT IERA A SCIE R GANER , BEit 2B 2kt B TR R )
A BN, IR — AR SO 2 R AT A7 Sl N —Se g TR AL B2 B 25 G X
ST B . KA osBBRIT A MR RIS R0 27

AR A RE(E FHERIA ST R B e, BRIASCIERUR B AR SO R Gk g o i)
W, 7EPOSIXZRGH, X MR N -rw-rw-r--, WG E I A createrilefZif A YAIS5
iEF P RERS R A AR E . T LUERESZIRE? $En, —Fh )y & #i fos . fdopen () .

BAE, XA —LRUTEREE — T ZaiRERE, —MaItA—gEk—1 2, Uit
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BRI RER ARSI ;. [ — 1 delete_file () BR%. XF MBS 47 XA
— R, FEMIBR AT ST commandsFIFR,, BHARAFSIREL AT, ATAED? FATRIE £EPython
FHERBOE—SF AR, I A AT AP T RESE A, nL P AR s (S FHirst-class.py o

orig_name = 'filel"
df = delete_file

commands = []
commands . append (df)

for ¢ in commands:
try:
c.execute ()
except AttributeError as e:
df (orig_name)

for ¢ in reversed(commands) :
try:
c.undo ()
except AttributeError as e:
pass

BIREXARGI AT ATAR, ARAFAELL T X L8],

Q AL —, BALS TR AR, SRR MRTRE R, X, BF
A HAbAR A — N execute () Fik, HMBRAGSEA execute (),

Q HAET, SCAMBRDIRERAS SZRHRES . A0SR FRA T i & e B S s S5, B A
FEWE? EH, FRATEAREMLS IR ZEEIN—undo () Jrike SR, X BLAYSCHMHBR
DIEARZE . FRATATLABIE S — A sRECR AL B RS 4, (AR — N =

11.5 Ih&E

AR, Bl T o MHRXA B, nT DR — 84 (e, BRIk )
BN — WG, XHERERMRZ AL, R Bk

Q AT IAEAE IR T— i &>, A —E R AE A AU

Q PAT—A A% 7 3 RS I AN ZEIE 4 BT SE BT

Q WX AT, IR R T

PAT— o B R T B S BRI T AR — NI i S, 2B, R
H B AT

FZGUUHER, fuffiPyQt, A SBARAEENE, S gi— PR Fibk, Wl
PAFE o BRI, i RO AR TAEREZR s ], d i (e figit-cola ) ti2x LT3R £
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BIRE S SRR N A, e A T2 AL, — B, sty
42 BT BRI T AR TRV RS A A S5 ar o lE TS 2 e . XA D)
TR . SHMHUARES . —DFEFIIL: EARY), XEWREFFS A B EROZAR S
(RSN ); EAMRED—MRAERNGL, W ERNE (BRREAE ). WARA Bt — P a4
B, ATRASE 0T, WS Al — 5.

NN AT, FATTEPythonfo stz Sl T —SUSEAR R SCHRAE T H.. AT TH TR
FEFF SCRetES, JFRA G — 0, THEmS.

SE12F 5 ) R, T A L TR ST SALIE . X b
W PR A% 4F 75 = ( Domain Specific Language, DSL ).
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FERRER AT\

+d

XHEEARLIRUE, =0 LR IR FEIR T 2026

Q AAR P XA QAR L B TN T . AT T AN S RAE R 2 Ik TR E B iy > o
FHRI AR XA RS, HAMAREM L T .

Q SR P KL, SR Ll RO, A AL ARSI ] 27 > Qe ST A
R WA A2 Z R REAF R LU R AFAL , AbfTEE R 2 2 ) — R (A )

BH.

W RS T it Pl — A 1
W DUy SRR Ak
W R

f##% 2% (Interpreter ) B ANRES AL H BB A9 2488 . XOEH R i B =01 Je i 32
TR AR R P AR L R — 1 TR PR A TE SRR IR AL . SR, A2 — PR R s
T X TFIRAT TR, —FP RS S R R MRS SR AE A IE S .

— s, IRATEEQ AR —Fh4ns4F £ &5 (Domain Specific Language, DSL ), DSL
JE—FPE— R S A PR IRRE I T EANLIE S . IRZAFMSIEEREHDSL, i, &%
SERERL. Mk . TAAk . BCE . EAE PMNAE . DSLAr A NFEDSLAISMEDSL (12 % W it
[ t.cn/zHtEhSt | MM BT [ t.cn/hBfQ2Y ).

WFRDSLAYEAE—Fh 1 E4ifeif 5 2 bo INESDSLIY— M54, (i 1Pythonff Rk 5 2
HE—Fhit s o AN EDSLEIEHRRATA DGR | ik SR, RO C 2l
EEFEWIAE T o HHRZIRT 0 FIH F R, WRE S S AR e, i —Fhk
ISRESISR T EALR BN TDSLE B A BEEMER (GEZE ML [ t.en/Rqr3BI2 ]).

HMFDSLAKIS R 5 157 . DSLEYRIEEE AT LIRGETR 5 7w (k. mjikds ),
B 67 T R AT 2 A . —FBE S G @ AT 8 F i g 2 — IR 2 A
K SR 1 (ESH ML [ ten/Rqr3B12 1),
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fif A S NP DSLARSG . Rk, FRATTAY B AR A 0 5 R A iR e pg e — R i 2
HARMET, AAXE, HFET EPython, FE, MREMIRANECIET YT, ERxEIE
2 HERME RS T BB, AT AR A %95 54 (abstract syntax tree, AST ) alfTfn] HiA
RS (152% [ GOF95, 552761 1),

12.1 IS TERIBIF

TR RIS P R — . IS EUR AR B T 0 R AR L A
[, B AR RS H S AT S AG TR IS . ERF R L, AR ERiES, &
SR HEXAME T RS . TERBR T8 RO HEDEALIA, Zwww.sourcemaking.comfE
VAR (IS %ML [ t.en/Rqr3Fgs ] ).

AN

>
\

FkiE —-
(i ei5) LLﬁ

12.2  BHE96IF

NEBDSLIE R A F B FEIRZ . PyTR— 4 H T4 (X)HTMLAYPython DSL, PyToi
PERE, IR FRAE S Jinja2 (U AR SE (IES ML [ t.en/RqriviP |). 248K, IRATAREEREEPYT
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A IR JRTT, Py TR —FHNERDSL, RIS & (MR L,

Chromium & —> H A FF IR A3 YE 284k, 4 H T Google Chrome| Y #% (152 % W 1L
[ ten/hMJLK |), Chromium[#)Mesaf%:PythonZ x 1) — 3 43 (o FH fige 6 i A5 08 CRE AR 2 00 15 1
PythonX R IFHATHIE S (IHSH ML [ t.en/RqrizZP ),

12.3 NMAZRH

TERRA A ER R 400 G i G P e — i (8] BRI 5 R D T T Tl B, mT A e R
B, A RIS — 32, MRS U T BRI & . A & B N
DSLIBFERYESR ,, AT E (yaccHllex. Bison, ANTLRZ: ) KM L BIEE—MiE =

FATH AbRE R LR AL B AR R, AOHA ™ R XL 500w AR . B
REOLE, A1 FIRA T DSLIF AT 2 T i 2 PythonHITR, 59K 1 fiff— mi PythondEfifi IR 2
A, RO BA TR E L 2 PythonfUIY , (HARLZESK T Pythoni S . Ah, DSLAYHE
REIE B AR — D HZRSE A AU R ANES , BRUBE 1065 00k, JFRAEAEES)
BEIE . WK, PythonC &2 — I TalEMEARH WA=, SHAMBIRF ML, Hab ik

o

124 I

BAVRANE—Fp N DSLES il — B R o X AT AR 7 326 WAt bk a7 56 1 10 4156 I et
o FPREGEAT F—FhIEH W B S b iR A1 B o — DB command ->
receiver -> arguments. SEGRIEATER . JFEAEITA FHME RS ANESRILM S
A AR s

open -> gate
BORZEI ST AT s

increase -> boiler temperature -> 3 degrees

SFFS AT E M — N S H, AT — TG . SE—FhINFRDSLA 25
Jr3e FRATTAT LA S0 ) IE A2 . EAF AL | B ERFE AL A DL oT R, s —
RERSFRATI S B RME TAER I/ T H . BARTEIERURE LT, MRS AR BT, (HIREAT— LA
-t 75 B e AT TAE o PR, FRE fdf F— A T HRSE U TAE . % T H44 A Pyparsing,
FEbriEPython3 £ AT LAY —EB ", BEARIRIUE Z PyparsingffJ {5 &, W2 %Paul McGuireZi 5 13k

O XBIEHEFRREER, PyparsingdfIEPython3brk ZATIRAY—HB 5y —F#H 1
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PR3

s
LA

A

R

BT
B
i3

Getting Started with Pyparsing. WNHARN RGE ik L3 Pyparsing, 1] LU T 1 A4 23k

o

>>> pip3 install pyparsing

TR EER TP SRETTE TR R A B o T AR, R ALY, A
Sean o WA IRE, N ENTZERBAL

AN
Gate

|
|
|
!
1
I
!
!
1
I
!
|
|

|
open
iba

TEG GRS Z AT, FRATTE 5 L — MR e — 0k o FRATTAT LA ] e A -

& (Backus-Naur Form, BNF) Rk EE (IS %ML [ t.en/Rqrl1ZrO ]).
event ::= command token receiver token arguments

command ::= word+

word ::= a collection of one or more alphanumeric characters

token ::= ->

receiver ::= word+

arguments ::= word+

AT B, XM EE SRR T R — 1 F B i command -> receiver -> arguments
X, I HATS . Bl KB BB BAMFERIE, ISR A a . BF
R T iERATREETIEM S increase -> boiler temperature -> 3 degreesHif§
degreesXFEMISEL, FT LA SER TR0 1 b2

WESRAE SC T ., IR AR R A S PR RS . LR AR AORE T

word = Word (alphanums)
command = Group (OneOrMore (word) )

token = Suppress("->")

device = Group (OneOrMore (word) )

argument = Group (OneOrMore (word))

event = command + token + device + Optional (token + argument)
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ARSI E SCHEA AR 2, AU LA AR BRSNS o Bilin, 2R ANSE Hwora
M—ME, IR E . suppress T A TN TA BT AR A I -5 5

XTI E AU (S Finterpreter.py ) fEHH TARZ H2, (A0 TiEARAE S8R — A,
Feo R —1 2, P i & e BRI, TEFMmUEX MR R SR RITRE
— FBoilerdee — Ml AIBIARL N3 BRICIE o 247 PN fe o S i MG S AT

class Boiler:
def __init_ (self):
self.temperature = 83 # /3 HF/E KA

def _ _str_ (self):
return 'boiler temperature: {}'.format (self.temperature)

def increase_temperature(self, amount):
print ("increasing the boiler's temperature by {} degrees".format (amount))
self.temperature += amount

def decrease_temperature(self, amount) :
print ("decreasing the boiler's temperature by {} degrees".format (amount))
self.temperature -= amount

TRE i, ZReEdid . RATBAIE— P boilerIif, i HERIIRE .

word = Word (alphanums)

command = Group (OneOrMore (word) )

token = Suppress("->")

device = Group (OneOrMore (word) )

argument = Group (OneOrMore (word) )

event = command + token + device + Optional (token + argument)

boiler = Boiler ()
print (boiler)

FRIPyparsing i A7 45 5 09 5 (77 5.7 RO i Fparsestring () ik, 276K B 455 & —

MrarseResults L], BIPR FRE—DATHMRESIRMIR . Flan, $fTorint (event.
parseString ('increase -> boiler temperature -> 3 degrees') R OESE SN

[['increase'], ['boiler', 'temperature'], ['3', 'degrees']]

PRI, 7EX L, RATHIESE — 7oK RS (B ), 5 AToIFERIGHE (bR ),
FHEAFINRESE (3RIRE ), SLBr EIRATAT LU ParseResult 3L 4], MMl LI E BE51R]
FF X =AY . AT BV R FRATTIT LAVC FCA AR B0 2 A T ik

cmd, dev, arg = event.parseString('increase -> boiler temperature -> 3 degrees')

if 'increase' in ' '.join(cmd) :
if 'boiler' in ' '.join(dev):

@ BMEARTT LA B TR, HURERAEf . — 5T
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boiler.increase_temperature (int (arg[0]))

print (boiler)
PuAT ETACRS Fr Bes iR B LU i

>>> python3 boiler.py
boiler temperature: 83
increasing the boiler's temperature by 3 degrees
boiler temperature: 86

interpreter.pyﬂ@%?g’{ﬁﬁgﬁﬁ NIFEAR A A RAE, HE#iT TP R RFE L2 H
PRI

from pyparsing import Word, OneOrMore, Optional, Group, Suppress, alphanums

class Gate:
def __init_ (self):
self.is_open = False

def __str_ (self):
return 'open' if self.is_open else 'closed'

def open(self):
print ('opening the gate')
self.is_open = True

def close(self):
print ('closing the gate')
self.is_open = False

class Garage:
def __init__ (self):
self.is_open = False

def __str__ (self):
return 'open' if self.is_open else 'closed'

def open(self):
print ('opening the garage')
self.is_open = True

def close(self):
print ('closing the garage')
self.is_open = False

class Aircondition:
def __init_ (self):

self.is_on = False

def __str__ (self):
return 'on' if self.is_on else 'off'

BR#tX£5 yasenluobinh £ EERIY
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def turn_on(self):
print ('turning on the aircondition')
self.is_on = True

def turn_off (self):
print ('turning off the aircondition')
self.is_on = False

class Heating:
def __init__ (self):
self.is_on = False

def _ _str_ (self):
return 'on' if self.is_on else 'off'

def turn_on(self):
print ('turning on the heating')
self.is_on = True

def turn_off (self):
print ('turning off the heating')
self.is_on = False

class Boiler:
def __init_ (self):
self.temperature = 83# in celsius

def _ _str_ (self):
return 'boiler temperature: {}'.format (self.temperature)

def increase_temperature(self, amount):
print ("increasing the boiler's temperature by {} degrees".format (amount))
self.temperature += amount

def decrease_temperature(self, amount):
print ("decreasing the boiler's temperature by {} degrees".format (amount))
self.temperature -= amount

class Fridge:
def _ _init_ (self):
self.temperature = 2 # 343 HB/EKRE

def __str_ (self):
return 'fridge temperature: {}'.format (self.temperature)

def increase_temperature(self, amount) :
print ("increasing the fridge's temperature by {} degrees".format (amount))
self.temperature += amount

def decrease_temperature(self, amount):
print ("decreasing the fridge's temperature by {} degrees".format (amount))

self.temperature -= amount

def main() :

BR#tX£5 yasenluobinh £ EERIY
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word = Word (alphanums)
command = Group (OneOrMore (word) )

token = Suppress("->")

device = Group (OneOrMore (word) )

argument = Group (OneOrMore (word) )

event = command + token + device + Optional (token + argument)

gate = Gate()

garage = Garage()
airco = Aircondition()
heating = Heating()
boiler = Boiler ()
fridge = Fridge()

tests = ('open -> gate',
'close -> garage',
'turn on -> aircondition',
'turn off -> heating',
'increase -> boiler temperature -> 5 degrees',
'decrease -> fridge temperature -> 2 degrees')
open_actions = {'gate':gate.open,
'garage':garage.open,
'aircondition':airco.turn_on,
'heating':heating.turn_on,
'boiler temperature':boiler.increase_temperature,
'fridge temperature':fridge.increase_temperature}
close_actions = {'gate':gate.close,
'garage' :garage.close,
'aircondition':airco.turn_off,
'heating' :heating.turn_off,
'boiler temperature':boiler.decrease_temperature,
'fridge temperature':fridge.decrease_temperature}

for t in tests:

if len(event.parseString(t)) == 2: # XA A%
cmd, dev = event.parseString(t)
cmd_str, dev_str = ' '.join(cmd), ' '.join(dev)

if 'open' in cmd_str or 'turn on' in cmd_str:
open_actions|[dev_str] ()
elif 'close' in cmd_str or 'turn off' in cmd_str:
close_actions[dev_str] ()
elif len(event.parseString(t)) == 3: # AAHK
cmd, dev, arg = event.parseString(t)

cmd_str, dev_str, arg_str = ' '.join(cmd), ' '.join(dev), ' '.join(arg)
num_arg = 0
try:

num_arg = int (arg_str.split () [0]) # ILEAASH
except ValueError as err:
print ("expected number but got: '{}'".format (arg_str([0]))
if 'increase' in cmd_str and num_arg > 0:
open_actions|[dev_str] (num_arg)
elif 'decrease' in cmd_str and num_arg > 0:
close_actions[dev_str] (num_arg)
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PAT LA B2 2L

>>> python3 interpreter.py

opening the gate

closing the garage

turning on the aircondition

turning off the heating

increasing the boiler's temperature by 5 degrees
decreasing the fridge's temperature by 2 degrees

AN SRARARE XX AN 7 22 528, FR AT DA R — ey, H— ik f T A SR
PR SR L A e B, HET, A SRRt estsTod gt iy K100, FH P A2 e fl
H— 3 H AR RIS 4 o ANEERS T PyparsingX) 25 4% . Tabul 24 22 A M)y H AR 2 Uk
fan, AP A turn of f -> heating 37, REKREA2WE?

F— AT RE R R R, ?ﬂé%open_actionsﬂlclose_actionslﬂ%ﬁﬁ%ﬁﬂ{ﬂﬁﬁ?ﬂ%#ﬁ\?ﬁq&
HRBEE| =N HIEN . S BGASE A, ATRERS? SRR 37

12.5 Ih&E

Agh, A1 TR O TR MRS LU T o R U P AN L SR — 2R
FEAUHEZY, (A BCA B th iRt S AR SR Ak o Il it S B — S DSLAR I H A9

DSLJE—FPit X H5E il . RIkAEARITHTENIE S . DSLAMZE, 052 AHRDSLAIST
HRDSL. WNESDSLAETE—FfG Lttt 5 2 b, MKBiE B 9mfeif &, SMTFDSLIEM LI,
AR CA MGEEE T o RS ATDSLAA K .

IR HERDSLIBIT-. & ARG — MR REAIBEE, (AR 2 i ok . K
PTEAALASRE , 152 PythonfSil 51 SR ME A T WHRDSL, PyT/&— > PERE iy Az B (X)HTMLHY
Python DSL. At 2| Chromium ) Mesa & 2 Q] i FH fif e v B s U JE A DG A CA RS B R
Python AT A TR 1Y

IR BOR UL RSN BRI A, (HRAE12.47%7, AT T Pyparsing B —Fh
DSLARAZER—NERER , IFHA B — 1 BT TR LU CIC O B R s hn g 5
BB R M A WA B TAE A Z X R Z [ B — K A -1 T Bl 5

A

ZE o
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B, FRATHEIE—A X R AR SR 7 A — X %R . FEMVCEL A X —N R
R ILAB T, BRI (B, —ANPREA—AN A ) R TRl — AR i
TCIS B B ek TR, HAE B AL . SR I R R B B R (TS
[ Eckel08, #521351 ),

WEEE R A XTR CRATE, MR ERE SIS ) 5— Pl g (T,
MFRNWERE ) ZER AT R . TEMVCHITH, KA 2, JTRE 2. SR,
MVCIHFARRAUA B A AT IG5 8 RATTR (Hein, RSSeiAtom ) J&55—Fpil 1. 2k
Fl S —ME B R A TEAT IR R, S — 20 S, AbATsAE A SR
Cib s

WA H AT S i AR SE A MV ORI S 0 B R T 5 1 AR, BRI A A 4 ST &
ZIERHRE R, IS TAEsF T A R 1T 2 . ok, RAE AR OBERITIRE ., &
IR EME LA AT A (i52% [ GOF9S, 55327W ),

13.1  ISLAESERIBIF

B, AL TIEER . B AR —LE 5, fEf A AR A il i LA
R . A IO ALEfTI2SE— s, A2 R ERr AR, IR HA%
WA R GTTEHE )

THEER TWEEBA S SO, Zwww.sourcemaking.com R VRl (1S M 1L
[ t.cn/RgrlyXo ])s
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e
Bt

2. R B AN

|
Q Q9@
}M%%

13.2 HFRIGIF

django-observerJfA US4 (2% M 1T [ t.cn/Rarldoz |) f&—4~% = JyDjangotd, wJ HF 1Mt
MR PREL, 25 7E K28 Django B B - By & AR AR AU B S04 T o B SCHFVF 21 [R) 28 U A S 70 2 B
(charField, IntegerField% )o

RabbitMQAJ FH =24 b AN S 208 B S, S 2 MiH B U (Fetn, HTTPHIAMQP ), ]
FEPython W FHH I T & A —1T P, sl Ms B it (iES% Mt [ t.en/Rarlilx ).

13.3 NAZRH

M BIE— DGR (RS A E MG ) KA @R 51— D 4
AR, 38 2 SR A A LU SO S nT RE A T ASIR], n] L (Fizs
Y ) shasHsE.,

A PUAH BN 2 I E R E A TR Z MR 2601 o ARFETF Sk BRI — D541, iR
FRES . TTIeHAIRSS, Atomid 2 HiAly, JEARFR—AF . MRIBREREAME R, BRI,
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IRER MR T B — Nl (IZ% [ Zlobinl3, #6011 1),

[FIRE S A AE THAE N AN ARG FHAE S 28 IR 55 R HE T 05— N, FERIBAY AT
FLEE I, UREENCEIAHSCE A, AT RIKAY IR VRIGTE B — > Twitter I ', Facebook -
—MHESA, & LinkdIn FR—(z[FE]

TR R G — DT LM GEE WS ) WEEBn6+. xRS, Wy
T T MW S WU IEAE M T R S R, SRSl e AT XA T DU
A CRERLAY ) HRee s, Bl BURelcs ot . S # 1, W28 W7 s s
. fEXH, SCHESUERNFM (R ) TSRS E (WEE ), S HE M
[ t.en/Rar1Xgj I,

13.4 I

AT, AR S — B R Y . X A AR IR T ActiveState i I W
BEHE A PythonfUAL B (FHZH ML [ t.on/Rar1SDO ). BRI AR P LU+t il s U
AU BRI, AT LA AR S 2 AA% AR o XA B HeR S I — A g A%
AR —A> ks SRR o BTSSR PP RO, CEEM Bk U R Fr a2
WA, IR TSN R, 1Tl AR SRR SRR B .

TE—eiirh, QORREIRIL A B (e, WA E BRI SO i — A FRATTAT LASE L —
HHpublisher, BHFASIN . MR KM FM SR X LN HITIfE . DefaultFormatter R4k H
Publisher, AR REE REIRE . A TH] DIE TG shaSH AN EROEE . F mig 2R
%/%T#/Miﬁﬁﬂﬁﬁ\m%% (HexFormatterﬂ]BinaryFormatter) E‘Jﬁ?fﬁﬂo {JE%Q, ﬂﬂ%’érﬁ—]
SRS, FTLATCHE R RGN Ean A, RAERR B R E RS R GRS

HexFormatter BinFormatter

T

DefaultFormatter

MPublisherZBIFIRVE . MEEENIRAFAEY | FKobserversH . add () FikEM—Hr a9
8, WEAEIZMEE CAIEN 5 &k — 8%, remove () HIETH— O A MESE, Si&HEZ
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WMEEE MARAAERT 5| K — R . 5, notify () kNI & Az Bl AT A WA .

class Publisher:
def __init__(self):
self.observers = []

def add(self, observer):
if observer not in self.observers:
self.observers.append (observer)
else:
print ('Failed to add: {}'.format (observer))

def remove(self, observer):
try:
self.observers.remove (observer)
except ValueError:
print ('Failed to remove: {}'.format (observer))

def notify(self):
[o.notify(self) for o in self.observers]

He# JEDefaultFormatterd, __init__ () A —MFF BRI __init__ ()
Tk, X FEPythonH %7k A 8158 il DefaultFormatterSEHilA F AT, XA TR
PREFHRAS . X T _dataim, FRAVEH T AFR kA WA RE H4 05 1%, {17, Python
FR DT R — AN R ZOE AT RERY (TE3 % [ Lottl4, 255400 ), AiF¥EEIF L AR A 1%
FEM, PUOAARHSE 287 BN RZ XA o 3 BT FH 44 PR e e AT — A i B Y o TE RS T R .
DefaultFormatterfll_dataFa FAE—E%, BRIAMENE,

class DefaultFormatter (Publisher) :
def __init_ (self, name):
Publisher._ init_ (self)
self.name = name
self. _data = 0

_ str_ ()RR PBIEETFAAEZHMN_datafEfER . type(self)._ namefe—FiREL
RAMITEELY, w24, o XRRAC TSR T et , 204 E T4, BEER, %
FARIIERE

def _ _str_ (self):
return "{}: '{}' has data = {}".format (type(self).__name_ , self.name, self._data)

KM Ndata () Tk FH—MlHepropertyB&fign RIEML_data MBI 72
XFE, FATELREM Hobiect . datask B object .data () o

@property
def data(self):
return self._data

H A data () HAEE B T esercerBifith, ZBMdr AL R M IRERRIERT (=)
N _dataBRIRHE R . 1207 ki e E R S B — B, PRI i
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R I A B S

@data.setter
def data(self, new_value):
try:
self._data = int (new_value)
except ValueError as e:
print ('Error: {}'.format (e))
else:
self.notify ()

T—HERINWEE . HexFormatterflBinaryFormatter BINEEAEH AR, ME—AYAIH]
TEFan 4% A0 I & A BB ARE B BB (B, B4 DL -7 2R A — i il i 1 A% X4k o

class HexFormatter:
def notify(self, publisher):
print ("{}: '{}' has now hex data = {}".format (type(self)._ _name__ ,
publisher.name, hex(publisher.data)))

class BinaryFormatter:
def notify(self, publisher):
print ("{}: '{}' has now bin data = {}".format (type(self)._ name_ ,
publisher.name, bin(publisher.data)))

IS MEAE, RO o main () RE—IFIREIE— 24 Ntest 1iDefault -
FormatterSifil, JFAEZ G ORHE T P/ AT RS o o fdi 1 S5 b SR R A FH P i AL 7
RS AN 2 ARt o BEAh, A AR AR [R] A RS M i ASAEAE IS 2 2R =R
AR Z BT

def main():
df = DefaultFormatter('testl')
print (df)

print ()

hf = HexFormatter ()
df.add (hf)

df.data = 3

print (df)

print ()

bf = BinaryFormatter ()
df.add (bf)

df.data = 21

print (df)

print ()
df.remove (hf)
df.data = 40
print (df)

print ()

df .remove (hf)
df .add (bf)
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“

134 =

df.data = 'hello’
print (df)

print ()
df.data = 15.8
print (df)

NI SEACTS (observerpy ) #1F iR,

class Publisher:
def __init_ (self):
self.observers = []

def add(self, observer):
if observer not in self.observers:
self.observers.append (observer)
else:
print ('Failed to add: {}'.format (observer))

def remove(self, observer):
try:
self.observers.remove (observer)
except ValueError:
print ('Failed to remove: {}'.format (observer))

def notify(self):
[o.notify(self) for o in self.observers]

class DefaultFormatter (Publisher):
def __init_ (self, name):
Publisher._ _init_ (self)
self.name = name
self._data = 0

def _ _str_ (self):
return "{}: '{}' has data = {}".format (type(self)._ _name

self._data)

, self.name,

@property
def data(self):
return self._data

@data.setter
def data(self, new_value):
try:
self._data = int (new_value)
except ValueError as e:
print ('Error: {}'.format (e))
else:
self.notify ()

class HexFormatter:
def notify(self, publisher):
print ("{}: '{}' has now hex data = {}".format (type(self)._ _name_ ,
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publisher.name, hex(publisher.data)))

class BinaryFormatter:
def notify(self, publisher):
print ("{}: '{}' has now bin data = {}".format (type(self).__name__,
publisher.name, bin(publisher.data)))

def main() :
df = DefaultFormatter('testl')
print (df)

print ()

hf = HexFormatter ()
df.add (hf)

df.data = 3

print (df)

print ()

bf = BinaryFormatter ()
df .add (bf)

df.data = 21

print (df)

print ()
df.remove (hf)
df.data = 40
print (df)

print ()
df.remove (hf)
df.add (bf)

df.data = 'hello'
print (df)

print ()
df.data = 15.8
print (df)

if _ name_ == '__main__':
main ()

P Tobserver.py 2 i LA N N ZS .

>>> python3 observer.py
DefaultFormatter: 'testl' has data = 0
HexFormatter: 'testl' has now hex data 0x3
DefaultFormatter: 'testl' has data = 3

HexFormatter: 'testl' has now hex data = 0x15
BinaryFormatter: 'testl' has now bin data = 0b10101
DefaultFormatter: 'testl' has data = 21

BinaryFormatter: 'testl' has now bin data = 0b101000
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DefaultFormatter: 'testl' has data = 40

Failed to remove: <_ main__.HexFormatter object at 0x7£30a2fb82e8>
Failed to add: <_ main_ .BinaryFormatter object at 0x7£30a2fb8320>
Error: invalid literal for int() with base 10: 'hello’
BinaryFormatter: 'testl' has now bin data = 0b101000
DefaultFormatter: 'testl' has data = 40

BinaryFormatter: 'testl' has now bin data = 0bl1l1ll
DefaultFormatter: 'testl' has data = 15

TEsm i RATE R, BSOS, L CHOCRY ) fth s — DULEEE DR
J5, AR . XOE RN, Bk 8 /A s Ty .

I B B AP AR O T R TARTS AN, . 5B — Lo b RERR e A S ey, e,
BR— AR B B PRSI R LSS o AN, Wos iR BAE A KA, S 4 IR 1
RGN FEAPIELR — DN ECF SR it — A R T S BB I 2RI, RETS B IERf AL 2,
ANt N A 240k

AR E AR, X282 R RJE A— A SRS e 2 e i P iz AT
BE RS BB M Defaul tFormat terfH, WRAHN, K AXFEREE BIH 21T
JIHAYE R o BRI .

T AR RN 2 G . Blan, TR —A \BEdilks U . % B8
R AR Py Ul TR e 2 JEBUE SR HAB LS . RAIFIRBOBIR, 552 SR !

13.5 g5

AT, AT TMEE DO A B — DX R APIR S AL I RE S 18 M/ S BE T AT
R (—DXPRE xR ), WA LME g B, MR — DR ER R, fiE
FYiE, TTIRFE L RO LA W il RE il m] A

PRI E R, IRAT DU — A 2R, I NRITER, AR i, X —
BRAAEER PO TR 2

RIEL, PrAMAMVCHE RGHEEE TR . M EARRIBIT, FRATRR) T LT P,

Q django-observer, —/~4 = /7 Django, T VHMHERIY BRI B PhA T A RS .
O RabbitMQF¥/PythonZ5E . FAI 144 T — 1 RabbitMQR LA -, FT S8l & -1 (E
M) B,

TESCEUGTH, FATTE B T el i U B i T s A T 28 5 /B ) Bl s U A A
Fe, LAHEIRXT RAIT N . Ay BRI A5 > LeAcAT i

B4R PRV, R T — MDA IR S RS,
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T ) X G gt 1 F A R 28 B EAT TR . FERZ M, A FRRESHL GEF 420
RS Be— e RS AR (AR ER DB 2080 ) TR, B\, 4k
REHL? REVURE—TZILES, AP SCHT S, RS, RS RE0 Y1 (HdE )
RO, Bilan, BFRA A — S, HP T RERLIRS AL A B (FM) SRR B (AM)
AT B—ATRERPRS RN —INFM/AM TG B S VI3 55—, S48 M— RS D4
5 — R, AR R & T 4R . R, E R R AR Z AT 5 S P T— 1
e, BEIRATABCE LIRS 107 FMICEL G, — IR 1 5 72T A$% T 1%
HYIH5]107.5 FM,

REDLI— AR PT LU EDR R (FROAIRASED), i R RS E & — 0 A,
BAFARAOE A s Z A . T ERIER T — AR RGPS RS X E Y
A4t ), ZWikipedia b (1HZ% ML [ ten/RqriCDd ), #ERE—JF 46 i P AL, it
A TR RE . XS HAEDI R R R, ARSI L ATV FE 2 i
BN NAEIT R INE] “ER PG PHAT” MRS Z 0, —4 “S5R7 HFRA WA AT RERAR
B PIPERNHT (UHRE] “B17” R, S S e R T (UIHeE]
ISR R ).

PR HABMADR A 4% “AK k" (B2l ). “FHIE” (flan, FfF— A 1VO0#HAE
e ) S5 TR, —DREPUE—DRE RS HBEA — NI B, — bR n]
RERII AL T “CRId” RS st R
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< Bt > < Bt 3 >

ﬁﬁjcﬁc/ st e il

ARZSHLAT H T ZFhAS R 9 ) 1, A48 AT HRHLAY I8 AT HEHLR - ds A sl B iR
FRG . SCIEAT . MERDEE . A4S . A SRR X HARTE S SRR . TR T R
TR Sm AR AT AL AR A A S0 . AT PRSP RERERIE S AT (S5 ML
[ t.en/RUFNdAYt ] FI BT [ t.cn/zYSjPeH ]).

T, WIARRARSELS . (EJRARASHLAN T R Rk 3% X ( State design pattern ) W7 L5
ARSI B — e O TRERERPRSHL (1627% [ GOF95, 4334251 ] Fl [ Eckel08,
15100 1),

141 IS SERYBIF

X R RNRE A EIHL (FEZRTREE 105 P UL ), ‘B2 H R A 18 R SR
— T ABSTESHUA ARARES, FFARIEFA TR AR B B AR AR SO, HRAEFAT T i
PR AR, HLAS AT AT #4F:

Q EARATAERE, PSR E B2,
Q EARAESE, FOVIARERM AL
Q BRBY, HARE, HOMARERTIRG L%,

Q Ry, HFRE
MR B A BERRAS, (BRI ZE S, T B www.sourcemaking.com$2 it (i55%

RIIT [ t.en/RqBS300 1), JE7R Tl FHAR R SE B STH LA AR A —Ffal REJT 58
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BA#E SRR

i

BB TR BN ELERRS

14.2  EHERIBIF

ol PR SR AR 5T AR Y T S8 — RS IR A DR S — A3 E R, django-fsm i
JFALIE— A5 =7 P A, T DjangoHE 48 b & AL RS LA SE B A T (1 2% N 1L
[ t.en/Rqr1Tgb ]).

Pythonf& A 11— =I5 GBS TAISEBURENL (ESH ML [ t.en/RqriQdn 1),
PR 144755 R & B ey i I AR A —A

T —MES— AT H 2K A4 iF R (State Machine Compiler, SMC ). ffiFHSMC, fRnA]
DM — i a7 LA AR 33 52 78 5 AR SCAS SCEF IR R PIRZE AL,  SMCZs H 2B BOIRESHLAG SRS
23 H A FRXFDSLAE & AT ., AR — X — B — RS K] B, (B RE R
AREE . SMCATUA R Z A gl 5 8, {24GPython (IEZ% ML [ t.en/RwDrndv ),

14.3 NEBZEH

RESBTE T2 BrA Al LU PR ZS AL D 1) AR S AN RS BN T 2401
AL W 1) — 01 TR E R GARA R R G RART

AT S MR A S PR 5 — N1 o TR AR oA T (i FEDIRAS Sty e S 1B (i
ZH M [ t.en/RUFNAYt ),

FHIRB R G R — DT A DFARSI RS, NIRRT ) —MRE 2

BR#tX£5 yasenluobinh £ EERIY



144 523 121

K—NFIAER . 2P EHUER AR X — AR . Bilan, PEE-S7E £ AN AEEE A B RS
AP UIR S (EZ %M T [ ten/Rarl3Lr ] AT [ t.en/RqriBW4 1),

% B 5| i Thomas Jaegeriid i)—A)3f : “ARSBGHR R ok i —F b F SCh R IR A
My 5Ea %, M SEENE A Ay a4 i A R 567 (S % M [ t.en/8sZrLPO ], )

144 =1}

N HIZE T I Pythonf Uy, (7R — T AT 56 TR B 2 A B B AR B BT — S IRAEHL . 3
MIEPIRSHUNZE 55— D IR RS LR EA T Z A et

RSB GE F fH— L stat eZRAF LR W concretestat e R, LIy
PrARESIL R R IO RE, B IRA ML SR RS EOR B ZhRE . AT7ER BT [ t.en/hd7Rs9 | L4k
B —AEBISEEL, SRTAEFRA R, X EJR S . IRESBRACTE B R SEB—IREHL, RSP
IR BRI RS RS Z M) 4 . A S8 o B A SO PR %

Syt A R T, oI AR A iPythonfbidk . BT T RERS B ATRIEIRAL, Wi His
SEHIA I Python 53X, A Mstate_machineX MEHAEH A H (IHS% M L[ t.cn/RqrBvQG |).
TEHE—F 2 207, WRIR RS AL S state_machine, E{HH NS TS,

>>> pip3 install state_machine

state_machineMI 5, ANHEFFHIAING . FAPRAE 2 G B S 2R B R 7y

NZ

HEMrrocessZIT iR . BEMOIEELFHEREERA A CAPIRESYL. ilstate_machinefiiik
BIECRSHLAIEE — B i fleacts_as_state_machinef&ifits.

@acts_as_state_machine
class Process:

T, & CREIEPRE . IR BATTRREE B BT R o ME— B DRI N A5 &
PREVBIFIRRE . X FTE I E inital=TrueRIHE,

created = State(initial=True)
walting = State()

runnig = State()

terminated = State()

blocked = State()
swapped_out_waiting = State()
swapped_out_blocked = State()

Heds o U . fEstate_machinefddt, —MREHBHE — 1 Event, FAHH
ZH from_statesHlto_stateRE XL —PHBEMHEHL, from_statesh] LIRS B —2H R
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& (ot ).

wait = Event (from_states=(created, running, blocked,
swapped_out_waiting), to_state=waiting)

run = Event (from_states=waiting, to_state=running)

terminate = Event (from_states=running, to_state=terminated)

block = Event (from_states=(running, swapped_out_blocked),
to_state=blocked)

swap_wait = Event (from_states=waiting, to_state=swapped_out_waiting)

swap_block = Event (from_states=blocked, to_state=swapped_out_blocked)

BRI — 2R B Y, — DR 2R 2 5 B A B A AR R (1
n, D, PRSESANIRASSE ), (B Tk TRAA S, JATHEAT—LERI1L,

def __init__ (self, name):
self.name = name

TER RS, SR A 2By, IR BBt A 7o state_machinetibefi
ffteveforefleatceriat, MTIOREHIMZATHRZFIITEE. N TBEURGIMHE, X
A SRR T RS AR R E R

@after ('wait"')
def wait_info(self):
print ('{} entered waiting mode'.format (self.name))

@after('run')
def run_info(self):
print ('{} is running'.format (self.name))

@before('terminate')
def terminate_info(self):
print ('{} terminated'.format (self.name))

@after ('block")
def block_info(self):
print ('{} is blocked'.format (self.name))

@after ('swap_wait"')
def swap_wait_info(self):
print ('{} is swapped out and waiting'.format (self.name))

Cafter ('swap_block')
def swap_block_info(self):
print ('{} is swapped out and blocked'.format (self.name))

transition () %@Tfii j/l\%%ﬁ process. event ﬂlevent_nameO processﬁz#/l\
Process%"ﬁ;@], event%—/l\Event% (wait\ run%ﬂterminate%) i{ﬁﬂ, ﬁﬁevent_name
BT, 2P Tevente i), MR RAEEDR, WIS b r 2495,

def transition(process, event, event_name) :
try:
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event ()
except InvalidStateTransition as err:
print ('Error: transition of {} from {} to {} failed'.format (process.name,
process.current_state, event_name))

state_info () BREURRIREYHT (PFO6 ) RS —EIEAF S,

def state_info(process):
print ('state of {}: {}'.format (process.name, process.current_state))

TEmain () BREUWIFLR, FoATTE LT —8F2 55, fE Nevent_nameZHUHAL S .

def main():
RUNNING = 'running'
WAITING = 'waiting'
BLOCKED = 'blocked!'
TERMINATED = 'terminated'

A, AP rrocessSEHl, It EATRIRIIRRANE S .

pl, p2 = Process('processl'), Process('process2')
[state_info(p) for p in (pl, p2)]

PRI HAR AR B SR R PR S et . M2 — AR Z i f2 BRI . R ir RS e
B SPIRAS R —8 BN, MURES “isf7” FefdliRE “BHIE” EaTaEny, (AMRES “FHIE" Hefl
FPRAE A" MRAATRER.

print ()

transition(pl, pl.wait, WAITING)
transition(p2, p2.terminate, TERMINATED)
[state_info(p) for p in (pl, p2)]

print ()

transition(pl, pl.run, RUNNING)
transition(p2, p2.wait, WAITING)
[state_info(p) for p in (pl, p2)]

print ()
transition(p2, p2.run, RUNNING)
[state_info(p) for p in (pl, p2)]

print ()
[transition(p, p.block, BLOCKED) for p in (pl, p2)]
[state_info(p) for p in (pl, p2)]

print ()
[transition(p, p.terminate, TERMINATED) for p in (pl, p2)]
[state_info(p) for p in (pl, p2)]

TR SEEEAAS (S state.py )o

from state_machine import State, Event, acts_as_state_machine, after, before,
InvalidStateTransition
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@acts_as_state_machine

class Process:
created = State(initial=True)
waiting = State()
running = State()
terminated = State()
blocked = State()
swapped_out_waiting = State()
swapped_out_blocked = State()

wait = Event (from_states=(created, running, blocked,
swapped_out_waiting), to_state=waiting)

run = Event (from_states=waiting, to_state=running)

terminate = Event (from_states=running, to_state=terminated)

block = Event (from_states=(running, swapped_out_blocked),
to_state=blocked)

swap_wait = Event (from_states=waiting, to_state=swapped_out_waiting)

swap_block = Event (from_states=blocked, to_state=swapped_out_blocked)

def __init_ (self, name):
self.name = name

Qafter ('wait')
def wait_info(self):
print ('{} entered waiting mode'.format (self.name))

@Qafter('run')
def run_info(self):
print ('{} is running'.format (self.name))

@before('terminate')
def terminate_info(self):
print ('{} terminated'.format (self.name))

@after('block")
def block_info(self):
print ('{} is blocked'.format (self.name))

Qafter ('swap_wait')
def swap_wait_info(self):
print ('{} is swapped out and waiting'.format (self.name))

Qafter ('swap_block"')
def swap_block_info(self):
print ('{} is swapped out and blocked'.format (self.name))

def transition(process, event, event_name) :
try:
event ()
except InvalidStateTransition as err:
print ('Error: transition of {} from {} to {} failed'.format (process.name,
process.current_state, event_name))
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def state_info(process) :
print ('state of {}: {}'.format (process.name, process.current_state))

def main():
RUNNING = 'running'
WAITING = 'waiting'
BLOCKED = 'blocked'
TERMINATED = 'terminated'
pl, p2 = Process('processl'), Process('process2')

[state_info(p) for p in (pl, p2)]

print ()

transition(pl, pl.wait, WAITING)
transition(p2, p2.terminate, TERMINATED)
[state_info(p) for p in (pl, p2)]

print ()

transition(pl, pl.run, RUNNING)
transition(p2, p2.wait, WAITING)
[state_info(p) for p in (pl, p2)]

print ()
transition(p2, p2.run, RUNNING)
[state_info(p) for p in (pl, p2)]

print ()
[transition(p, p.block, BLOCKED) for p in (pl, p2)]
[state_info(p) for p in (pl, p2)]

print ()
[transition(p, p.terminate, TERMINATED) for p in (pl, p2)]
[state_info(p) for p in (pl, p2)]

if _ name_ == '__main__ ':
main ()

N T state. pyf5 F 15

>>> python3 state.py
state of processl: created
state of process2: created

processl entered waiting mode

Error: transition of process2 from created to terminated failed
state of processl: waiting

state of process2: created

processl is running

process2 entered waiting mode
state of processl: running
state of process2: waiting

process2 is running
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state of processl: running
state of process2: running

processl is blocked
process2 is blocked
state of processl: blocked
state of process2: blocked

Error: transition of processl from blocked to terminated failed
Error: transition of process2 from blocked to terminated failed
state of processl: blocked
state of process2: blocked

B2, fl AR R, ARERPIRES A (n, "Rl — "4k CPHZE” — “Zk7)
ORI T o FATTAA BN FHTE TR SR — D AR 5t , T except fURBRAEIE M MAL PX — 5

R s tat_machine BRI —NMFRIHATHER A5 12 M . BoA BT 5
M1 £ -e 1 s el M AR A IR FE BTV H B o

N T BB PR AR SRR S, FRSREUEAFIRSEER A RGBT AT URBAETARPY, [t
n— TR A R TR (R AT DU RS LR AR BE 3 N A FIRCNAPIRS ). HBh | b de A
AEAAT AT PASEFR SR B R 5L

14.5 IhE5
AT, M1 TRE B . RAEBEUL s M ARLRAHL (FIFRRAHL) 1152
B, JHT YRR P TR,

WEPUR—MMEHLAE, BAPIADTZ 0 RS IRASRIE— DRGNS RPIRDL
—ANIREWAEAL B ] A — DEERIRS . FAl 248 WY RRR S B — SRS i e . fE—
AR Z BT R T H AT — s A s PR ARASHLAT LA PRSP AT o b B

WREEHUH TAERVF Z I BHLR AR AL, b RSl kT | 54wk as | ikt
TEmART S MTAE . FA A B8 A ShESEHLE Il S5 AR TAE T A SR o

VFZ BB B B HOR AR HLI S B S (] . Django i3 =77 fldjango-fsm,
Pythont A VF2 R TTRRAVELER . SEPR b, 7E 1445 T HA A — M state_machine ).
RS IEAE T — AR H , REVFZ AR S 18E (f45Python ),

A2 2 T W] ff FH state_machine B — AN B ML R &8 0 ik R SC R S ML .
state_machinetH L T RSP AN DL SRS i 2 512 Ja shVERIE X o

SR 1STOAG S T Anfaf S PR B I (FEIF 2Rk ) s sEs .
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REHLAVEHR AT LM FHZF0r ok . LIHEFF IR G, 3 TR —E WFETE R A —15)
®, HFFEARZ . @R, BANARE S ITA YRR GESEMI [ ten/RqrBZIQ 1)
— LR [ AR ERE RS BhFRA AN R 7 S A R O HE P, Hh B2 BRI A AT LA,

Q FLHAFOATHET: ZPFNMATD . AR, TP A PR B R B
AREE, AEXFFARERA, HA AL BA R ERTERE .

Q Sk A/ 3k £ 0 B AR R IR R FIAIBIT ST S i (CORED) Wl
i, AN BRI o IR PR e WA, (ERXAMREI A BRI A R 5T

Q ke =R A AR W AR T — D RE TR (KRB0 YN R,
TERA A PR TG A e iR ARG CEENAAAR) TR, XAHRAEHEE,

Q Skegte k. T —MFFEILZE, WRAEIAFASFEITR ORI SS S5 X UOF
WA R E M .

Q Sk ey R KIS A QRPN EE B A AR R o)/ 25 (B A2 2R, JF HARRARE ),
AR E AN 1 B 5 T i S A2 P SR AR 2

A REISAT EZ ROVFHISREEAS 5 1, (HERE RS, FRATEAY R AR AN e Sk N0 iy
ANOG? 25 GRAE  — DRI SOEAE T A HEF R ), SRR ] L e B popR
EET X R OL R e AU . LR SR A H Y

ReARX, (Strategy pattern ) ST HZ MR MIR—A I, HR T ERREE 2
Ty U (5 P iU X AR TERA ). R, MR RS, I BAE b —
Fioes D i ACR S, 55— PO R i ACR G, DT LU SRS U a4 7 I i T AL
Yo ol PR AR o

O R, HIB IR R 2 B R I O, AN TEARB I, L2 Wkl o Uk T R . —— 8
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15.1 IS TFERIGIF
S HUTEE B S Pl PSR 2 — A 4 6 T

Q aiRARE R, JFHR R, ABAT LIRS 4Bk
Q ERANESAMEEL, JFHA A SRS, AT LUIT 42,
Q WREA QO S, SRR, WATRET 4,

IR WA RS R Z B — AU . RS T L2 R CRIg ) EL
i) —A~H1+, Ziwww.sourcemaking.comfLIFHHH (1S5 ML [ t.en/RqrBAe] ]).

EHIFHRETR SRR

>

15.2  EHFRIBIF

PythonfJsorted () Mlist.sort () BREUE RIS AIE T WA BREBCERIEZ — i 4 24K
key, XNSEART FRSI T — MRS RSP (155% [ Eckel08, #520271 ),

THEEET (FUBSTESCH Flangs.py ™ ) JE7R T 0] FH AT 5 2CAHEHT PR AN [R] 64 SRS o 2hi R i
= ATHER o

Q fF R
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Q ETFEMFHagE (#HATIOBEfE, S %MI [ t.en/RGQOMT ])

namedtuplefiftii T (IS %ML [ ten/RqrBUrf |) I FRAFgFEE T S iHEdE . s
JCAE—FP G AN | Fi . ArIARROXTG2m S5¥Smniaf sy, (Hdn] IBE— x4 (o]
A 8 WL R RoR Bl A I A ). A c T FEARU T &3 (153%™
[ t.cn/RqrBGwP ] ),

Q FEFRAISGEA TR, B2
Q FE{EAHEE X R R R Qi T S i s A FCRS I, B—1Iod .

A 5 B — R pprint Mlattrgetterfidl . pprint S F 3Lk H— D EE 454
attrgetter T3 EIHEA i classBinamedtuple)@ME, AT LUMEFH—1ambda FRECE
B Hattrgetter, HR R attrget ter WA EAER

import pprint

from collections import namedtuple
from operator import attrgetter

if __ name_ == '__main__':
ProgrammingLang = namedtuple('ProgrammingLang', 'name ranking')
stats = (('Ruby', 14), ('Javascript', 8), ('Python', 7),
('Scala', 31), ('swift', 18), ('Lisp', 23))
lang_stats = [ProgrammingLang(n, r) for n, r in stats]

pp = pprint.PrettyPrinter (indent=5)

pp.pprint (sorted(lang_stats, key=attrgetter ('name')))
print ()

pp.pprint (sorted(lang_stats, key=attrgetter ('ranking')))

P Tlangs. py 2152 LA i o

>>>python3 langs.py

[ ProgrammingLang (name="'Javascript', ranking=8),
ProgrammingLang (name="'Lisp', ranking=23),
ProgrammingLang (name='Python', ranking=7),
ProgrammingLang (name="'Ruby', ranking=14),
ProgrammingLang (name="'Scala', ranking=31),
ProgrammingLang (name='Swift', ranking=18)]

[ ProgrammingLang (name="'Python', ranking=7),
ProgrammingLang (name='Javascript', ranking=8),
ProgrammingLang (name="'Ruby', ranking=14),
ProgrammingLang (name='Swift', ranking=18),
ProgrammingLang (name='Lisp', ranking=23),
ProgrammingLang (name="'Scala', ranking=31)]

Java AP FH TSRS, java. util. Comparator&—MEH , Al &5 — compare ()
7277212 s 1277/%213}3\%J:%—/I\%E%, ﬁfﬁ%éﬁﬁlff?ﬁ% , tEﬁDCollect ions. sortﬂ:ﬂArrays .sort
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(iEBZ M [ t.en/RqrB509 ]).

15.3 A ZEH

ML R — P ARl BB, WIS RRE . —Bokit, AT s |
BRI FISAE, SRR AT 2 o X LA [A) Sk i R, H BRI ESE BT
EARFR— . REWEF LA RINZIE e 2 — 20, (BRI A A R RO PERE A U
etk (ZRBRUE, XFEE— A 4R A — oA 4k ).

A 1E A B|PythonFlJavafifa] fiff FH R B AE AR SCREAR R HEF Bk . SR, IRIERECIFANRR
FHEF L, dn] TSRO R T I iE Ay (S Ik, HEieE . B R Ffne s ),
152 %M1 [ t.cn/RqrBehl |,

RIS 3 — A TR B R R R I, o 7 B nT RS AEE (Blan, R[EP- 5 Z [
BT ) Ssh A B f R B

Fi—MEAR— RN FRARL FInBLEs N, —SeHLER A L) — ST Ttk , —2hlL
AU, 55 MLEs AT A TP B I AN TR] Z AR ER T DU AR [R] A SR ol . (1528 W T
[ t.cn/RqrBf2q ] ).

15.4 IR

KT R BB A R Z UL o FEREEE—S5 A RMIEF T, BRI EH— A
[F] () 2o S8 Wikipedia U 1 148 UMLIE R 13X — 5 (iS5 M T t.cn/RqrBMhW ), 7£Python
o, BATAT AR R ECE VR AR, BRI T SRR S

TR FRA TR LI — DB BRAG I TE— A R T2 & A F AT ER R ME— 1 i, ansfdm A
FRF R drean, FIENIR Fltrue, B A FAHEEEZ 1Y WA AT i zza, Bk NR [ false,
AT REz B TP, T3, HEFRA—ERIELN, I HFRF R UA—E 2 — a2,
XFFEfF R 1r2a3ae, HEWN KR P false, F ARl 3T HIK,

TEAFAE IS NS 5, AR —Fh S8 XA R T HEY IR I A 747 . FliTE
JeFMpairs () KL, TR EBIFTAHEFERR B — T seq.
def pairs(seq):
n = len(seq)

for 1 in range(n):
yvield seqlil], seqgl[(i + 1) % n]

Tk, SBlalluniquesort () B BEZ—DNTAFHSEs, WKL I 74T
HIEE—1, MRETrue; BN, REFalse, ME/RRIEH, FATHAT—LLR/L, BRBoxA
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BRI EAL, X PRSP PR R AR TAE A . TR, EalifA
—Zks 1 eeplB MRV BV 2%

SLOW = 3 # BAE KA
LIMIT = 5 # O FAK
WARNING = 'too bad, you picked the slow algorithm : ('

def allUniqueSort (s):

if len(s) > LIMIT:

print (WARNING)
time.sleep (SLOW)

srtStr = sorted(s)
for (cl, c2) in pairs(srtStr):
if ¢l == c2:

return False
return True

FAiTAta11uniquesort () IPEREFFAIG G, FrlhizlF Eiufunyr=l, —BmziE, &
gt — A FEka11uniqueset (), IHERHIF AT S 7R B, AT — DGR SEIMA:
R EERM Y FAFCAgAmARNE ST, WERE TR IR A PR — 1

def allUnigueSet (s):

if len(s) < LIMIT:

print (WARNING)
time.sleep (SLOW)

return True if len(set(s)) == len(s) else False

AFEMJE, allUniqueset () BAREAMAEIERE, (AT —Loar PR A, ERE A7
PR balluniquesort () 22, XFEATETRATREMUG AT AWE? BOCR, ATATLILRE A
B, IFARIERERIN AT 1R B R B A Al RN . Rkal1Unique () #2Z2—MHIA
?f@%s*ﬂ#ﬁ‘%ﬁ%lﬁﬁstrategy,Eﬁi%allUniqueSort () fMlalluniquesSet () FH—,
PRi%lal1uniquetVTHi A BYTRNE , I e R Il 2 4R

i Fmain () PRECAT LAFRAT LA 44

Q i A ARSI A4 — P 14 B3]

Q EREEAE IR SRS

ZRBGAIAT T — S SEA A RAN L, JFL L P RS IE IR T

def main() :

while True:
word = None
while not word:

word = input ('Insert word (type quit to exit)> ')

if word == 'quit':
print ('bye')
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return

strategy_picked = None
strategies = { 'l': allUniqueSet, '2': allUnigqueSort }
while strategy_picked not in strategies.keys():
strategy_picked = input ('Choose strategy: [1] Use a set, [2] Sort and
pair> ')

try:
strategy = strategiesl[strategy_picked]
print ('allUnique({}): {}'.format (word, allUnique (word,
strategy)))
except KeyError as err:
print ('Incorrect option: {}'.format (strategy_picked))

N HGEZ R 7 RAS (S Fstrategy.py )

import time

SLOW = 3 OB A
LIMIT = 5 # FHR
WARNING = 'too bad, you picked the slow algorithm : ('

def pairs(seq):
n = len(seq)
for 1 in range(n):
yvield seqlil], segl[(i + 1) % n]

def allUniqueSort(s):

if len(s) > LIMIT:

print (WARNING)
time.sleep (SLOW)

srtStr = sorted(s)
for (cl, c2) in pairs(srtStr):
if cl == c2:

return False
return True

def allUniquesSet (s):
if len(s) < LIMIT:
print (WARNING)
time.sleep (SLOW)

return True if len(set(s)) == len(s) else False

def allUnique(s, strategy):
return strategy(s)

def main():
while True:
word = None
while not word:
word = input ('Insert word (type quit to exit)> ')
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if word == 'quit':
print ('bye')
return

strategy_picked = None
strategies = { '1': allUniqueSet, '2': allUniqueSort }
while strategy_picked not in strategies.keys():
strategy_picked = input ('Choose strategy: [1] Use a set, [2] Sort and

pair> ')
try:
strategy = strategies[strategy_picked]
print ('allUnique({}): {}'.format (word, allUnique (word,
strategy)))
except KeyError as err:
print ('Incorrect option: {}'.format (strategy_picked))
print ()
if _ name_ == '__main__ ':
main ()

A 1K A strategy. py ) — IR EEGI AT

>>> python3 strategy.py

Insert word (type quit to exit)> balloon

Choose strategy: [1l] Use a set, [2] Sort and pair> 1
allUnique (balloon): False

Insert word (type quit to exit)> balloon

Choose strategy: [1] Use a set, [2] Sort and pair> 2
too bad, you picked the slow algorithm :(

allUnique (balloon): False

Insert word (type quit to exit)> bye

Choose strategy: [1l] Use a set, [2] Sort and pair> 1
too bad, you picked the slow algorithm :(

allUnique (bye): True

Insert word (type quit to exit)> bye
Choose strategy: [1] Use a set, [2] Sort and pair> 2
allUnique (bye): True

Insert word (type quit to exit)> h

Choose strategy: [1l] Use a set, [2] Sort and pair> 1
too bad, you picked the slow algorithm :(
allUnique(h): True

Insert word (type quit to exit)> h
Choose strategy: [1l] Use a set, [2] Sort and pair> 2
allUnique(h): False

Insert word (type quit to exit)> quit
bye
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B— 1 HE (ballon) 25N, HHANBETAFAHREME—M . XFMEL T, WA
HERRE T IEFEE R (False ), {HallUniqueSort () B8, FP WIS T2

FEAHIGE (bye) DFSNERF, HHIA AR — . H—IK, PAERARE T
MWEBENLER (True), HX—IK, allUniqueSet () B8, HAFHHE—RIKEELE,

g — A (h) B—MEIRZER] . alluniqueset () 34718, ALPRIER, iR P True;
A¥kalluniquesort ()R MR, HEERER, RAEEVH a2 FERY%S], iEBE
allUniquesort () 5k, MRUWVFAAR (R EAFAY R, FRATFFXAFIEANEE (AT EGIR [Bl—4>
FEIREER, XA ),

M, FRATREEAL A SRS A N2 T PR . SRS A U mT L& B M AN TR] 4
ke B MUY, SRR AR AR B

FATBAEA PR WP . —FR R, ITARNGZIC S T R A RS . ik
AR, BATTAT ARG AT— B th 0Pk S . 55— P R AT R B o IRBERATTAE A
HE— AT N ST APL, Al LA TA DGOSR, — MR R H B —1
A (BN, a11unique ) FPECEARE X, HATT AN A R EAI#E—1a11unique
EI, IFPETEATIE, Plicest () o TEXANIr Pl 2L A7

15.5 Ih\g5

AT, Fl152 T T RSB SRR G AR 17 BT [R]— A R AL 1 e 1 22
75 GE o AARIFATEAEET R P A S NS AT S DU 58 55, IR AFA TAT LA ISR M5
B HRAETE RO LA BRI 1  BRSE R, ZEFRAT TREUEE LA LR KL 2 B A0

Python i F M AR 23 % 7 dii A U ks e X — AN B s A i e Rk Ty . FATER T
—MEF, FETFTIOBEFS BCHES 75 X g iy =5 A 7 HE T o

RS HA R AR THEF G I JR48 . H S0k MBI B ) U R R T
DA SR AR O S BEA TR A B A B 300 T RO R PR SR A o0 — R o B2
I3 — RS FH Y 40

8 3 S BEPTRRAS [R) R RAG I — > Fisl rP A A AOE— P, 41127 > T Python iy P H.
A5 R AL T SRR S

TEARBRIF 16T T, AR~ I B IR TR — AR AT, T4
(NEF=E R
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I GIFH A — DR IERERTUA , TEME X S gnferh, MR BoE A TR S
TUARIBREE T H, BIAEFE15ZE i sorted () BT, sorted () AR WA, i T &
KX R BHRLER (B3 ST M oeH s ) I THER . X R R sR B E X

sorted () XM PREUR THALMZG], B, RATRIEIGAS H100%:8E FH S, 72
FRAAT —2 ((HIFAEHE) AR, T B Ei & ( Breadth-First Search, BFS) ARG
R ( Depth-First Search, DFS ) EHAORERBF, XA RATREEN TR R A,
B, FATHR B S S EEE (30 graph.py ). HIEIbfs () fldfs () fEstart Mend Z [BIFFTE
— KA IR B —A I (True, path); WSREEAEALFAE, WERE] (False, path) (ULAT,
path A% ),

def bfs(graph, start, end):
path = []
visited = [start]
while visited:
current = visited.pop(0)
if current not in path:
path.append (current)
if current == end:
print (path)
return (True, path)
# A EARE, N Bk
if current not in graph:
continue
visited = visited + graph[current]
return (False, path)

def dfs(graph, start, end):
path = []
visited = [start]
while visited:
current = visited.pop(0)
if current not in path:
path.append (current)
if current == end:
print (path)
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return (True, path)
# AR EARE, N Bkid
if current not in graph:
continue
visited = graph[current] + visited
return (False, path)

EANEEZ AR LS . ACE —E AT (BN, HATr 58 MIE . RS a T AT
%ﬁm XA ],

5'6@5FHWikipedia£%1 (I (2% M 0T [ t.on/RqrBp3p 1) MR E Y, b T #ifk, HiRiZE
BAN . XEWE R s, FATAT LI e A Frankfurt®Mannheim, 1fiAN2 55
— I

A LA A R ) - SLES R AR A 1B o BRI P i — M, SIERA N AR
IR R ITA RTRE H At . TR AT (i, Brfurt) fEH—A2= 5036 BIAT (I8 H#Y
i‘m )O

def main():
graph = {
'Frankfurt': ['Mannheim', 'Wurzburg', 'Kassel']
'Mannheim': ['Karlsruhe'],
'Karlsruhe': ['"Augsburg'],
'Augsburg’ : ['"Munchen'],
'Wurzburg': ["Erfurt', 'Nurnberg'],
'Nurnberg"': ['Stuttgart', 'Munchen'],
'Kassel': ['"Munchen'],
'Erfurt’': [1,
'Stuttgart': [],
'Munchen' : [l
}
bfs_path = bfs(graph, 'Frankfurt', 'Nurnberg')
dfs_path = dfs(graph, 'Frankfurt', 'Nurnberg')

print ('bfs Frankfurt-Nurnberg: {}'.format (bfs_pathl[l] if bfs_path[0]
else 'Not

found'))
print ('dfs Frankfurt-Nurnberg: {}'.format (dfs_pathl[l] if dfs_path[0]
else 'Not
found'))
bfs_nopath = bfs(graph, 'Wurzburg', 'Kassel')

print ('bfs Wurzburg-Kassel: {}'.format (bfs_nopath[1l] if bfs_
nopath[0] else
'Not found'))
dfs_nopath = dfs(graph, 'Wurzburg', 'Kassel')
print ('dfs Wurzburg-Kassel: {}'.format (dfs_nopath[l] if dfs_
nopath[0] else
'Not found'))
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if name == '__main__"':

main ()

MEFRE, SERIFATERMT 4, E HDFSHIBFSAREARIF-HIAL PR (AL E T WA
W T )o ALFEIIAE G )& ( Dijkstraft) ) s BRI EH 1 . Bellman-Ford 7k FlA* 1
o SR, FRAMIRA BB H A TSR A I g ] o FRATTHHEE () i 2 — IR T 91 3%, X Sedk Tl
JETE 18 R M Frankfurt!|Nurnberg it 425 1 [A] 33 7

>> python3 graph.py
bfs Frankfurt-Nurnberg: ['Frankfurt', 'Mannheim', 'Wurzburg', 'Kassel', 'Karlsruhe',
'Erfurt', 'Nurnberg']
dfs Frankfurt-Nurnberg: ['Frankfurt', 'Mannheim', 'Karlsruhe', 'Augsburg', 'Munchen’',
'Wurzburg', 'Erfurt', 'Nurnberg']
bfs Wurzburg-Kassel: Not found
dfs Wurzburg-Kassel: Not found

SERR RN, BFSHE) T BEHA T T, DFSMFEIREEHATE 7, WA R AT o
FERIEERSER . ARG, (AFAIUERA — I, IRHUEITCR . PIANFIEZ MU —4b
AN, AHHAAHEARS TP, X T R EEA TR A a0

RO XA RIS AT DL A AR % i BE X, ( Template design pattern ) JeffHR . XM S
BRI A, AR IRA TN % IO T SR kA M sk RE E e L — R LT oy, AT
R M T BN ERZ G, RAITPREE RSB 285 ( CfFgraph_template.py ).

def traverse(graph, start, end, action):
path = []
visited = [start]
while visited:
current = visited.pop(0)
if current not in path:
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path.append (current)
if current == end:
return (True, path)
§ AN Z R A, N Bt
if current not in graph:
continue
visited = action(visited, graph[current])
return (False, path)

def extend_bfs_path(visited, current):
return visited + current

def extend_dfs_path(visited, current):
return current + visited

AP ADbEs () Flats () I REL, FATEAAS A AN traverse () B traverse ()
PRESZIR R — R PR, T2 — A5 action, ZSEUE— “HIEE” W] iE PSR Y
PREL . ARIEEMH AR, RATT MG extend bfs_path () Bextend_dfs_path ()fERNH
FrRahfE .

WAV SFEUL, B TEcraverse () PRI I— SRR N 12 fdf IR~ DD 3k,
REIRBIAIRI AR . T I R T8 (30 graph_template_slower.py )o

BFS =1
DFS = 2

def traverse(graph, start, end, algorithm):
path = []
visited = [start]
while visited:
current = visited.pop(0)
if current not in path:
path.append (current)
if current == end:
return (True, path)
# TETARE, N B
if current not in graph:

continue
if algorithm == BFS:
visited = extend_bfs_path(visited, graphl[current])
elif algorithm == DFS:

visited = extend_dfs_path(visited, graphl[current])
else:

raise ValueError ("No such algorithm")
return (False, path)

AV ANTTR, AT

Q Effifftraverse () MELLAEY T WS INEE = Fh 7 2R GEM AR T B9 B traverse ()
BARAS , PRSI —A 2 R AG I 2 75 1 B B AR A A . IRl Bt raverse ()
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BERAEAE FHHF R A ARG N ZPATH A action, BAXFEfEtraverse () HAER
T2k

Q B B AT X ERAR . RAAAEE 20, M4 514N HEact ionf HAK
5%t raverse () REA L, GlE— SRS Z .

Q Effifftraverse () B8, XEK MK traverse () PITHT, AT E B AR 1Z 0

AT WRA 3 T3 PRER

Pdrtraverse () 5HUTdfs () Bibfs () WAARAR, FHZE—DR G,

bfs_path = traverse(graph, 'Frankfurt', 'Nurnberg', extend_bfs_path)

dfs_path = traverse(graph, 'Frankfurt', 'Nurnberg',6 extend_dfs_path)

print ('bfs Frankfurt-Nurnberg: {}'.format (bfs_path[l] if bfs_path[0] else 'Not
found'))

print ('dfs Frankfurt-Nurnberg: {}'.format (dfs_path[1l] if dfs_path[0] else 'Not
found'))

47 graph-template.py 45 R 1% 5T Tgraph.py 25 R AR R

>> python3 graph-template.py
bfs Frankfurt-Nurnberg: ['Frankfurt', 'Mannheim', 'Wurzburg', 'Kassel', 'Karlsruhe',
'Erfurt', 'Nurnberg']
dfs Frankfurt-Nurnberg: ['Frankfurt', 'Mannheim', 'Karlsruhe', 'Augsburg', 'Munchen’',
'Wurzburg', 'Erfurt', 'Nurnberg']
bfs Wurzburg-Kassel: Not found
dfs Wurzburg-Kassel: Not found

16.1 IS SRERYBIF

TN HRR, Rl TR— AR TN, EFHEE TERBHR A, i T ARG
NS S AR R A TR, (BT IR AR A R R 0 DO AR K B LI N B PR, 1Kl
www.sourcemaking.comffit (iFS% M [ t.en/RqgrBWXo 1), El FJER B HUR L 5 {# FHPython
SEIR AR AT AR AR X E T Python ARl FHAK AR . AHEARARRT LA 25, FRATTA
B WRBEALPRaAL, WRTLAZESE, FHE ] a2 Fif A Bl
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IA
X ; B T AHEA
+DailyRoutine ()  }f------- I H R
+getUp ()
+eatBreakfast ()
+goToWork ()
+work ()
+returnToHome ()
+relax ()
+sleep() -
FRE G HARAAEL
A 75
HBEAR TAIA HiR3% 5 EHEAR
+work () +work () +work () +work () P..__».-:
+relax()
& -
A
'l

16.2  EHRIBIF

PythonfE cmd B F AT T RIRAR S, 2R H T A0 i T 1w A7 B i > e . LA
cmd. Cmd. cmdloop () LB T — AL, FREaisBUim A a9 e & R B sETik . BRI
PR Z e A A LA S A AT S IR 2R AR B o IR — N RE RO AE TR . AR AERY)
SRR I (SR RERIY ), IESH ML [ t.en/RarBT6C, 527100 |

PythonftasyncoreMBHALM ] 7RI, AR T 928 s A0 B I 55 % o/ IR 55
o /H\ qji%ﬁl] asyncore.dispatcher.handle_connect_event 1 asyncore.dispatcher.
handle_write_event () ZZRI A FE AN, ZHITHE TEZTF IR, XMW F
B2 dthandle_connect () ik, R, PUTHRE— e TEHEFMhandle_connect (),
Z:%asyncore .dispatcher.handle_connect (), E%‘{R@/ﬁ\—%%%o Efuﬁﬁﬁ inspect
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BRYRAE, WTFHR.

>>> python3
import inspect
import asyncore
inspect.getsource (asyncore.dispatcher.handle_connect)
def handle_connect(self) :\n self.log_info('unhandled connect
event', 'warning')\n"

16.3 N ZEH

BB B TR AT o 2RIRAT TR IR AL Y (24> ) Sk A AU, )
A DHERIERAE GBI o0 A — DO /e, 1857 CRIE) B9 F 2 s/
T IR

BRI BARBE N ISR B — DTSR EESRRE T LA — g (A2
A — A HAR (57 J85r . ANEBTER D RTERE R KA T 5/ 00T XN A . 5 7RIy
WL 55 FH T R A B 20 BURERE U SO FI SO BE (625 ML [ t.en/RqrBT6C, 4710
1.

JIT A I FHAE AR T A AR, el FHE R A R DR A B, 38 2 dh K
H—A2, A E TR SR, AT HE TN ZRT, 5 2 — %, %07
P T R P A RS 43, ANl b . AR IR | IR DR N R, SRS (I
%% [ EckelPython, 4514351 1),

16.4 S£I

AT, FA PRI RIR L s o REREARTT R, A —BOUR AR — DR, xR
AL S SO IR . BB AT KRG, AN T SRR RIS SOAS o BRI AR a4 — A
WA, AEREZRERS fFHFATT 1 AR KU o

PRifigenerate_banner () BRNTIBMRRE . EHEZ—THWASE (nsg, AEMBROS
A ) FI—ATT S (style, AEMHBNEE ). BRIAAUISRdots_style, AT LaikE
F#, generate_banner () A—AMRIHLAYSL T AR A RER Y SCA . S0Pr b, X A~kER
FRFR A LA 5 22, E7E X LR F AT DA A 1Sk 3 R 2 30 1 PRSI A RS i+ T B 45 R G
AHT,

def generate_banner (msg, style=dots_style):

print ('-- start of banner --')
print (style(msg))
print ('-- end of banner --\n\n"')
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BikMdots_style () i finsg B FHRRS , FHAEHZAIMZ 510105

def dots_style(msg) :
msg msg.capitalize()
msg ''* 10 + msg + '.' * 10
return msg

A A AR S — D R R admire_style () o WS LRSI BARCA, FHAESCHT)
BT Z A —DIEDS

def admire_style(msg) :
msg = msg.upper ()
return '!'.join(msg)

BT RXN MG T H R R = R o cow_style () KASAH FH cowpy B A= il FEHLASCITIG 2
RFLF, ik FEH IR (HESE M [ t.en/RqrBnaz |), GIHRARAY R G H i AR 2% cowpy , TTLA
68 7T T B A SR B

>>> pip3 install cowpy

cow_style () RIS HITcowpy Mmilk_random_cow () F i, I EAER R cow_style ()
PATI T A — 1 BEHL Y ASCITRY Z R FA4F .

def cow_style(msg) :
msg = cow.milk_random_cow (msg)
return msg

main () PRELAIREIE 25 SCA “happy coding”, FH{HE B AT FH XS K At i i b fdin i o

def main():
msg = 'happy coding'
[generate_banner (msg, style) for style in (dots_style, admire_style, cow_style)]

1Al Etemplate. py ) 52D
from cowpy import cow

def dots_style(msg) :
msg msg.capitalize ()
msg ' * 10 + msg + '.' * 10
return msg

def admire_style (msg) :
msg = msg.upper ()
return '!'.join(msg)

def cow_style(msg) :
msg = cow.milk_random_cow (msg)

return msg

def generate_banner (msg, style=dots_style):
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print ('-- start of banner --')

print (style(msg))

print ('-- end of banner --\n\n')
def main() :

msg = 'happy coding'

[generate_banner (msg, style) for style in (dots_style, admire_style, cow_style)]

if _ name_ == '__main__':
main ()

T F template.py B —DEBIHI H o H T cowpy FIRAALIE, FRAIcow_style () FthidLiF
ESGUIENGE

>>> python3 template.py

-- start of banner --

.......... Happy coding..........
-- end of banner --

-- start of banner --
H!A!P!P!Y! IC!O!DI!I!N!G
-- end of banner --

-- start of banner --

< Happy coding >

\
\ \_\_ _/_/
\ \__/
(xx)\
(N )\/\
U I 1----w |

-- end of banner --

WEW cowpy £ UM ZAR TR Ickem], FARF EW. MR, Rl A S X
K&, I P R A 1At

T — DA R A O B BF  HoH— SRS i AR TTAR T HLABE AR
B RS o IR AR A O AR A B A X A 4, 346 AT LATE GitHub sl H A R
FEE MRS R, KRINZ )G, Bk ER RS, TR,

16.5 Ih&h
Ag, Bl TERRBOHE . TESC A AT ROSE, T DL AR ORI R T

AU, BRI Rl sh VR 7 7 i/ R Bk SE S B 2 9T RR . B T2 PythonH (1) —
HENR BT T —AEBRAGHIF, B AR R FE I BFSHIDFSEE LIS u
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FATE R T — TR H R TARR A SHEA AR, WA RIPythontyifE 2 Hh an il
Ua Rl R e 1 S R v W R B e S W A E E S 8

AREMRJA I T — R A AR, — ISR RSO S T A SCAS AU

MAER TABREE R, RARREAR BRI —F 22, &5, (I HZ 1 Python
TR Alex Martellilisd () —A) iR SR MR . “BEITRE IR A8, AR R R (ES
Z M [ t.en/RqrBT6C, #5250 1, )
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