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plays.json...
"hamlet": "name": "Hamlet", "type": "tragedy"
"as-1like": "name": "As You Like It", "type": "comedy"
"othello": "name": "Othello", "type": "tragedy"

AT MK At A7 AEFE— D JSON LA,



invoices.json...

[
{
"customer": "BigCo",
"performances": [
{
"playID": "hamlet",
"audience": 55
}
{
"playID": "as-like",
"audience": 35
}
{
"playID": "othello",
"audience": 40
}
]
}
]
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function statement (invoice, plays) {
let totalAmount = 0;
let volumeCredits = 0;
let result = "Statement for ${invoice.customer}\n";
const format = new Intl.NumberFormat("en-uUS",
{ style: "currency", currency: "USD",
minimumFractionDigits: 2 }).format;
for (let perf of invoice.performances) {
const play = plays|perf.playID];
let thisAmount = 0;

switch (play.type) {
case "tragedy":
thisAmount = 40000;
if (perf.audience > 30) {
thisAmount += 1000 * (perf.audience - 30);
}
break;
case "comedy":
thisAmount = 30000;
if (perf.audience > 20) {
thisAmount += 10000 + 500 * (perf.audience - 20);
}
thisAmount += 300 * perf.audience;
break;
default:

throw new Error( unknown type: ${play.type} );

// add volume credits
volumeCredits += Math.max(perf.audience - 30, 0);
// add extra credit for every ten comedy attendees

if ("comedy" === play.type) volumeCredits += Math.floor(perf.audience / 5)

// print line for this order
result += ° ${play.name}: ${format(thisAmount/100)} (${perf.audience} seat:
totalAmount += thisAmount;

}

result += “Amount owed is ${format(totalAmount/100)}\n";

result += “You earned ${volumeCredits} credits\n’;

return result;

A EER%IEHF (invoices.json F plays.json) fEAMEREAN , IZ1TXERAES , &
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Statement for BigCo
Hamlet: $650.00 (55 seats)
As You Like It: $580.00 (35 seats)
Othello: $500.00 (40 seats)

Amount owed is $1,730.00

You earned 47 credits

1.2 SYLLEIGTR FFAOVFRYY

FRIAFEXNMRRFEOHEEAR ? RNE—RIEE | ARDALREBW | (BXE7E7]
RRMRERN. FHNIRERF , METRARETT , AR, B3|
WL, XREARRIESIF R B/ NS, WREXBABEL T — M ERUE—
WHFRJLAIT—MREFT | EAAREE — RS EMRAEER T .

REML , XNEFERREER TIE. BARRRUL , MW HLM REBU HIFs
REFRFE L LNFINT , AR FTE HIERRDHN R ? e FRmFERMALEF AR
WMIFARIFE. R , YHNFRBUALGH , SRT A, MAEFXL, EZHH
RO REEYE , FARMREIEER | XELT iRt 008 - SIA AR i
PESCHIEARRMIT . WRMBEREIBRR , EHRBIBEICH , AM3|A bug.

At , MREFEBH—BILEITHRERNESF , REMBEARIFNEMN , 8
ELWAEE—RIRBANHMEFER | XEEHKESTIEREM T X BRI
Bt 4. MRBFRALTE , EACBRHENEK , BMFEENGHR , BERILE
InfETER,

Tip

MRRBAIEFFARM— MM |, (ERIABRRZ RIFREMMAZTHT
B, BRAEEMIBNESF , FHILRBASRINZEYE |, R RERINXE
.

ERXMIFE , BANAFAFE RS MER. B, FER HTML %
Ahirsa, WEFHERE—E , IMEUSTRTARIR. S TESLENFHFEE
result B REGAEANRMAZHE, XSARBEIANELSERE. 1BE)
XFPFERES , REASEFREEEHEANTIE , EHPERHE HTML K55
SH—BARMUFRERME , BANARKETEMIEE | — B BREBRERN,
EREENGERIMMT , MREE(ZEHER. MRIRRENE— KA TRE
WFERF | X BIBIERE AL . (BINREFERFRKNE , BLAERKZEM
RIE TR B

WA, EoAEURT IRRNZAERIERD HUE LA, T2 MR, H
R, HESE. HESE. HEEREENEHEESR , TTe—RAZEKIES
XK, RTERLRFIR , tIHFEFER , REEIRERE AMFRAR
IR, XXREBHREITEAR. ROWHTEAREBEER. FA—IMERFE
MIFAE  KTUBEE : MERAREHAFER , il —E4%E 6 M AZRERE
HE. R BREFRRUE , —RESTEME.

HT XD ZEHNFIT RN, , FEF IR statement ERERHE S, 1820
RIRIC statement PIFIALE HIEI A RAFTED HTML 8RR | RUMIRBIRRE R
FUEE BRI M RIF 3. BESFHNTHEHRHE 2 , EUABEH R
B HSRHMER , RPN AR D,



HHEAK , BRRMEMEENERLE. WR—BRAEEEES T, JFER
SBWBH , BLATETURAEKEME. feBudz BRMRIT , EFRATEEIER
B, ERMAREESRTA. MRHREAFTREREN TERE | FARSER
KRS, PHRAFTERA—TRIET.

1.3 EHRNE—S

FURRITEMMIR , E—DDRIOTHER : BAFHREIERHARRDHE—
ARSI, XLMABARTR D, RAREEEEMTFIE EEE RERZ
Sl bug BIETE , BEREREAN , ERARPCH. FEFEX , IREEBA/IVO
IHABARISH A BEE A —FER TR, RN BFRENRSS.

statement ER¥RAIIR [EMEE — N FRFHR | IR JLKFIKIKE (invoice)
RIS KK AW 7 JLERREIRZR A | SRS {E X JLak ik B2 e % A\ VA statement
BRAR , ARSI RKER (statement) FRFH. RASTERNFFEEREELFT
RETHFREMELRT, FREE—NUGHES KB EIFX L , REAEFFAIL
BHRMA— TSI EEEN S TR, STXLMX R TILR , fTMREE
FEEEEITEN.

MAERRPREEN—ES , MRV REF THERIREAR. ENBELAES,
RN TRHBEHNSETHE—H , BANKLD , ARIIHRBIER , BIRIF
BFFRQEIITS, XLNAEeBEHEELT. EVAEEREREXER , &
WFASFE BRI RIREILS |, ISMEEITREE. ARKMAERERMHT F5
HIEHE , XFREFNETTRES B BAS KA,

Tip

BT, SR BEDEBE—ETENNRE, XM AMRE B RERAE

h.

BHTEME , WEBMRBNK, FRUE A bug MR | EMNRERIPEAEED
SRR, EBFEEXRNENERE—ABEE—E , IAEBE—E
—HMSICIB R R BE T ARSI T BIRHAIMR | B3Ry
THRHTT 2IRA. RERENAFRAIREE , BENBTI AT A R
&, MRUKERNEMFRRERERT , AR 4 E—BERERRF

MHeE.

1.4 53fi# statement RRIZY

FURFIXFKKHRE , HETESMENEN R ABEARNXER. F
— SR EE P EABEL switch iF4].,



function statement (invoice, plays) {
let totalAmount = 0;
let volumeCredits = 0;
let result = "Statement for ${invoice.customer}\n";
const format = new Intl.NumberFormat("en-uUSs",
{ style: "currency", currency: "USD",
minimumFractionDigits: 2 }).format;
for (let perf of invoice.performances) {
const play = plays|[perf.playID];

let thisAmount = 0;

switch (play.type) {
case "tragedy":
thisAmount = 40000;
if (perf.audience > 30) {
thisAmount += 1000 * (perf.audience - 30);
}
break;
case "comedy":
thisAmount = 30000;
if (perf.audience > 20) {
thisAmount += 10000 + 500 * (perf.audience - 20);
}
thisAmount += 300 * perf.audience;
break;
default:

throw new Error( unknown type: ${play.type}’);

(S}

// add volume credits
volumeCredits += Math.max(perf.audience - 30, 0);
// add extra credit for every ten comedy attendees

if ("comedy" === play.type) volumeCredits += Math.floor(perf.audience / 5)

// print line for this order
result += ° ${play.name}: ${format(thisAmount/100)} (${perf.audience} seat:
totalAmount += thisAmount;

}

result += “Amount owed is ${format(totalAmount/100)}\n";

result += “You earned ${volumeCredits} credits\n’;

return result;
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function statement...

function amountFor(perf, play
let thisAmount = 0
switch (play.type
case "tragedy":
thisAmount = 40000
if (perf.audience > 30

thisAmount += 1000 * (perf.audience - 30

break

case '"comedy":
thisAmount = 30000
if (perf.audience > 20

thisAmount += 10000 + 500 * (perf.audience - 20

thisAmount += 300 * perf.audience
break
default:

throw new Error( unknown type: play.type}

return thisAmount
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function statement (invoice, plays) {
let totalAmount = 0;
let volumeCredits = 0;
let result = "Statement for ${invoice.customer}\n";
const format = new Intl.NumberFormat("en-uUS",
{ style: "currency", currency: "USD",
minimumFractionDigits: 2 }).format;
for (let perf of invoice.performances) {
const play = plays|[perf.playID];

let thisAmount = amountFor(perf, play);

// add volume credits
volumeCredits += Math.max(perf.audience - 30, 0);
// add extra credit for every ten comedy attendees

if ("comedy" === play.type) volumeCredits += Math.floor(perf.audience / 5)

// print line for this order
result += = ${play.name}: ${format(thisAmount/100)} (${perf.audience} seat:
totalAmount += thisAmount;

N
S

result += “Amount owed is ${format(totalAmount/100)}\n";
result += “You earned ${volumeCredits} credits\n’;

return result;
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function statement...

function amountFor(perf, play
let result = 0
switch (play.type
case "tragedy":
result = 40000
if (perf.audience > 30

result += 1000 * (perf.audience - 30

break
case "comedy":
result = 30000
if (perf.audience > 20

result += 10000 + 500 * (perf.audience - 20

result += 300 * perf.audience
break
default:

throw new Error( unknown type: play.type} "

return result

RN ARRIDIAE © AR R EAIR BB AR 4 A “result” , IXHFIR—HRMBERNE
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function statement...



function amountFor(aPerformance, play
let result = 0
switch (play.type
case "tragedy":
result = 40000
if (aPerformance.audience > 30

result += 1000 * (aPerformance.audience - 30

break
case "comedy":
result = 30000
if (aPerformance.audience > 20

result += 10000 + 500 * (aPerformance.audience - 20

result += 300 * aPerformance.audience
break
default:

throw new Error( unknown type: play.type} "

return result
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function statement...

function playFor(aPerformance) {

return plays[aPerformance.playID];

TREfERSL...

function statement (invoice, plays) {
let totalAmount = 0;
let volumeCredits = 0;
let result = "Statement for ${invoice.customer}\n’
const format = new Intl.NumberFormat("en-uUs",
{ style: "currency", currency: "USD",
minimumFractionDigits: 2 }).format;
for (let perf of invoice.performances) {
const play = playFor(perf);
let thisAmount = amountFor(perf, play);

// add volume credits
volumeCredits += Math.max(perf.audience - 30, 0);
// add extra credit for every ten comedy attendees

if ("comedy" === play.type) volumeCredits += Math.floor(perf.audience / 5)

// print line for this order
result += ° ${play.name}: ${format(thisAmount/100)} (${perf.audience} seat:
totalAmount += thisAmount;

}

result += “Amount owed is ${format(totalAmount/160)}\n";

result += “You earned ${volumeCredits} credits\n’;

return result;
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function statement (invoice, plays) {
let totalAmount = 0;
let volumeCredits = 0;
let result = "Statement for ${invoice.customer}\n";
const format = new Intl.NumberFormat("en-uUs",
{ style: "currency", currency: "USD",
minimumFractionDigits: 2 }).format;
for (let perf of invoice.performances) {
const play = playFor(perf);

let thisAmount = amountFor(perf, playFor(perf));

// add volume credits
volumeCredits += Math.max(perf.audience - 30, 0);
// add extra credit for every ten comedy attendees

if ("comedy" === playFor(perf).type) volumeCredits += Math.floor(perf.audi

// print line for this order
result += = ${playFor(perf).name}: ${format(thisAmount/100)} (${perf.audiet
totalAmount += thisAmount;

}

result += “Amount owed is ${format(totalAmount/100)}\n";

result += "You earned ${volumeCredits} credits\n’;

return result;

R, A, 1IR3, R EWNERE , FKATAXS amountFor BR%AY A B AF R $ F= A
(124) , 7% play 28, KL NTEE. B S/ amountFor BREXPNERE FAFTIR G
B

function statement...



function amountFor (aPerformance, play) {
let result = 0;
switch (playFor(aPerformance).type) {
case "tragedy":
result = 40000;
if (aPerformance.audience > 30) {
result += 1000 * (aPerformance.audience - 30);
}
break;
case "comedy":
result = 30000;
if (aPerformance.audience > 20) {
result += 10000 + 500 * (aPerformance.audience - 20);
}
result += 300 * aPerformance.audience;
break;
default:
throw new Error( unknown type: ${playFor(aPerformance).type} );
}

return result;

GE. W, 1%, BB B,
TUZE{ERIE. .

function statement (invoice, plays) {
let totalAmount = 0;
let volumeCredits = 0;
let result = “Statement for ${invoice.customer}\n’;
const format = new Intl.NumberFormat("en-uUs",
{ style: "currency", currency: "USD",
minimumFractionDigits: 2 }).format;
for (let perf of invoice.performances) {

let thisAmount = amountFor(perf , playFor(perf) );

// add volume credits
volumeCredits += Math.max(perf.audience - 30, 0);
// add extra credit for every ten comedy attendees

if ("comedy" === playFor(perf).type) volumeCredits += Math.floor(perf.audi

// print line for this order
result += ° ${playFor(perf).name}: ${format(thisAmount/100)} (${perf.audie
totalAmount += thisAmount;

}

result += ‘Amount owed is ${format(totalAmount/100)}\n";

result += “You earned ${volumeCredits} credits\n’;

return result;



function statement...

function amountFor(aPerformance play
let result = 0
switch (playFor(aPerformance).type
case "tragedy":
result = 40000
if (aPerformance.audience > 30

result += 1000 * (aPerformance.audience - 30

break
case '"comedy":
result = 30000
if (aPerformance.audience > 20

result += 10000 + 500 * (aPerformance.audience - 20

result += 300 * aPerformance.audience
break
default:

throw new Error( unknown type: playFor(aPerformance).type}"

return result
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function statement (invoice, plays) {
let totalAmount = 0;
let volumeCredits = 0;
let result = "Statement for ${invoice.customer}\n";
const format = new Intl.NumberFormat("en-uUS",
{ style: "currency", currency: "USD",
minimumFractionDigits: 2 }).format;

for (let perf of invoice.performances) {

// add volume credits
volumeCredits += Math.max(perf.audience - 30, 0);
// add extra credit for every ten comedy attendees

if ("comedy" === playFor(perf).type) volumeCredits += Math.floor(perf.audi

// print line for this order
result += ° ${playFor(perf).name}: ${format(amountFor(perf)/100)} (${perf.
totalAmount += amountFor (perf);

}

result += ‘Amount owed is ${format(totalAmount/100)}\n";

result += “You earned ${volumeCredits} credits\n’;

return result;
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function statement (invoice, plays
let totalAmount = 0
let volumeCredits = 0
let result = “Statement for invoice.customer}\n"
const format = new Intl.NumberFormat("en-uUS"
style: "currency", currency: "USD"
minimumFractionDigits: 2 format

for (let perf of invoice.performances

// add volume credits
volumeCredits += Math.max(perf.audience - 30, 0
// add extra credit for every ten comedy attendees

if ("comedy" === playFor(perf).type) volumeCredits += Math.floor(perf.audi

// print line for this order
result += ° playFor(perf).name}: format (amountFor (perf)/100 (${perf.c

totalAmount += amountFor (perf

result += ‘Amount owed is format(totalAmount/100)}\n"
result += “You earned volumeCredits} credits\n’

return result

BRI BEIT 165 play ZERIFAL , BIET — N REMERISNELE |, 1RGN
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RMFELIEH A REEE. perf AFEATRSIEASHIEN |, B
volumeCredits FENHLMTF ., EE—NEMEE , BEHNSRIERELEFEM
B, RtEEBRNANE  BEIZERGEIFERT |, AR EHRHEZRE

volumeCredits.,
function statement...

function volumeCreditsFor (perf
let volumeCredits = 0
volumeCredits += Math.max(perf.audience - 30, 0
if ("comedy" === playFor (perf).type
volumeCredits += Math.floor(perf.audience / 5

return volumeCredits
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function statement (invoice, plays

let totalAmount = 0

let volumeCredits = 0

let result = “Statement for invoice.customer}\n"

const format = new Intl.NumberFormat("en-uUS"
style: "currency", currency: "USD"
minimumFractionDigits: 2 format

for (let perf of invoice.performances

volumeCredits += volumeCreditsFor (perf

// print line for this order
result += ° playFor (perf).name}: format (amountFor (perf)/100 (${perf.:

totalAmount += amountFor (perf

result += ‘Amount owed is format(totalAmount/100)}\n"
result += “You earned volumeCredits} credits\n’

return result

BENERIRT 24 GrERSIRTME) KiER.
g, M, R, AR HEBENTESRS.

function statement...

function volumeCreditsFor(aPerformance
let result = 0
result += Math.max(aPerformance.audience - 30, 0
if ("comedy" === playFor (aPerformance).type
result += Math.floor(aPerformance.audience / 5

return result
XEBERARRT —SEMBBER NI RFFREN |, REE XA —EE
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function statement (invoice, plays

let totalAmount = 0

let volumeCredits = 0

let result = “Statement for invoice.customer}\n"

const format = new Intl.NumberFormat("en-uUS"
style: "currency", currency: "USD"
minimumFractionDigits: 2 format

for (let perf of invoice.performances

volumeCredits += volumeCreditsFor (perf

// print line for this order
result += ° playFor (perf).name}: format (amountFor (perf)/100 (${perf.:

totalAmount += amountFor (perf

result += ‘Amount owed is format(totalAmount/100)}\n"
result += “You earned volumeCredits} credits\n’

return result

IEANFR EEFTEHA , IR BTSSR, EIIREX KT AR
TEA AR EAERR EESMFEKMERMEH. Fit , T—SREE#HR
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function statement...

function format(aNumber
return new Intl.NumberFormat("en-uUs"
style: "currency"
currency: "USD"
minimumFractionDigits: 2

format (aNumber

TUEfERSL...



function statement (invoice, plays) {
let totalAmount = 0;
let volumeCredits = 0;
let result = "Statement for ${invoice.customer}\n;
for (let perf of invoice.performances) {

volumeCredits += volumeCreditsFor (perf);

// print line for this order
result += ° ${playFor(perf).name}: ${format(amountFor(perf)/100)} (${perf.

totalAmount += amountFor (perf);

}
result += “Amount owed is ${format(totalAmount/100)}\n";
result += “You earned ${volumeCredits} credits\n’;

return result;

Tip
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function statement (invoice, plays) {
let totalAmount = 0;
let volumeCredits = 0;
let result = “Statement for ${invoice.customer}\n’;
for (let perf of invoice.performances) {

volumeCredits += volumeCreditsFor(perf);

// print line for this order
result += ° ${playFor(perf).name}: ${usd(amountFor(perf))} (${perf.audienc
totalAmount += amountFor (perf);

}

result += “Amount owed is ${usd(totalAmount)}\n";

result += “You earned ${volumeCredits} credits\n’;

return result;

function statement...



function usd(aNumber
return new Intl.NumberFormat("en-uUS"
style: "currency"
currency: "USD"
minimumFractionDigits: 2

format(aNumber / 100
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function statement (invoice, plays
let totalAmount = 0
let volumeCredits = 0

let result = “Statement for invoice.customerj\n"
for (let perf of invoice.performances

// print line for this order
result += ° playFor (perf).name}: usd(amountFor (perf (${perf.audienc

totalAmount += amountFor (perf

for (let perf of invoice.performances

volumeCredits += volumeCreditsFor (perf

result += “Amount owed is usd(totalAmount)}\n"
result += “You earned volumeCredits} credits\n’

return result

»
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top level...

function statement (invoice, plays
let totalAmount = 0
let result = "Statement for invoice.customer}\n"

for (let perf of invoice.performances

// print line for this order
result += ° playFor (perf).name}: usd(amountFor (perf (${perf.audienc

totalAmount += amountFor (perf

let volumeCredits = 0
for (let perf of invoice.performances

volumeCredits += volumeCreditsFor (perf

result += “Amount owed is usd(totalAmount ) }\n"
result += “You earned volumeCredits} credits\n’

return result

IESFH volumeCredits ZAEMAHNRIBEEFE|—iE , BFTFUET@ERARIGEZE
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function statement...

function totalVolumeCredits
let volumeCredits = 0
for (let perf of invoice.performances

volumeCredits += volumeCreditsFor (perf

return volumeCredits
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function statement (invoice, plays
let totalAmount = 0
let result = “Statement for invoice.customerj\n"

for (let perf of invoice.performances

// print line for this order
result += ° playFor(perf).name}: usd(amountFor (perf (${perf.audienc

totalAmount += amountFor (perf

let volumeCredits = totalVolumeCredits
result += “Amount owed is usd(totalAmount)}\n"
result += “You earned volumeCredits} credits\n’

return result

SERGREIR SRS  BRBN AN E (123) FIAMEX total VolumeCredits BR%K.
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function statement (invoice, plays
let totalAmount = 0
let result = “Statement for invoice.customerj\n"

for (let perf of invoice.performances

// print line for this order
result += ° playFor (perf).name}: usd(amountFor (perf (${perf.audienc

totalAmount += amountFor (perf

result += “Amount owed is usd(totalAmount ) }\n"

result += “You earned totalVolumeCredits credits\n’

return result
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function statement...

function appleSauce
let totalAmount = 0
for (let perf of invoice.performances

totalAmount += amountFor (perf

return totalAmount

TUE{ERSL...

function statement (invoice, plays
let result = "Statement for invoice.customer}\n"
for (let perf of invoice.performances

result += ° playFor (perf).name}: usd(amountFor (perf (${perf.audienc
let totalAmount = appleSauce
result += ‘Amount owed is usd(totalAmount)}\n"

result += “You earned totalVolumeCredits credits\n’

return result

BERETENIE (dF. WK, 13 | REWEREE M totalAmount (4wiE.
M, 1837)



TUE{ERSL...

function statement (invoice, plays
let result = “Statement for invoice.customerj\n"

for (let perf of invoice.performances

result += ° playFor (perf).name}: usd(amountFor (perf (${perf.audienc
result += “Amount owed is usd(totalAmount \n"
result += “You earned totalVolumeCredits credits\n’

return result

function statement...

function totalAmount
let totalAmount = 0
for (let perf of invoice.performances

totalAmount += amountFor (perf

return totalAmount

EEAFRGHRER AN S |, BIRF—IHER T RBNTHNEES |, ERFF
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function statement...

function totalAmount
let result = 0
for (let perf of invoice.performances

result += amountFor (perf
return result
function totalVolumeCredits
let result = 0
for (let perf of invoice.performances

result += volumeCreditsFor (perf

return result
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function statement (invoice, plays) {
let result = "Statement for ${invoice.customerj\n’;
for (let perf of invoice.performances) {
result += ° ${playFor(perf).name}: ${usd(amountFor (perf))} (${perf.audienc
}
result += “Amount owed is ${usd(totalAmount())}\n";
result += “You earned ${totalVolumeCredits()} credits\n’;

return result;

function totalAmount() {
let result = 0;
for (let perf of invoice.performances) {
result += amountFor(perf);
}
return result;
}
function totalVolumeCredits() {
let result = 0;
for (let perf of invoice.performances) {
result += volumeCreditsFor (perf);
}
return result;
}
function usd(aNumber) {
return new Intl.NumberFormat("en-uUs",
{ style: "currency", currency: "USD",
minimumFractionDigits: 2 }).format(aNumber/100);
}
function volumeCreditsFor (aPerformance) {
let result = 0;
result += Math.max(aPerformance.audience - 30, 0);
if ("comedy" === playFor(aPerformance).type) result += Math.floor(aPerform
return result;
}
function playFor(aPerformance) {
return plays[aPerformance.playID];
}
function amountFor (aPerformance) {
let result = 0;
switch (playFor(aPerformance).type) {
case "tragedy":
result = 40000;
if (aPerformance.audience > 30) {
result += 1000 * (aPerformance.audience - 30);
}
break;
case "comedy":
result = 30000;
if (aPerformance.audience > 20) {

result += 10000 + 500 * (aPerformance.audience - 20);



result += 300 * aPerformance.audience
break
default:

throw new Error( unknown type: playFor(aPerformance).type} "

return result

»
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function statement (invoice, plays) {

return renderPlainText(invoice, plays);

function renderPlainText(invoice, plays) {
let result = “Statement for ${invoice.customer}\n’;
for (let perf of invoice.performances) {
result += ° ${playFor(perf).name}: ${usd(amountFor (perf))} (${perf.audienc
}
result += “Amount owed is ${usd(totalAmount())}\n’;
result += “You earned ${totalvVolumeCredits()} credits\n";

return result;

function totalAmount() {...}
function totalVolumeCredits() {...}
function usd(aNumber) {...}
function volumeCreditsFor(aPerformance) {...}
function playFor(aPerformance) {...}

function amountFor (aPerformance) {...}

R, AR, 1RR , BRSNS |, EAERAMERRSE MNP SRS |
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function statement (invoice, plays) {

const statementData = {};

return renderPlainText(statementData, invoice, plays);

function renderPlainText(data, invoice, plays) {
let result = “Statement for ${invoice.customer}\n’;
for (let perf of invoice.performances) {
result += ° ${playFor(perf).name}: ${usd(amountFor(perf))} (${perf.audienc
}
result += “Amount owed is ${usd(totalAmount())}\n";
result += “You earned ${totalVolumeCredits()} credits\n’;

return result;

function totalAmount() {...}
function totalVolumeCredits() {...}
function usd(aNumber) {...}
function volumeCreditsFor (aPerformance) {...}
function playFor(aPerformance) {...}

function amountFor (aPerformance) {...}
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FE—HEHME (customer) FEERMEBTHIIEZE (4w, WK, 18%%) .

function statement (invoice, plays) {
const statementData = {};
statementData.customer = invoice.customer;

return renderPlainText(statementData, invoice, plays);

function renderPlainText(data, invoice, plays) {
let result = “Statement for ${data.customer}\n’;
for (let perf of invoice.performances) {
result += ° ${playFor(perf).name}: ${usd(amountFor (perf))} (${perf.audienc
}
result += “Amount owed is ${usd(totalAmount())}\n";
result += ‘You earned ${totalVolumeCredits()} credits\n";

return result;

B4 performances FERIRFSIT &K |, XAEFRT AT LAFSF&FE renderPlainText f] invoice
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TREfERSL...

function statement (invoice, plays) {
const statementData = {};
statementData.customer = invoice.customer;
statementData.performances = invoice.performances;

return renderPlainText(statementData, plays);

function renderPlainText(data, plays) {
let result = "Statement for ${data.customer}\n";
for (let perf of data.performances) {
result += ° ${playFor(perf).name}: ${usd(amountFor(perf))} (${perf.audienc
}
result += “Amount owed is ${usd(totalAmount())}\n";
result += “You earned ${totalVolumeCredits()} credits\n’;

return result;

function renderPlainText...



function totalAmount() {
let result = 0;
for (let perf of data.performances) {
result += amountFor(perf);
}
return result;
}
function totalVolumeCredits() {
let result = 0;
for (let perf of data.performances) {
result += volumeCreditsFor(perf);
}

return result;

I7E , KHEERIB 2R EEMNPESIETRF. At , FEEA play PHI%IE
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function statement (invoice, plays) {
const statementData = {};
statementData.customer = invoice.customer;
statementData.performances = invoice.performances.map(enrichPerformance);

return renderPlainText(statementData, plays);

function enrichPerformance(aPerformance) {
const result = Object.assign({}, aPerformance);

return result;
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function statement...



function enrichPerformance(aPerformance
const result = Object.assign aPerformance
result.play = playFor(result

return result

function playFor(aPerformance

return plays[aPerformance.playID

SR JEE# renderPlainText F XF playFor KIFTE S| AR , iLENMERFEEE (4.
M, 1837) .

function renderPlainText...



let result = “Statement for ${data.customer}\n’;
for (let perf of data.performances) {
result += ° ${perf.play.name}: ${usd(amountFor(perf))} (${perf.audience} sea
}
result += “Amount owed is ${usd(totalAmount())}\n";
result += “You earned ${totalVolumeCredits()} credits\n’;

return result;

function volumeCreditsFor (aPerformance) {
let result = 0;
result += Math.max(aPerformance.audience - 30, 0);
if ("comedy" === aPerformance.play.type) result += Math.floor(aPerformance.a

return result;

function amountFor (aPerformance){
let result = 0;
switch (aPerformance.play.type) {
case "tragedy":
result = 40000;
if (aPerformance.audience > 30) {
result += 1000 * (aPerformance.audience - 30);
}
break;
case "comedy":
result = 30000;
if (aPerformance.audience > 20) {
result += 10000 + 500 * (aPerformance.audience - 20);
}
result += 300 * aPerformance.audience;
break;
default:
throw new Error( unknown type: ${aPerformance.play.type} );
}

return result;

HEERE AU TIEMRFS amountFor BREL (g, MAK. 123%) .

function statement...



function enrichPerformance(aPerformance) {
const result = Object.assign({}, aPerformance);
result.play = playFor(result);
result.amount = amountFor(result);

return result;

-

function amountFor(aPerformance) {...}

function renderPlainText...

let result = “Statement for ${data.customer}\n’;
for (let perf of data.performances) {
result += ° ${perf.play.name}: ${usd(perf.amount)} (&{
perf.audience
} seats)\n’;
}
result += “Amount owed is ${usd(totalAmount())}\n’;
result += “You earned ${totalVolumeCredits()} credits\n’;

return result;

function totalAmount() {
let result = 0;
for (let perf of data.performances) {
result += perf.amount;
}

return result;

ETRBBURERIMITE GnF. WK, 23) .

function statement...

function enrichPerformance(aPerformance) {
const result = Object.assign({}, aPerformance);
result.play = playFor(result);
result.amount = amountFor(result);
result.volumeCredits = volumeCreditsFor(result);

return result;

function volumeCreditsFor(aPerformance) {...}

function renderPlainText...



function totalVolumeCredits
let result = 0
for (let perf of data.performances

result += perf.volumeCredits

return result

wE , EM M ERER SRS R statement BRETH .,

function statement...

const statementData =
statementData.customer = invoice.customer
statementData.performances = invoice.performances.map(enrichPerformance
statementData.totalAmount = totalAmount(statementData
statementData.totalVolumeCredits = totalVolumeCredits(statementData

return renderPlainText(statementData, plays

function totalAmount(data

function totalVolumeCredits(data

function renderPlainText...

let result = "Statement for ${data.customer}\n"
for (let perf of data.performances
result += ° perf.play.name}: usd(perf.amount (
perf.audience

seats)\n"

result += “Amount owed is usd(data.totalAmount)}\n"
result += “You earned data.totalVolumeCredits} credits\n’

return result
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function renderPlainText...



function totalAmount(data
return data.performances

reduce((total, p) => total + p.amount, ©

function totalVolumeCredits(data
return data.performances

reduce((total, p) => total + p.volumeCredits, 0

AR LS —MERMRIGESEI— MIGTORBET (%, K. 125 .
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function statement (invoice, plays

return renderPlainText(createStatementData(invoice, plays

function createStatementData(invoice, plays
const statementData =
statementData.customer = invoice.customer
statementData.performances = invoice.performances.map(enrichPerformance
statementData.totalAmount = totalAmount(statementData
statementData.totalVolumeCredits = totalVolumeCredits(statementData

return statementData

BTHAMBREAMES S  RTRIPERBI S —IXEEEX GFEERTERE
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statement.js...

import createStatementData from "./createStatementData.js"

createStatementData.js...



export default function createStatementData(invoice, plays

const result =

result.customer = invoice.customer

result.performances = invoice.performances.map(enrichPerformance
result.totalAmount = totalAmount(result
result.totalvVolumeCredits = totalVolumeCredits(result

return result

function enrichPerformance(aPerformance
function playFor (aPerformance
function amountFor (aPerformance
function volumeCreditsFor (aPerformance
function totalAmount(data

function totalVolumeCredits(data

REE—RGE, W, 123, Tk, BRE— HTML iRAKIXTIK R FIR
AT,

statement.js...

function htmlStatement (invoice, plays

return renderHtml(createStatementData(invoice, plays

function renderHtml (data
let result = “<hi>Statement for data.customer}</hi>\n"
result += "<table>\n"
result += "<tr><th>play</th><th>seats</th><th>cost</th></tr>"

for (let perf of data.performances

result += ° <tr><td>${perf.play.name}</td><td>${perf.audience}</td>"

result += “<td>${usd(perf.amount)}</td></tr>\n"
result += "</table>\n"
result += “<p>Amount owed is <em>${usd(data.totalAmount)}</em></p>\n"

result += “<p>You earned <em>$%{data.totalVolumeCredits}</em> credits</p>\n"

return result

function usd(aNumber

(FRAE usd BRF BB RNTNEMERIES | PAE renderHml] HEEARIE., )
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import createStatementData from "./createStatementData.js";
function statement(invoice, plays) {
return renderPlainText(createStatementData(invoice, plays));
}
function renderPlainText(data, plays) {
let result = “Statement for ${data.customer}\n”;
for (let perf of data.performances) {
result += ° ${perf.play.name}: ${usd(perf.amount)} (${
perf.audience
} seats)\n’;
}
result += “Amount owed is ${usd(data.totalAmount);\n;
result += "You earned ${data.totalVolumeCredits} credits\n;
return result;
}
function htmlStatement(invoice, plays) {
return renderHtml(createStatementData(invoice, plays));
}
function renderHtml(data) {
let result = “<hi>Statement for ${data.customer}</hi>\n";
result += "<table>\n";
result +=
"<tr><th>play</th><th>seats</th><th>cost</th></tr>";
for (let perf of data.performances) {
result += = <tr><td>%{perf.play.name}</td><td>%{perf.audience}</td>";
result += “<td>${usd(perf.amount)}</td></tr>\n";
}
result += "</table>\n";
result += “<p>Amount owed is <em>${usd(
data.totalAmount
)}</em></p>\n";
result += “<p>You earned <em>${data.totalVolumeCredits}</em> credits</p>\n";
return result;
}
function usd(aNumber) {
return new Intl.NumberFormat("en-Us", {
style: "currency",
currency: "USD",
minimumFractionDigits: 2,

}).format(aNumber / 100);

createStatementData.js

(o))
w



export default function createStatementData(invoice, plays) {
const result = {};

result.customer = invoice.customer;

result.performances = invoice.performances.map(enrichPerformance);
result.totalAmount = totalAmount(result);
result.totalVolumeCredits = totalVolumeCredits(result);

return result;

function enrichPerformance(aPerformance) {
const result = Object.assign({}, aPerformance);
result.play = playFor(result);
result.amount = amountFor(result);
result.volumeCredits = volumeCreditsFor(result);
return result;
}
function playFor(aPerformance) {
return plays[aPerformance.playID]
}
function amountFor (aPerformance) {
let result = 0;
switch (aPerformance.play.type) {
case "tragedy":
result = 40000;
if (aPerformance.audience > 30) {
result += 1000 * (aPerformance.audience - 30);
}
break;
case '"comedy":
result = 30000;
if (aPerformance.audience > 20) {
result += 10000 + 500 * (aPerformance.audience - 20);
}
result += 300 * aPerformance.audience;
break;
default:
throw new Error( unknown type: ${aPerformance.play.type} );
}
return result;
}
function volumeCreditsFor(aPerformance) {
let result = 0;
result += Math.max(aPerformance.audience - 30, 0);
if ("comedy" === aPerformance.play.type) result += Math.floor(aPerformance
return result;
}
function totalAmount(data) {
return data.performances
.reduce((total, p) => total + p.amount, 0);
}
function totalVolumeCredits(data) {

return data.performances



reduce((total, p) => total + p.volumeCredits, 0O
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export default function createStatementData(invoice, plays) {
const result = {};
result.customer = invoice.customer;
result.performances = invoice.performances.map(enrichPerformance);
result.totalAmount = totalAmount(result);
result.totalVolumeCredits = totalVolumeCredits(result);

return result;

function enrichPerformance(aPerformance) {
const result = Object.assign({}, aPerformance);
result.play = playFor(result);
result.amount = amountFor(result);
result.volumeCredits = volumeCreditsFor(result);

return result;

function playFor(aPerformance) {

return plays[aPerformance.playID]

function amountFor (aPerformance) {
let result = 0;
switch (aPerformance.play.type) {
case "tragedy":
result = 40000;
if (aPerformance.audience > 30) {
result += 1000 * (aPerformance.audience - 30);
}
break;
case "comedy":
result = 30000;
if (aPerformance.audience > 20) {
result += 10000 + 500 * (aPerformance.audience - 20);
}
result += 300 * aPerformance.audience;
break;
default:
throw new Error( unknown type: ${aPerformance.play.type} );
}

return result;

function volumeCreditsFor (aPerformance) {
let result = 0;
result += Math.max(aPerformance.audience - 30, 0);
if ("comedy" === aPerformance.play.type) result += Math.floor(aPerformance

return result;

function totalAmount(data) {

return data.performances



reduce((total, p) => total + p.amount, ©

function totalVolumeCredits(data
return data.performances

reduce((total, p) => total + p.volumeCredits, ©
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BAPE#RAIEE1TE S (performance calculator)

function createStatementData...

function enrichPerformance(aPerformance
const calculator = new PerformanceCalculator(aPerformance
const result = Object.assign aPerformance
result.play = playFor(result
result.amount = amountFor(result
result.volumeCredits = volumeCreditsFor(result

return result

TE{ERSL...

class PerformanceCalculator
constructor(aPerformance

this.performance = aPerformance

FIBRTCAL , I REEMAT4FE. EFERREIT MBI , XTUANER
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function createStatementData...



function enrichPerformance(aPerformance
const calculator = new PerformanceCalculator
aPerformance

playFor (aPerformance

const result = Object.assign aPerformance
result.play = calculator.play

result.amount = amountFor(result
result.volumeCredits = volumeCreditsFor(result

return result

class PerformanceCalculator...

class PerformanceCalculator
constructor(aPerformance, aPlay
this.performance = aPerformance

this.play = aPlay

(AT ERE A BRI %, M, RIZEH , WHRNELSGHEL
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class PerformanceCalculator...



get amount
let result = 0
switch (this.play.type
case "tragedy":
result = 40000
if (this.performance.audience > 30

result += 1000 * (this.performance.audience - 30

break
case "comedy":
result = 30000
if (this.performance.audience > 20

result += 10000 + 500 * (this.performance.audience - 20

result += 300 * this.performance.audience
break
default:

throw new Error( unknown type: this.play.type}"

return result

WRTRETTRE—T , BERAAMFMR. HRAEAMIFRIMRIZITARN
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function createStatementData...

function amountFor(aPerformance

return new PerformanceCalculator(aPerformance, playFor(aPerformance amount
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function enrichPerformance(aPerformance
const calculator = new PerformanceCalculator
aPerformance

playFor (aPerformance

const result = Object.assign aPerformance
result.play = calculator.play

result.amount = calculator.amount
result.volumeCredits = volumeCreditsFor(result

return result

MR ERS T E N E BRI,
function createStatementData...

function enrichPerformance(aPerformance
const calculator = new PerformanceCalculator
aPerformance

playFor(aPerformance

const result = Object.assign aPerformance
result.play = calculator.play

result.amount = calculator.amount
result.volumeCredits = calculator.volumeCredits

return result

class PerformanceCalculator...

get volumeCredits

let result = 0

result += Math.max(this.performance.audience - 30, 0

if ("comedy" === this.play.type) result += Math.floor(this.performance.audie

return result

R THEAARIL S

KL EZERBE — 1t , ENREESENT. B—SRNAFH
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function createStatementData...



function enrichPerformance(aPerformance
const calculator = createPerformanceCalculator
aPerformance

playFor (aPerformance

const result = Object.assign aPerformance
result.play = calculator.play

result.amount = calculator.amount
result.volumeCredits = calculator.volumeCredits

return result

TREfERSL...

function createPerformanceCalculator(aPerformance, aPlay

return new PerformanceCalculator(aPerformance, aPlay

YOE R EIBREUE , AT R EORIRE T E ST, AR RBURE
IR [B] I — -2 SRA1.

TREfERSL...

function createPerformanceCalculator(aPerformance, aPlay
switch (aPlay.type
case "tragedy":
return new TragedyCalculator(aPerformance, aPlay
case "comedy":
return new ComedyCalculator(aPerformance, aPlay
default:

throw new Error( unknown type: aPlay.type} "

class TragedyCalculator extends PerformanceCalculator

class ComedyCalculator extends PerformanceCalculator

WEIFSIME TSN G , AT RS E AU S SRR &M4RER (272) F
BT,
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class TragedyCalculator...



get amount
let result = 40000
if (this.performance.audience > 30

result += 1000 * (this.performance.audience - 30

return result

BRFEETEINARERENEZBENNRFMHN , BEEROINKR TR
M, FRMFEBER NN L —DFF.

class PerformanceCalculator...

get amount
let result = 0
switch (this.play.type
case "tragedy":
throw 'bad thing'
case "comedy":
result = 30000
if (this.performance.audience > 20

result += 10000 + 500 * (this.performance.audience - 20

result += 300 * this.performance.audience
break
default:

throw new Error( unknown type: this.play.type}"

return result

AT ATUE M= IEERN NS, BERBAIAD IR ML |, BREER
B0t FE T TRBARERENLAMT (XUEKEEME —1F
FrERMAAEFRFERSRIRR) .
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class ComedyCalculator...

get amount
let result = 30000
if (this.performance.audience > 20

result += 10000 + 500 * (this.performance.audience - 20

result += 300 * this.performance.audience

return result
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class PerformanceCalculator...

get amount

throw new Error('subclass responsibility’
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class PerformanceCalculator...

get volumeCredits

return Math.max(this.performance.audience - 30, 0

class ComedyCalculator...

get volumeCredits

return super.volumeCredits + Math.floor(this.performance.audience / 5
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export default function createStatementData(invoice, plays) {
const result = {};

result.customer = invoice.customer;

result.performances = invoice.performances.map(enrichPerformance);
result.totalAmount = totalAmount(result);
result.totalVolumeCredits = totalVolumeCredits(result);

return result;

function enrichPerformance(aPerformance) {
const calculator = createPerformanceCalculator(aPerformance, playFor (aPerf
const result = Object.assign({}, aPerformance);
result.play = calculator.play;
result.amount = calculator.amount;
result.volumeCredits = calculator.volumeCredits;
return result;

}

function playFor(aPerformance) {
return plays|aPerformance.playID]

}

function totalAmount(data) {
return data.performances

.reduce((total, p) => total + p.amount, 0);

}

function totalVolumeCredits(data) {
return data.performances

.reduce((total, p) => total + p.volumeCredits, 0);

}

function createPerformanceCalculator(aPerformance, aPlay) {
switch(aPlay.type) {
case "tragedy": return new TragedyCalculator(aPerformance, aPlay);
case "comedy" : return new ComedyCalculator(aPerformance, aPlay);
default:

throw new Error( unknown type: ${aPlay.type}’);

}
class PerformanceCalculator {
constructor(aPerformance, aPlay) {
this.performance = aPerformance;
this.play = aPlay;
}
get amount() {
throw new Error('subclass responsibility');
}
get volumeCredits() {

return Math.max(this.performance.audience - 30, 0);

3

class TragedyCalculator extends PerformanceCalculator {
get amount() {
let result = 40000;



if (this.performance.audience > 30

result += 1000 * (this.performance.audience - 30

return result

class ComedyCalculator extends PerformanceCalculator
get amount
let result = 30000
if (this.performance.audience > 20

result += 10000 + 500 * (this.performance.audience - 20

result += 300 * this.performance.audience

return result

get volumeCredits

return super.volumeCredits + Math.floor(this.performance.audience / 5
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BEARICE , BAKIRICAC MRER. HREEREBIEXCANKREEHRAD
B, ZHEHMALCEET . X4a—K , THREE IS EFAR Maudite A |,
AR HEARETRA R,

EMFHENEE] bug

SHRESHEERE | TAFS IR bug, FAAEKAKEKIK bug, BLARRITE—

REARFAT AR BEE bug , AT, (BRI, RXIAREHITEM , Tl
ATRUR NI AEBHFTIERTA |, FFALAMEHIIER R RIEARID L. RIERREFFL
MKER , BWIIET B0 T —2RE , TRAENIE bug Mk SkEbE.

XIEBASE T Kent Beck @F EREDH—ME | “BAR—MFAFRFEF R , K
AR—MAE LT RSIRAERENFEF R, "EMEBHIKER ST
A RS,

EMREWEER
B MEN— YRR T X— R - ENRREREGTF AT,

kg RJLERER. YHERZIEMN , AMIRESBHERSRSRE. W&
Bt RIANEM, B bug , XLERER S RE. (BHAEEM LAE , ¥EER
EAERRARTF AR NG 2

YIRIRPBLAE—N ARG L TAERKIERRAETFRBEITRE |, 28 SUTEIXHRKT
= —THAMBATARRIR , BNSEERN— P HRERENNAMEKSS . i
MNBRLBIB L B EZ SATIEH AR AA MAREDE | RRTHH Sk
bug ERERMBIEIE, RBEFREMGATRNT , FRABNE G LIS
REFFAR BN RSB IMTLIER, IR IARMEIEIETRENRE , ZIREREF
RIRFENKTHREE RN RS,

TR E ] DA A 1 R



RIARTHAE

Za0igit

B 18]

{BELENIRIBNIBARE, M 1RINFIREE B skitR | B afbi]ReRI A
EBMRE , BT CHRREREMEZFTRE.

A

ZIAMTNAE

pSdinhhany

Z st

e 8]

PIFEIA X AMAE TR AHNER R E . FEARFREN , NERE RIFHNR G
AT MRA SHREMEMEBSR. MAE%. RIFMERIINEERR FTRIEMAE
FER—/NERSY , AP RAMH 183, aNSRARDIRIEMT , FKSI N bug WATREMERL &AL
N BMESIAT bug , EABMESRSEE ., HEEFAT , IROARBESBELIRLHK
—FE |, EH A RRE St s S HE AR XA FTThRE.

HIEXFIMEHRA BT AMRG | EIIRAENBENTRIT , AP T X
RO AN, A DAER At RIF TR RE . B TTIER A HIE X
w, IR ER— R, BERNER , IRFRAERVAEETARN LB LA
FRFANER , #HFX MR,

20 £ERY , ATAFRALAK © RAFAGIRITIMRTEFFIASRTE Z BITERR , RA— B FFiAYW
SR, BITHASBHER. EMZETEXNMER, WEKTTUSECERE
fst , BRI M— DNt , REAERET | WHARFAS TR E
AT RERZ N, BTMEME RIFISITIERS R , ABREAE R AT
B, EMLAA D,

2.4 A EE 4]

EBMENG NN, TESMER, BILAATITUEEMBATKN TFT T2
g,



Tip
=AW

Don Roberts 25 7 E— &R : B MMEAERHRAEEM ; FEXMEMNER
PR, BIRIMMERFTAZLAM ; BRBHEEMNE | RREXEM,

IEMEVERK - FAT= , =NEM.

MEMEM : ILFMHEERS

BEMRRERYURAERFREZ BT, ENFRIFREZHT , RESBBIUAHAR
W, WHAE SR R AREAE—RME , RN THELRSHEE. thiF
ELFNRBURME T RFENKDATRE , BF /N FHENESKNTERE W
R, WRNUEN , KATRELIEBNMRMEFID K , BEOXLME , BEXHEIH
KA —RERIKFRMEY , AARNEKRIL (ERAHNE , Bisk
REGXFLL) . MA , WREKEKEFTE— D EUXNBBRRKNRE , MAEBR
FIEME—K , XAIAREMNMFEE. FIAKRE EEMKIET | FRRBS K
(310) . WFEXHENE , HTRERRIATEARX R , FAKTENS
.
Tip
XHIFGBIRBEIERE 100 28, FASER—KIEETFFSR , mE kit
Fr20nB LSk, REBALRIT 100 08, FENEREITEERE 3
&, MRAAEEREREEEPBIL , AREFER 5%, RELFRE
HE | IRERRAEIE., XM EMERTIRRE L.

——Jessica Kerr

ER bug BB R —#f. FEFIRABURER , HATREL AT : 2RIE 3 B—1%
—HAHLIBEROABAIHEI—A , EABEERREHFZ. HE , MREL
FLFHBRNZESTAZENTT , SRR PERERERNZELE. FHEN
WEXLABD , RSB G IR bug RIBIR M ARER.

FEIRENER : FAREESE

KFPRAEMAINERT A , RARARETBR. XRAMIEEREN , halae
EHAEN. —EEFTREL XBRAHEEREMMT A", LB : fEREER
XA, SH—B TR ? KRB LT —BEEMIBRIN A ZHE , hageRER
A=, BRRT Lot A FECRREMT 4 , BACRREG L RER X
KERLT . XLERBAMNS,

FARE , AR R — I8 |, BIRANCHRLT  IEREIAZHET. 1E
40 Ward Cunningham fTij, , BT EM , KT E AR E| T RBRA S,
BEREITEMNKG , BERSER LA , RREXWEMEREM. NRIEXTRE
KFEEREAEARET , MRS REFRER , FERNESEHERER.

EMHRNTIAMUREEER—EERILFAE. KeEE—L/NAT LER
BN ENEME , AN EYRSL  ILENEBEMFAER , U EEE , 5k
BR—MKERBIFRIUA/ N g, BARBDERFERM—LN , KREBAZHER
RrgsitiRE. MRAMEBIERER , FKATREERHE R XL tRE , Bk
RBESE | TRTEMEH HIRATA X LA, Ralph Johnson it , X LA S EMFL
BIEE LSRR | FERASUBERESINONR, EFRSAIE , B MEER



FESEENEE , MRAZFDPRADMBREGHAE. BLADAILEMARE
FoB SCHIETUAE |, IR AREIRE , SR T LM | MITRMTIZREIE
BAE— FIRELE RHIHLE,

IR B

HEIERNEMEE — AR - RESERARDEMTA , BRINEMSTET , 6
MEZEANLEMITRIR S, KERDEBILF 2R, TR SRR
Bz, XEA—TRE  FAEMNRTERTRRES LBEXS , BRBEA
AERIR B , BRRABEOEMARG. WRBEEIMNNIRREZEN , Ko
O EEME ; IREMBTRA—LNESN , KR E—KERFILCIC TR, TR
LTHMES BEREME.

LR, BERHRNER BRGNS ABERRR , MENBERSHERTH. R~
WRPEILL , e — R TR —RJLEE , BEHEESN. ENHEENER
Bt « ZOBEEHLAZIANE TS, MRERETXBABNEHBLEEF—R
R, RORE SR ESPIET S, EMNPLPET , SN/ IEREARMIR
AREE—FTRL , AR —RAERFEIF LA A 2 /AR TEET S, BRMESRIEEN
ek, RESHALIBIR,

B RINERH A TENER

LERBITF—TMEMER, BEIEREN, KR EN—HRINITE
K - EHFAETH—ERETEREM |, METERNBERB R bug WEATIREE
M. XRKERNMERN—HD . FERBRMIBEERBE bug , EMXITKY
THESERE) , MALLRARRNOTAEERN, X E—HRERM X E BN
% EMARSHERIHITA. FAREITHNBEN , IFAMAR 2T 1R
IEE if 154, MBI LISEEEAEMMEE |, 28K L WEMEIERM
HithEpd B+ aARE.

Tip
FUBERARBRER | BIRSHASHERRLEM,

EH—FE LERAR , MR AV RANT KRR E TEE RS, X
R, MRIE LT RIBEARD , REM |, (BIESNARBNEERZEM. £ER
MR, MAMBRZAENE | SHRUTEMEUTLEE ? Rz [AEh R Rk
TEMRE ? ST TRERMTNAETT & GIRMAUE |, 125 RERMFTNEEN TTRERA B S
H, 7, YERFEYTXERUG AR ML SAE AR |, BIEHARLE MR
Tip
SRBHEYR , BESBRRES (B8 ZHFANLRE) | ARHH
TR B ZHIE .
——Kent Beck
KAREK , AMTANRERERE—NRMATFE | ZIRMFTTHEE | FRATMRAZIEMN
FREL, (BB RME , BRI AR R B3I NRE ,

EFRERZHMA. BT , BREKER AN TR, SUBEHRENN ,
ROEPMAE AR, BEAESARET  IFNRENEEER.



A, RTRXAE , FAFTRETNNEREZHAR. WRENTXZ2ATEM ,
BLEESFTEL LN AR AAIRE , MEESSRNFHEE. EEMLE
H—EHNEE, RTERKIAAERENE. B, BIEEMET BEHME
# , ERSBRBEENIEEHRIRKK , RATR LT TLN ERfERR, (B
MAETREMNZRD | KEPDEMMAZRERK, RAITER,

BTN —FEWNE  BERSRMHREERAIT R AT AT, X —
KIFRER AT AR B AL A X LR AT, (BEF AR XFhIL. EMEE
SHANMBERERLR , MEARKIXRIBEMNSIF. FRXHHEEEMBET ET
X, AR A XL EMHRAMMNME. SR ZEAFFREEEACNIE
AR RERICH : #BEMRIAZERERNEN , RELARANREIAR
i, A{EXAH.

KHEH

REWEMAUIEIL5—RE I/ N—RTTAR, (BF—LRIKEM AR
HENAER , SINESHR—DIEEERNE , SE R BRAEHMERE—MAM+H
HHEZRF—ZHER , BRERLE—HERALMKICR , F5F.

BMEFEXAHNE LT |, RIMAR B —ZFANE T VHER. "TRULEAERAA AL
R, FERKRJLUARBEEESHBRENEH , XLEE— N BRNER. SUFASE
T EMX RS , ICETRERAN A S — R, XM REBNTFRET  E
MAEHERRE—EXR/NENZ G BNRGMARE T, Fian , nRESEHR
FE—ANEEERNE |, TRUIA—BHNHE |, FEEAHIAmAEREO. —
BRAEATLERNERXEMER  BRTENERSBSRBE. (X R
{E Branch By Abstraction[mf-bba], )

HHEALNER

—LENT)LMEAMRAREIRE (code review) , FAXFEN AT IABEIF AL

RERHEMTEFFRANFTEHEMA , ETIEBREERNITAZELMALE
BHBRRBRERHA | FHHUMEL NERAIVRGRGETRNES . KBRS
TREBWARBHAREE. RMNALOFSIRECRRRBN , SHEARARER., X
RIERGEH , RARULFFRERS A ABLEABEEC FEMANAERE | R
ERRET . REREFREILEEZABNSREFEANEN , EERE—TEHZA
BEBAEH AIF R FRBIR. RBEGZIRIARKEE) , MPEFLREIESZ | FTIATK

ERSELRH.

FEW , EMAT AR BIER R HEAARARED, FHIAEMBTIRTASEINEAR | 58—
ERREIER , JHRE —EEIN, —BARR—ERT , KHaEEBEATUBEE
MSLRPEFAMSRIVEA], R , EHSshF. ZHMT JURRUE , TATEE
BMER , YERMOBWNESHEUGE , RBAETAk, RADERARBNMAETA
B BAMESREL. TREITURFESEXKIAR. WRAHITEM , TKE
TFoIEASEIXHFHIAIR.

EMET] IR BB R B TAEFEE ARNLER. MUK , MEHTH#HZE
WREBI LI, RAREAKEFFEILEZ 152 AR,

ETIMIERBRE RS RTMAES , IEMATRHERREN. £5% WK pull
request #IT , EEEMME NN , REBRPEBEREFY , N TEMBR I+
AeF. MRABHRIEEESTASIFRE , RAFERRRHECTARBN L TXXE



B, HERMANRARFEEHTERNER. NENAME , SREERITBLE—
i, —AREARB—hEN , ARERER. XFHTEARREASELE R
2 eI R P SR B TR R R

EASTEIEL

“WELAREITREMWE? XERRE WAZIK—EE, BEES , BT —

g, “EMERAA—ME—EE (AR F) NAEMRAREFRMNTRIL
TR R , BARTNEMAMENRTAY. REAGHRIT JUEREIEIHEM
UM ERERS T — AR IMAESOERZEM , T2 A NVIVOREEARRE | A
JEXIABLEE T IR , AR RAEE T .

WFRXERIPEROR | REEAR BT A MBI , AR Am BB E X %A
SREME. IHNSENASBHMEEREM , FEHTIRENRE ERHEAES
BIMEIR. SRR HIAMET RZEMHIBEMMSRA LT | BILEMSABIELR
FAR/RET.

LR, RELENE FAREXHIBEATIR | R ER R RN AR
R, XFMER FEREAHN— M EAFNREN « FREVREHE |

XEERBING ? TAZHAE, REFREBET WAL, BN IIEMERTRE
REAEL S, KNEREFK , S TIREGERY , EMATHREXRT
Bh. MRFJEARMFTNAE , MEAITANERTES EEY , KRIEENE
AIFRER BRLE, MRBBAMER , BSEERRENTEAN , MKANE
MBI NRIR AN, ZHFERNNDIFERRTRRETAES  ETEA
TR, BAEENET . TAXHLER , RBRATIEKIRESIHEE ; TR
RIGANAEREM , FTATREM,

R RN ER
DT SkAF S —BAEIBEM | EE LR ES BN

MREE RN —RREINED , BFAFTRERE , BARMAFTEEME. MRA
PEAARADBERIEIAE— APLZ T , AT AR L RS RIFHIE. AAEYUKFER
IR TAERUEN | SEHATEMABNE.

A—FERR , MREEEMERS , MAEMT . IRMEERRE. MRAR
=LA, A RMERSS T MEM—RARKME. REZRMZEME
2EE , RERFNHAMNSFEENER , KITEGH —KERMZIN,

2.5 EAIAIHkAR

BUBARNBE TR, TASRERME , IEESRNRXRALIBZIHLH
i, BERATRTROABTNENFE. RERTHR—HEERIAEERE |, 718
REMIMIHY . TAABME—FRENENEAR , KSBHENENXES
HEHM , (BEHNARTLIEFIEN. ALEES THREMKIBEINEL , XHA
REME B X

RELZHINBETTR



WRIRET BIE—/NT , BT PRI EEERIERT . REEMWBENE
MPRFFRRE , B2 , MIBRE AR, FAEEMR B Z 7S FNRem T Rt
E. “EMSIEEHE XMEENAREE , XTRERSBANTERIEMNR
KEENIFTFE.

Tip

EME—BERMELERNTFRER , BEIRNT/EEAIEE RHNAE.

EEMRBERERE, KAENSER— (KRN EMRALENH
17, MB ERRMEBERE /N , XKL B RELIEHEEN L , SRFBHoXX
KAMEEM. X DREFEFIN—XRBIEIENRF ROTWBENZ—. BIR
SEMBRREMTRE , BIEEMRENKIE.

WEBHME , MEMENE XEBRERS , IR E—RIJLEMEELLHTRE
KUERS , B—ELM. MR—DEAKELRT , KRB LE@S TEME
— ARG RN —RAMBRARRLILR , ARFRERESNKEME. e
U, AR—RARDIRIB AR , ERSEERIRERMG , BLIKHM A TAEE
e, MRFEZABFRRENZNARAAR , BAKITRELLREN ; UK,
BREHE , BMEIRARBRMANTE , KL EMLEIR , WAFESHIE0AE.

BNREAEIFIRNEERE , X MTLE  EMAEAEILES TEMT
BN, RAER , BRSBMANAZXLMEN, RBENREST  FIKS
XA FERE NS KR, REAFTTRERAL SR , RoAMITIRA KL IR RIS
FE L TR h—RRAtiB A RILAEECE |, tREME L BRMFTNEE | X7
BRI R ARV BER .

BREMNEEHIFEEFE LN REF AR E WA LEFEN , HRBEFRECHE
BEXA4AT. BRMBMECREEANAER , RIS EER Bibii—LE
ME). IRFR—ZHAREARRT , —EBRHAARRRY , FRERGEARDE
RENNE, AEFINANEXER, ARNMZENAEY , IERNFIMNEES
FERAZR, WTEMRZERNFRATERENES , THERBIMEIIMEER
RAMIF.

BLNGE R BIERARE RIFH TAEKR 2 K E SRR IEEMM L RN
BIANNXBNER . BERRENAETIERRBETERRNNLYE | MREKESTH
FEHAMEE. RINZUEN , RACRELIKITER—FNTREER , B8R
bug FHR., —ERMFHCAEX—R , SHAZRNEERTEEAX—R. EHNX
BRBEFHRKE, BFR. SR PEERE— R, TRt AR
LBEE LI,

REBEER

REBMFIERNAAZIN—MERNED , BSPINAIER S REHMEIH I HXE.

PbanFABS— kg2 | FFRIRMAEHEZERBN B ARE  BABRRFEH
BATRENFEEA (124) |, E—REMPERREERINARE. BRMEXARREK

—AEM , BRMITEASH - WRARETEES—XHARAE , MKEERRE
MBATHRELE ; X REATRER — MR AR P APL , IXEFRIRATTIANE 2
BAENEAE  ZETHWER. AGEZMEREE—THM. XHENRBBETEXR
O (published interface) : FOMKMEFRE (B in) SHEBAHEMHIIS , 7568

E TS RE BE AL,



REAENRNAREPITEN , BA—BRBETKRBEH , A —ESWINMERE
MFEFF. XART2MEIEEM , HNMATUMRS EM , BHKSIEMERL
R, ATH—NRBEA  KFREARSERE (124) |, (BFRFDSRE FER
RS, EHICARGEATINRE. XS HRAZERSY , BXHMEAT BRK
IMERBFNAGMAEASHAARM . AT RUEIRREROAIMC A AR

(deprecated) , F—EEfAIZ JERAILHIRIK ; (BALEHMZ | [AKZEALA—E
RETE.

AT XERIM , BENAERRBRERRRARRAAS. FLARERAGERAN
HIEEWE—HAAEE , ABX D AREBIXBAN, KELLT—XRA=1TAK
H\UEF A TS , SN RERA BIMIARHIRD , 2 MRKHEEA
YEHPIFFRIRG. IRX=DANHMEREABERMEY , FHAWRES. Tk
FHRIARDATAS] | XA —3ZHN BRI R RER T B BOX A E BB RIS , BlfE
BYERIEPNENA. FBFATESEN LRRAGMAEX , [EXFRENZX
FIA SO RAEXRRENBY , MAE A RARRIERABSR.

XMBATANARBAAGEETTUANATERNKSE. BLEASRZIT I
IREORETY « B HIBARIAR R AT AE— D32 EE3 A BIBARIARED | RJRIERITRE
% A HINE®HIZ. Xk , REESHEC MR , 0I5 ARS8
R0 FIREIARD ; RER FPIRIES T b 1REE0 , waT A= AR ¥ =
T, STBREMANNARRGEI R | E R MIREUSEC BT MR Z
8, XFPMTFIRAEE & B — D@+,

AX

RZ BEIA R IR AT HIRE « S EARREBERBEN—&HX LT
16, BHMTHYRENFRZE , TEEENBREFETEN X (XEHEEM
master 3, trunk) , AN SBAMEARSZ. B RAMIERES X EFRTEATNEE ,
HEDRET AR ARNE TR , AERN X EFHEIEL, IFMPUERPHESR , X
FEREMRIFELA I R TTRMAIREI , REREBIEWRTRERINAMMRAICE , 3FE
EEATREL (LB BES SHIRSHIE .

XHEMENTARRR . HERBERST ETHESEA , Femr SRR
(integrate) EIFELFMAMAENE. AT HEERNEE , KSBMANINEZINEM
MELEH (merge) BEZLE (rebase) FINZ. BIRE /LN ARIES B
MR ETE , ININEHABERIERAER , RASHSEREREE, MRK
MELEHEBHN T , IAR—MRENABSEE—KNIIIRET Y , B
FAILE. MERE—IRERERE : MUBBELRBEBEL (pull) FIFKK

HX L, MEFEERXBEYRLERE (push) @EEIEL L, FAHLREBY.
B30 55— & F2FF A Rachel IR ST EFFR , BEB R ILMAIBEIN , BEEIH0E
BORBRSELRER ; HNEMAUCHAIER S H RN T , XTaER
EMUNTHEE, HPEMENTS ZAIE ST, IARMRAIEH RS EBRERITHY
BEHRERFIANEIRMEY , B TRIBREXEN—THM. RKRBHT —1 K
BINET , RAES TR AT MRZRANHDE EREIE %S Rachel HIARALE K. (BANRFE
ERZHT , WEBCHATEFRART X MRER A KR, ERZ SRR
LREIR.

DNRXEFARPE N ERNED , EEFEDTHFANENK , §F0EES
B LT, ER—NELFAET 4 MBS, BRZERFET 2 MERNS
3, EERALEEE. FTRMRE NN , MXREMRERMES STAERERY | than



RE—WXR, ©F—EA (PbIEARAN) IS XHEGENZTE R |, FRITX
A TEM SRS /L (Continuous Integration , CI) , I “EFEFIFL”

(Trunk-Based Development) , 7E{#f CI& , &MHINRREXE DR ELER
—R. BEANKRBEER T HANZBEERKK , NTARKHEET SHAEE. &~
o CIBHEAN - RBINE XK A SR T LA TRERE , BIF
SR RTBETFD AR IEIRERFHEFT X (feature toggle , tLAY4FMETEAR
feature flag) i8R TR X TTIEHF/ NAITNRERG RIS .

Cl L2 FILEREFHTEAR , BN RRRERET AXEHIEE , Al
ERNREGE Cl SEMRERIFILE. BMEE TENAREFRRLS M HIR
NIBE (BN —T 2 ERRRBKE) [ ZENBRIH B ZERE I
ESURR, KAMES XHMEINE S RINEMME]T 53X & FHNEM | IR
TEM , XFMERKNLEENT LR, CIFEMEES RIFACS , FTIA Kent Beck 72
FRGRFEF R E S T XK.

EHALRBIERERANZE AN X . MRS FENNRIE S , EIHA
SEMKE@. (Khrt , 8 Cl WA ERNOERSX , BIaEXE
AXEFEEH. ) WTHERE , SHEAXTRER GERHE , RARRNEHR
AHE (RAHHAET) WREFABRIEZEYR. ENLIRNFARANTS | 454
NI EMPFAIFRTET . BERIZBTLXA CI, B —ELHRRRATEEM
Lok, ME , AL CI WEAERER S LEMESY , REOFERAEEE
XAE W E 3L [Forsgren et al],

MM,
AEWERFANMENITA , FREEMR—NMERFHME. WRFABEEMTIEN
BIPET |, RNARLEIMEAARA , EA—BILT MEREAN? (T, B

MOKERMRERE  FRIEN—TT. ) ABSBHENRE  FIRER
BRI, MARERKRE. BRRAGNEMERR/NOBR , RIMERRERT
T, HEAFTERERF— SR/ MER—FRESAZIL HEHNRE | RZEIREIR
KEHIP RN AR ATATT .

XERRBHRETRERIER. BHEX—R , ROARBEZE —E T &M
AEM , FFRETRERR , BNRLRFBEMEETE., WMER  LEXZHE
W, RAEREM , TIF5A A AE KA AR m-stc],

BLZHEIRERTLS , ‘BRI XNERKS , RATERI, BFEEX 20
o, BRZIRSHNLZFARMER . 1, BIADIRIR BB SHE N2
b, EYERESRER, BRKKARAEEMARRE , T EERIE
REEMRTE , RAKRT MRIRAILF T2 33| AR bug. XERXEET , —8
MAKY , TRAFREFR LXK RINETZ BB R AXEA A ; RVKETT
BRME , XN EBRTEEMAB TR, MELERXJATREER bug (K
i, FEERASBHEEL.

XEIET “EMNE KK , TTRESIA bug” @B, 2RIEH BIMEAAE | XFh
EINME T2 AEN , XMW AT AKIMLER AT SR,

FRZ AR AT AR A —F A kAR R . anREFTF AR RFSIFEHUE
M, ERATMEEXLEN , AT, XNEMERE T&MNEES , KN
ARATAEM , BTREUUERBLENUN. —EREMEMTIE. XaitTHIRK



REFANEMTIE , AEFTITRAKEAL , IEZRENFHRE. 4R, TiER
FRERBMANARN , BMREE , BaEMKNTABNRGT.

BRZ M IPRIE LT H—FEMRRIRIK : RAEA—ALTRIERTLNEMT
‘. INRIKREKRTREREEMNENILE , FETANEMFIERSETES
K. ERXME , AASUENAEERREOAEARRDE LFFR—LEERANE
M. XABMRIKELEH , R —ERAK, FFETRIBES NRITSHIE | 1Tk
BXXFFIENNAMT BEER R , AUABAMESMAA. (REERFER
FAEIKE T HIMEE LSRR ER, BNXBINIEETIAEE Jay Bazuzi X T 40T
1E Cr+RREMUZ AR AR (106) HHER[Bazuzi] , EHHG—RILTIXNEM
MIKET fi%. )

BAES , BRI SHFERE AR R B R —IR PR SR AR B R Y 2
EREHE PR, BEARBDERRWREN A— I ERARES , EFFEI(T
IR BT

EEAE

REBARKIT , B—RERTERHTFE , ENEFRINAERENRART . 2EA
AREBEERER , WAXAR , MARXH#IE  BAIABHN EEEH .

EMAURIFOFNTAEME B RL. 5| NRRBRRBATTUKE |, EHEF
RARDAE ; MERAOFE FFEEAM T DUSISIRIN | IERRF N — R ATTEMEE. %
MNMEEEREE |, BRNEATFRROER | @BAGZ IO, RIRES—4
ERMXRZ MAMEE RS , RETLMENFRE,

XFFXAMRIE , BTSN RZIRMHAINNK". XEITERESE (LRI
BWEMRRK) , BEERITIBARS. —Bkih , RABERTASNNEREET
M, XHNAGA B SRMUE—TFIEZ2 , REFXEMAT , TR
B OT .

XAMEBURA RERMRRINE |, FREEAHMRIFENMER—& (BEABNZ
A) [Feathers] , BBEMIETHM. FHROIBAFRE , REELHIR+EF , K
FRZNNAER. —S , BEBREREIFEFIELE  ERELHEAN
A M RGETWAERZ T, RERZAEMTIECIEL HE—XHNE
MRER , RARAENAES , BXRATRGHERLENRE. EXFMERLT
REeNBEHIUNEMHERRRUEST . MRX—VITEFREME , B ACHRRE
s RN, —BRRIBXNR , ARk, IEBGRIUES N4
MEBER AR AR AR,

FEA TS, RO ARRAEEA—BEIER RMIRALE B AREMRIRS
B, BB EMMRRARED | il —R AR |, ReEEEAF—
RR—Z2ORIEMLERENANE TS, MRE—IMARS , BEMEERNA
B, BrE A IR B MBS E E R ER,

BuEE

EARBHEE LhRF , WG SPEEER EMEE B RESM— N U%, RS 1R
(At 2 SR —E , 1AL T A : FRIFISF Pramod Sadalage & RH —E
B EAE IR [mf-evodb I FN¥HE FEEE M [ Ambler & Sadalagelf % , N4 LT




ZfER. XMIARKERAET © EIBIEIBHEA BRSNS SRR
GE , ERHUEN, WRIEREMBR AT USSR,

BREMNES—MEEFTR (3)) &k, MBULRBER (124) —# , KEK
HEEMPERLMTARARL , AR —XTRITAEY. EXENERILET ,
FoRETIRFERNEIRE , B AEAHTE., K5/ NRARERMITEIR L
K25, FHEXBABBOERAES , IREUBRLEM RS ERARRER—HR
. WRIRBAEILEIRFETBEIENMRA , AEPITLRTEURERAS B R A
Z BRIFT A TS AR ]

REEREM—H , BIREFEMRNXERNE N EEOFESREREN ATTE , X
BRI FAGNARETT. ATERIBBRMOBRENR/ , ERENAE
B BT BIGENR , MBS BIE FLEM R H P I SR IR KA.

5EMNEMARE , REEE , BiEFEEMRITENHEIZREFTRAERTH , X
FRMEE RIS MAEE SR FE LER T M@ , hhRBSEER. than , Elg—1
FE  KOE— R ESIA—ANTFE , BENNMEAE. ARRABYRIIESEAN
KZiE , FEHENENFIEMANFE. EEMTUMESSOEEREHERS | Bl
BABCAHERATFER. XSBEThzF  KEEE—/NRR , EEREAH bug
Bk, MEIRA bug 2 , BMBERMHRELZAFERMIAFE. XFMERBIRER
FREFHITEY (Parallel Change , 04y~ B /1Y /expand-contract) [mf-pclf—Sk
£,

2.6 M), 321 YAGNI

EMRABE T AME R RAN AR, EERROIRAERY , BWEM £
EMATHAERIBZ T , BIRFETTRIRAHBTAISEH, —BERIBEL Sk , S2HmM
BET , AR REF RNERSFMEHRK.

BEMHRETEFMNR. BTEMAR | BMEECAEETRFIEITT ZFNK
f, HIDAREN KBS, [ENABREARRTTEHN , EMETASE
A ARBKBET. EBREMERRET , BB AREEREMK  THLIRE
AESERZ L HINES

B RMBRARNFIBET , BT EM , BAREEI—DBOTRIFIARE | -
REMB (MO, XS ARBT A (A RESK . “FESmAL 2 AT SETE ARARA " X Fh U A IR KINIRLEAE
T, BB THRANFRITUMERSIER. BELRER , XMERREIHEER
AL A S BEHER A YISKIRN. RABREER TR, BEIT RS TIENR
g, AMIAREREECERFRMA , ZHRGF IR,

M RKEURINEZ — , MBTERGBEAREMNS), RS — DRI, 3K
KEFEERAZBANAR. AT NSEIVBRN RS |, KIS X R
BINE+ZANSH. XESHHRRIEENE—RRZ BN —H , EFER
BFR, EMEXLSHEM LI , RBELINERSS THSEERR. 5
b, MREDEZET 28, CEMLMXHESRSERRSHERR. MR
BEE LR IEN ISR — R RN BRE B HIEUKM B A RRLE |
WATREESII BB AT . BT RLERR | REFMRXLR TEMANSGI R
i T W AR




BTEMBA , AT ARKER. SEBUARTEMPLREME, FEMT
ZHBSRRERTEN | REBERRIELAINFREMER Y , BRERERIRT
REHMFRE. BEXAFATRIIEBRINE , KX LM TES |, FHAEBNXT
FFE, MR—FRIBHENBIAIEMERE (PbaniRm /L6 2 RIFH/INE
), EAIRMRIFOMIBIAE ; (BINR—FRIEMSIBINKERRE |, FAmTIE
BECEFHSIA. IRTERARERLSEATRRNSHE , BFAMATZIRNX
M. BENTERNXNSHE , EREHRS WL (310) RES. EF
BEEAMZARRNEHRMREE , KW ENRUEHEMNEZEME , REY
FEEMSREMER , IRAZ SR MR IEMNS]. KX E2—MEE AN
RERIE.

XFRITHIEBREZ 2T « MRt EEXRITEFE YAGNI[mf-yagni]|—“¢FA~
£FEEE” (you aren't going to need it) HIZEE ., YAGNI FAE“NZemit B2 1
ER, NIHREAUXFRERNARME. KIE YAGNI YLK EM, BitS
FEIREMEN—FMIEAR , I/ TEARNDIABEEMENEMA T,

X YAGNI HAFRTTL AN BMAE BN, BH LR , REFRIMEHNE
%, EMSEITR. EREZRNFEREERET RANBA : 45KEMA
TH—% , FEMRBEERERS , BREFMR. IBARLM([Ford et al. R —I7]
MERBTAREFER | AN IR EHRRE AR AAIRE | e RiFERse
MYRIRHIBES]

2.7 EMSRETTRIRE

ETTHTE BRI —T , RAMEESAXANENR : EMESHEWR . SHIEA
AR AT AR A ERR. EMEYEEABRRRRE (XP) [mf-xpl—&hsy
WANIKAR , XP ARG HEE T —HARAKE WXL RERSRE | fIaniFae
. BMAAREBUEEN (ERERMICRT WRIETR) .

IR B R G RG T R A mf-nm]z —, E—BRTEIE , RIRmFES]

WT HIERIER. MSELBREMBERGIER L  E2gUENEAC WA
ER  EXFR LB ME AR EAHA. RRIEMSIENAEFENRE |
HI\ R RRFEEM _EBREN . BTG  RABNITFRAERLMTE KN, FHK
AIEAIARILAC.

EMNE—REARBNARRL, KB —EBs il , AT UREIELT
B, FEEREED | MRFRERELETILT EAHER , 2BWAKK. XRE
AMHER , KT IA—ERRESRE.

WR—ZHMEREN , PAF N HALRBFREZEEMRAE , SEETRINITR
BM, MASTHHMARNIE, SUERSMFEERNER : 57 Cl, 1K
RNEMERERE N ZHHMBREE | FEREXATERAR—MEOIBREDIEX
EOBERER ; MR —XEMSEIEAHARNLE , BORRMESME. BIEK
RIS R FFRE R RBEAT |, FIAX=AKBE—BMHAAE, &l EM
— Rt R BRI PRI

BRZKRKEAET , HHBEE AT — A BK YAGNL BitFrik. EMH YAGNI
STAANPRY, BB , BEM) (RHATESREC) 2 YAGNIFIEARY | YAGNI XiLEH
BSTIR  E— BB TELURNRTEENRS , UREBR—IMHBENARS



REGEE . EXUREZAHRIIEENFER , RN RIEEE | (RIS
BRZF B AT S N AR R R IB S AR LA TR

BEX=ROKREIT TR , AR Lz REGR BN, SR
R RAAT I RBHRE | REEEXMEIAREME— KL X2 , FERIERIFFE
B, BMEERNAFTRMAERART | FERERMAER N RENE | 3
EENBERREWF TR RHAS , MAZEARKER. A7 THEIEARR
| BAAEB R A ELE N IF R F RIS K RS E) , WPt &
o X ARRBM BRI AT SEME |, B DFEBRFE bug _EREE.

X—PHRERMFRE L , EXFRMERZATS. FEXRATE , BEFR
BE—HERMBPNE , BRASAZE., ASHNSEZRNERTE, KIEXE
WRTTIRC PO AT AR SHXLER Z6tt | (B—RURHABAT B ix—H—3¢
EAHENREMXBEA TR,

2.8 EfS5tERE

RTEM , BB RIREAIEE | EXFEFRMRER ERVER RN ? AT LK
HATHEMR , TE LML —LERFETEENER. ZR—IMERNFEB. HF
RERAT REEITHLE ST ZIMRE , EFEFET ERNEHS L thsIFIE
E. BABRSURAENREIEMEAF1EE , R SIS REOMR R
M T REAERRGME. B2 , #ANMAER , RAEMATREERETE
12, BenERARIREERAERS. RT XIMRER TR EKISKIT AL , HithfE
AER T RERERR RIENE | EEHTEANGRG , RERRE LSRRG
RBREE.

HET 3 MRERBRGNAIE. HPRTEERENEMEE , KB AR T
BRIESHRE RS, MRERXFAIE , DRFREOTRMERIFE |, 481
AUMENR—ERIER , BENEMZEES A, SMNMEAESREER S B0 MM
B, SEMAAA B ERECHRMIEHNAT. SRR EERMRE , ST
DEETR—ENAGRLEN , RATEXFR ARG R RN EIR MR F R
B, ENHMARSE (FIREEFRNCWEERSE) ME , MERSHRERE
RILEAT,

BIRIERFEREE, X IEEREMIEF AT AN BTSN |, R
VAR AN EMRE, ZHARRENL , B LRERS N, BEERSERK
YER. EMEBUNRE AN T IRSMRE , B SERFMEAF |, BRMBET K&
E. RBRAFENBRANMHERT , BAXRBKEBHE , THEEEFESRE
B, RAMESE—ERSHEIRFE A%  SRREBRAREEIITEEFTA
R— AL RTME , TES % AHEES TS, STHHRME AT ARIR
fi#.

Tip
Sy JCAR

SRR E B R ARSI REIET . RAKNNIFREIREER , XM READ
ELTHARMIKN) , RACCEHEATMARE.

Kent Beck, Martin Fowler MIFKREMRR XA, FFERIKILLSEHITEE , &5
SIXNRGNEE TR, FRITHED : BREA LIRSS T ? AR $AfaT
BE , SRIEFUKFITR T UM ATRERB R AR, &F , EITHWmMbXNREE1T



B, IR T —ERIFRIFRT.

RJE , & Kent WTRAFEET AGcHRE. K—THARTBKTREM TR LA E
ERER, KR REIE—FIRARAEBH"KH (instance) . EHMBMH
2, i XLspIEa AR L ME.

FRENMWE A RNEEZE , RMENLSBEMRA. XLAMXTRIEAEE
AL T —ANFHBRBIITRE , AMXEFIBEMIMBEIRBN. ZFUERF
HEEHRAN , T2 RARRARBEELRER. 17, WFRINTUMALE.

R, BATEX LRI RZNTHERR. ERI , RS A REH AR
P B[R RB—E— i B M — MR B RA R R . (FRIBER T
=, BAAMBRZHAXERZTH !

Ab3E HHAX (BB FRA EARIX A — AL - anREERARFER IR AIZ AT , XA B
XEFZETH. XE—FRFNAN , T2HFEXMENFTE. XAARER
A, BAVERE, flE— M RnRMELR B FNRMXE , MATERE
WIEARED | TRBRMMEXMTARER—D I &%, AL 102 TMEX
&7,

BAWRT LR, EAREENBW , hESMSEIT —MRE : TR EE
AEREEYPXENR , L ERAFRERN T RBUARREIZSR , MABE
RERRFIN R . X—EBUBRGER BRI T LF—& . RRUDMGER ZXEI ] #%
RRE, XRETHOKAT 4.

BABIPRER (Kent H Martin BER2I) UFURIT : 3011 T HIEEWRAFIF
AR AR ? RITEERSHT LAt , N X RIARN Rt
R,

RINFLET . BT HEREBNTS , RN AFFERM,

FIE : WARTE THRAS , EKFEECIMRE , AR, BSLLRSE
B-RE , EHA/\ RN,

——Ron Jeffries

KTHEE , —HHREBREER | WREIRSBREFHITHN , MSRAELKX
FESEEFE TR — NS . RE— RN TBRAETERED , 90 %ML
ERBRE BRI, ROABIRMAR AR RS RABEHIT. R EMmEE T IE
RFFE{TER , BEMREARZ SEFRBENRM AT E , APLE R ARSIR
=T,

SE=FMERER THEME R A LRI 90%Le it ¥R, KAXMAEAN , HREMER
FINFERF , RITERERDUSAINRE , EEF MR B—PEE BEFF X
B, —B#HNGHE , HEEESERRERORNE R,

TEMBER U ER , EENZA— N EETAKGERFNET , ILEERKRERF
Rt 7T KB THFERTRIAN SR, XA TR AT AT MR B R BT AE R —/ NERARES.
RIRENAET RIFXEMRERR | FHERFEREET MU TFEIRMAEN.
BTEEENBSEFERAR L, BRONTEEET BIBLFHAR. BIEML | 3K
ERWARFER, MEM— , R/MEEHITER. SE—SHFRmE. U
a, BREE. MRIRAERESMRE , M IR Y. RAEMEEX N RIH
R, KERRCHERE | BEREREE FIRERMEREALE.



—/ERFNREFIANRAEBIE RSN, B% B EHRITHAKN
EEHTHREAR  RABME RIFINAET , KEEBEREMAMIRE , WA
B LA AEMERERIE L (R EENRERICX LR Sitm) o H
R, ESMERFOFER , RIEHTHREDITIHERBRANNE. EETRAIEK
TATEEB/NOARIBET |, MAEREAAR NI RS, mTAEBEMEW , Bt
IEEB R IPHIEM B O RER | BRI CRIER.

HAMEMTTURHNEE L BROKMG. Bk , EMRHATRERRAGZIE | (B
EERAUNBRNREMHRERNER S , REERSIFEIFHIBRR.

2.9 AR IR{TAL

b

.

BMALEIY. ABPRIEEMEEBRDMRGFFAIRN—DXEHFT. ZRRIAR
BEMEEMHRFAN AE Ward Cunningham 1 Kent Beck , fitifi1524E 20 42 80 4K
FFF4aME A Smalltalk , FPR—MFANEEEMMIE, Smalltalk 2 — MM
W5, BETTARRE L DIREERE . Smalltalk i YmiR-4EHe-p T FHER
5, ARESRESHAB—ENE , YRRSHEEM—ImEMEEE
HEfE), EXFEANE , WERANTE , RAREEEH MR T E X
RIFMFEAE 5. Ward 1 Kent BEHREAE —EGEEXLEFERRGTFAIRE (20
4, Kent IEXFRASIMIERRIRmAZ) . MAIEIRE : EMXMTIRSETNHIEREE
Z. AIrErRtI—EELEPEREMEAR |, FEXNRGMEHERE |, 3
TSGR EMRITE.

Ward F1 Kent {2483t Smalltalk #X7=4 TR AN , EMALESMAH Smalltalk
XHFR—NEEITTAR. Smalltalk #HXFK) 5 —{7474H:2 Ralph Johnson , {FFTEFK
FOEM-FARN IR | FHH GoFlgoflz—. Ralph IAMINEZ —#EFF KK
FHESR. i8R T EMB BT RIESBIERNTTA.

Bill Opdyke ;2 Ralph fTETRFFA |, XAEZLIRB NG, EE T EMRIEEN
B , FEINEMY AT Smalltalk Z SMIEAES KTREM. AR ETRERIE
TMAGHFT R, EXMAGES , KENERENSHAE , MEIEE EUBEH.
Bill {IE TR R ME N TEMSAEMNMA ERBFEM. Bill X CHAMELRF A+ A
B ENEMTFIEFARBNE . IR T RE BERNE RIFNER”

(semantics-preserving refactoring) , FFEIBH T AN{ANERRIXLLE M 215 M ARFFH , B
B AT ASNEM. Bill W18 [Opdykel 2 EMTURF £ —EBEMRAMBAR
R

FIIRICHF 1992 48 OOPSLA K EWE) Bill ER. BATLE—RIMEETE |, Bill
IREFEMWTRAR , REICFEC LML Bk , BFERENIIAE
B IR, HeeHET.

John Brant 1 Don Roberts ¥ “EM T A"MMAEXBH LK , FRXT —1%8A
Refactoring Browser (ZEMN3%) REMTR, XEFE—1TEsUHNEKRTE ,
%5 Smalltalk 12 T & & EMPIRFEIIER.



B4, Bl ? ZH—EABERENME , EAREHEIXSMMER. FXREM
Kent —f{—1HE , BEUBEREMTIE , WESIEMXI TR BEEN RET KK
. XOMEARIETARE : EME—TFEERNEAR. BE , EEMRNFSIIME
TP EBR T #T , RAREALEA—APLEFRE USRI —%
FITHEXH—AH. FL , EXLEETREOFBIT , KETT7TXEBRE 1R,

FIENE , EMEOBESETIL ZERT . AB% 1 IRMEARR , “EM—iatE
BT REWFREFANRILE, EZNEMT ARG , RERE Java tHRE, &
MBIRATHRART REM : RS A\REEMAEREM7XMA |, bR LMD
BATERLMRE. REML , EMARMRT —ERKEK T AR,

2.10 B3hLER

B2 10 9 , EMGURFRRELTRER LI T — X IFEUEMKIA.
WNRIKABLE— Java FT7A R | 7€ Intelli] IDEA 553 Eclipse XHERIFF AR
o, RRBENE SR XV ANER , TRAABHKTHRENEMTFE , MEKE
EHMIUUMEE  TATRHNEMETTREN , FIAARESTUSES.

FE—NEFNEMT AR Smalltalk i Refactoring Browser , F John Brandt 1 Don
Roberts FF& . £ 21 424 , Java tt R B EMT RN EEFRIEN. £
JetBrains (] Intelli] IDEA &£ i FF A% (IDE) F , BahvEMERIRIEE T2
—. IBM L EFEH G , #E VisualAge f) Java lRFPIZ At T EMT A, VisualAge (1
HIMNBR , Nt HAIRLEES1 /K4 Eclipse 2k , AIEXTEMMIZFF.

EMMFANT c#tt R |, ¥ 21ET JetBrains {] Resharper , 1X2£—" Visual Studio
. Jadk Visual Studio FIFAE#%7E IDE BIR{it T —LLEMAES .

M4 YRR AT R TR E BEE| - EMRST , FTEKNEMRENEH
SR, EMEENNERRALRNERR , BRRTAEES X B EMRIFRE
E. £X2 , FMTEAMEFHTAMNEEN , RERREMT AT FNRUEES
RILERH.

— TSR B S EMA RN XARE , tLINAE BRI A NGRS E ,
TRIRGAE (119) IBNERALMIARE, XFHAERMEET | Mz anE
B T, BRIAREEEE. EXAUE—MEEMES. £/ Emacs wf2h] , 1%
EMUETEMNEMSH , KB SRAZUNSCARERRMEEM.

BIFEEMEN , TRRBERBXARMMTH , BIURIERIBRIEER | X
FREE AT FEMARIFRAEDIT A, FTA , & REKZ EEMTNRERRKI T 32K/ IDE ,
FA5X L IDE RAMAEE AN LRI T REBSAT. #ESRESRE , BANRTUA
TEM, NMUBEAIEA , R IEEAR | X2 IDE b T X AR B St
HFs.

EMTAMUBRIEMBMBBOEEN | CRMENAIEESUFRIAEE EI4HES 0
B, EMsx , XM—MENENNERTIE , B—MREISNRETS. R
ER—EFOMEREMNTE , SESRHIENEmMZED,

ERHSIEINEST , REEMTFIELENRE., BRI — K ERAMKRIH S
(124) : 7E Salesman Z£F0 Server 25 #pAH —/MU{E addClient fRIREL , UKRFHE

FHHA®E, BAEX Salesman F1 K] addClient BR¥RBI4 , Server ZE0H R R UMRF

A7, MRAREHSHED , TAMRYMERAVIRA addClient I3 2 IE FE(E WA



2R K%, Smalltalk f¥) Refactoring Browser 25 i HAER , REEFLRES
BB R. INEMEARARESHN , MNREFETHAUK. XM TAMNA
FR , B Java PREHR L (124) EMUATARETETE. T2EHN , BXH
EFFSEBNFET , TARRURARETBIZE , FTNE RS BRI E A
LERRBOARA R, SR AT L.

—HEMTAESTEE, MREELE—NTENE  TALRERBYERATIHETF
RIER, MRKERIRGERL (106) , TASHESHRBAES AL FER ,
BN Z AT FTeR R A . FESmAE i v] DUE R Ants2 KEWEMTHEE , XRE A1t
2ENEFER—MEER IDE , MARBER TN AR ERS. BROABRERA
Emacs , {BZE{FFH Java i , 3k [EEZF Intelli] IDEA B{3 Eclipse , 1R KTEE L#E
AT RIGEMST.

REXLEBRRNEMTAFERIERMBEN , TUARSHEBMNRL , BEELENR
KU, B RSPHATHRAR (5120 Java ) Method.invoke) £REREAE AR
EMTA , EHEARBW T AN RIPHN ST, L, BEERTEMNEY , th
RAZEE B TMAES , IRISE T ARAAENSE RN, LT SRt
ITEHNEMMTFANEN , FTRLUETIEAIRE R 2 B,

REEBMETERRAMTHEMFEFRED , X2 IDE SEBEXAYwigs i AR —X
5. EREEFANERARIMTFHXAWEFNREN , FEESEEHS,
WBE MRS A (Language Server) E—FHIEFESRRIFMFEA « RRALEREL
B BAGRIERIR A APL, EE MG TS S M AGRER | I ENEKM
REAPTAEAMRIER AT B4

2.11 JE R 5L

FEF 2 ERIHARE R , ZMFARILAE. A, AREXTEMRMEE
SRR T ABKEE , FEDERFEMEX LM RN FEREGFE.

EHRE 1VRBRE ANFSTEM , ATENREREZAA—AEMNSER , M
AEMFNREETFI LR, MREFRE—FERNIEREM | B Bill Wake
B (EMFH) [Wake] , HFBETIRS A RRWEMLES].

RZ EMREITE RN HIER T RH#EAEX, Josh Kerievsky £ (E#S5HE)
[Kerievsky ] — PP EBNEE T X MER ., BT RIGE KA GoF[gofl i+ —L
BRAEMENEDR |, FRRT TE S ERE AR X AR T E .

APRETCBARBES TREMRTT, EF—LLUSRKEM , Fl21E4£5]
HRRIER (BIEEEM) [Ambler & Sadalage] (FH Scott Ambler 1 Pramod Sadalage
%) A (E# HIML) [Harold] (F5 Elliotte Rusty Harold fTZ%) .

REFBFIZE“EM”F , Michael Feathers ft] (% LRLIZ AR) [Feathers[t R
BARR. XAPEENCMAERZMIABEENZ BRBE LFREM.

A (REA—R) WNEENRBESERXAER. WBAEL B EES
REMDEE. IKNPIFIFE Jay Fields 1 Shane Harvey ###E T Ruby kR (E
#3) [Fields et al.],

TEAFHE) Web IRFNEMRASS (refactoring.com) [ref.com]_E#FATIATKEITE £ A6 M
KHOEHT.



55 3 F AIDIKIARKE

—Kent Beck #1 Martin Fowler
“MRRABERT , HifEe. »
—3&H Beck I3 , WARFINEIBIERNE #

WAE , ST EMIELEIE , (RELH T HLFRIEMR. ERME N RARRME
AR, RE M B R AR A EEA S TEE —HE R,

SRR | R AT R — AN SRBIAE R B A A — MR IA R RE S, B
XLAPRREAHNELE | (ERMR AE AR LB IS 2NE R E
T, BT EILTFERNMIERS (RXE , XMEBIXLPEE #E) | ik
R LR E AR L,

BEABNE 1IRE , RIEFEAXMIPRIRE ARG, KB EFF Kent
Beck {BHE , tHhiFEFAREINIE AL ILSHKZIBIE | thizth AKERERE
HIFBSANL .

“BRE , CIRETRESUL , “EAITL IRMEFIIOEAFIG 2 4710, B, IRMBLR
ZRZAR , ENIFERHRE NKREINEIEE—SHE ., WEXLARE | 2]
FRT NPT ELEESM , SEEME (BREZMGRMITR) AR
REME.  (AEITERAREAN) , BAT RR—/1FX : Kent MEEFREERSZ.
BRI AR H EMI N EEF—RFHTERIOZBREN , HRABEMEM. )

BAVHRARR R— MR LREMREHEEIN . WNEINNEREXR , IRAE
MEEMFELE LR BERNER. ZMNASEFF—LELER , EREHXE
A UREMGBRRNEDR, FOUEFECHARTN , FLAM— KRNE
ZOXBIXBHRERKR, — P REANEL MTREFERK.

WMRIRTTEME XX AP —FEMTIE | BIOXAENRNB MM ERSR
FIRR B, R AFDEA TR N TP R AR E SEMFIERRE R KT
BOEZIMZTAKE , ARBEEKIMBENNEMTIAESTHEIR, HiFxE
Fr3e IRRE Rk AR BT IR RABRE | (BB IRERS A fRTEs| IEMTTE .

3.1 84 (Mysterious Name)

AR IR |, B — RSO BN S T B —FMR AT ; (BINRETE
PREAE , IHRERHANEAFT. HKMEHFLLEECE (ERXER) i
BT 1, BERNETRABEXENST ., BERNRERN—HAREFNE
T, BABNAREREITRERE, 18R, FEMEGS | EEIaEE0RN
BOKTIREMAIE.

SR, ARIENR , d & RWIETRMERFHE —[mf-2h]. EFRA2LL , B&TRER
RERANEMTIE , BESEERSFER (124) (ATHEH%E)  XEYRS

(137) . FERME (244) %, REAEETNBELEFTRYS , WS MERRE
XA, {BIFNE FRETT BARK AT _ LRI,

HAENMULZBREFNE. MRFERE—MFET , RHERRAEEREE
RIB TR, A—MBIAMKE FITTHRLYLE | 5% AR AR THE
fa.



1 (EREKiE) (International Man of Mystery) f2 1997 £E7KF-F A S H—I=
Bhgs . —FEE

3.2 EEMA (Duplicated Code)

MRFE—NA LRI R BFIRENARLLEH , BBATTUEE : WEKENIEMA
—, BFREBEY. —BRERAEGEE , MRXLER AR RHMANAE
4, BEHRMHMESR . MREBCUEIARN , ROIRE FIAREIARS
%

RBANERRBEHME R XA RS ARRNFER". XEHRIRE R
AR KRR RS (106) FRFREERNMRD , SRIEXE MR ERR R R
HRAIP—E AL, MREBEARBIAZMMUMARTLAR  FEESXBHBNE
) (223) EAMRBEIRAFF | EACEEI RE— R ER R, MREROARDELL
FR—MEZEERRTF2EF , ATAEREI LR (350) KRBREFN AL
AR,

3.3 JTH<eK¥ (Long Function)

RENOER |, JBERK, RIFNRERF , HPRRBERE. YxEmsxsh e
HMENRFREE QRGP AL —REFRRETSTRNETRA.
EAXHNRRFHLIEFZ G, RSB NREENMEFTE. [RIRMEHRN
F—BFHER S, BERTHFE. BRI —HR A/ NRECRSIFN.

BAEHRENISTER , BFMIMSIARE | REEK , slExEEE. ERH0%
MEST , TRFARTEIVNT , XESANARXRELR/NEE. AW
B/ FEATE AR T HRNKREARITHE. ER , IR haaRRHEL
FHR—LRIR , RARBREE VI LT, AREEHBRBIEMTA. EIA
AIFF R IAELEAR AT AEER BUAA FAL SFERALL 2 [ B | B2 R B RIIXPY
A IERIRARASREIBEE, NSRRI | i NRBS TR KRR ET REF
4. MRIREELRBUENFET , FHERARDHM A AT VBT 4 7 7 R eREURE
R REFBLEBRHFTET L4,

RABRE | R KBRS RERE. HITEEIF—FRN  SURERTE
PUERRSRULEA AT ARER |, FRITIERERBNARBESH— NIRRT |, FFU
HAg (MIEKIAFE) o8, KONTUA—AERmE—TRBMX4E. e
B RRRBARELL R B FEK , ABRMEFRREBRBEH AR , X
SAMBHIB A, REAETRBEOKE , MAETREC AT a7
FRVE BB

BAZNTNHHEE , BIERBEE , R BEARKERH (106) . TRERET
BEEEFE—RNES , BENHRIKE A — 1 HR.

WMREBANEAENS NN LR |, ENISXRERBERKTERIER. WRIRE
Bz ARG (106) , RAMSICFZ SEULBA PR RINFERE , S
At VSR ETR . WA, RATAEE RS RRAIRRZE (178) X
THEXLIERTTR. SIASHXIR (140) MRIFXIRTEE (319) MEATAKHIEKEK
IR ERIE L,



WRFEERXAMT , MABKRZ I EEMSE , IR BA AT
PAdnSHRAGRR%R (337) .

AT RE IR AR —ER AR » — MRIFIIETIE - FHER. eiBEEsesta
AR MIINTFiE BHNE RS, MRAEEAE—TER , MEEREER : ]
PR B ARD B p — 1 eR% , T E AT RAEIE R EAl B4 X MR 2. BB R
TR, MREFELUTRGY , B ESE ERGE IR R XK.

FARAAIBERE B LERGNES. RATUMERNMERMAREA (260) 4E
Ftraaral. T RAH switch B4R, KRS0 3TN LB T @ Rk
(106) ZEREAMSTAIERBOAM. MRB LA switch iEAETE— N HFAHITHOE
#, SR ERUSTBAKMERER (272) .

ETER , (REZRHEA AR R ARES SRR — ML R T . i RIRR TR
BB RS & |, ATBERRARPMT LHARNE. MREXFHENR , 55
BUERTFAEIR (227) BHYFH REBMAL TS

3.4 TTKS¥JF3R (Long Parameter List)

NIFF sG> JRAERIE R | ZZIDEIA] « R BRI ETA R HUS BN FiE
k. XALUIERE , RARRIEZ ShHAREE RS REURE , M2 RERRIIHASZER
THERRA, EEKNSHIIRASHEE S AR,

MRAUAENSHAREAMRE S —NSHRNE , AR ATRUERERERR
2% (324) KEXBIANSH. MRFEEAIEC EEANGRBEREMF LR
ST, MATAE BERRIFNRTE (319) Fik , BERENERNSIELS
M. MRFIMSHERENEI , TUASIASENR (140) BFHEFHE—
M. MRENSHEBIEXSERHITAMIRC (flag) , ATAERREHRIMCSE
(314) .

FRAXTTABAE RS HI R, MRZNPERHRERBEN LS, sSIA—12ER
TABEN., FATLMERRIAE M (144) |, BXLEHERS T X2
FE. MMRE ERHXEWEANEF |, ROSW  INEMERERE T —AHI VA
BR¥4 (partially applied function) .

3.5 £/F%4E (Global Data)

RUFF R AR RS , BT X T £ BEIRM IR E—E (2 Ak
BHRSE UZRER At , JRBEREIINREF RIS ETLRE., MEXL
SUESMERNMEABANE , 2 RERNARRRBHNINKEZ—. £BRIEN
FRFET , WABEREA— N AEESTUERE , MESEEAAHAT RIS
FURIPE AR T % . —XX—k , £ REUREMR T ABLYEFM bug , AR
FARIRAFEE TR  ABRIREILFENAEETEX. 2RKIEREMSLKE
AN L REXE , (BRLEMEAG] (singleton) WAL,

BRNGEHFERESELE (132) , SUE0NBRTRER AL AR5 2%
i, XERTMNNSHE—E, RELRBIER— RBBRiEX , Z2MMFMEER
RERERTy , FIHAEFIERNR. ME , SIFEX R (REERRNHK
i) WIsEI— TR | AAFERNKIARERE , AMREEHHER
1.



AR S BRI AT, NREERIEEREF BahZ F AR BEH | XA
LRBIECHEN TS , REEAREES RIGXARRES1T.

L FEEREME T IRE/RR S | RASESANXFETHE. §LoENSBRN
REFIY , BRERS , MEREEDSER ET. REREDENEE , 3]
MEERCEKIER , TRFERFIRES TR VXL U RRATE.

3.6 AJAF%HEE (Mutable Data)

SHEIRRBE AT S FERRERAMMEURIN bug, FRAE—LEHEUE , 4
AR ATHR B A EE T2 RENEIE , TR BERR T —aR
HIERAERFAMEATRE , BHREMERRHMSEMEE. Bt , H—BM K
IR IR IR—ERB AR —— ST 2B PR R A RS Bt b - anRE
EH—MUREH , SUIRE—FTHEIERIA , [RRBIRMRIFAZ.

A XHRIEE S AR IR, REBAEF REARRIZE 5 R AV BRE
EEK. BEML , HMEARXZARTT R AE—NABRE INET
AR TFLARSIBARAERT | R M.

ATRERAE (132) SRBRITAEIREFREEED R RIRAAT |, £
HERZEEMRL, MR—DEEAENFHREATFERRKARE , JAER
FAHEE (240) REHFDAZRBRNEARAENEE , NMBRBRAERIRE, &
FamER (223) MRt (106) REICZE M EFRENABET BB L
3k, BIEARIERNABS R TRIEEFIRIERARNTT. Bt APLES , ATRAER
BERRBMBRERISH (306) MRARBELFRIBRIERIAE , FRIE
MNENFTEEFIE. FINEFTREERBRRER (331) —ARARIE
WERBNERERLRER , SREFRTA R NE BRI <.

R AT ASIEREREE M ITE L K , X — MEFRIRIEBHNIREKE, BN
LSERA. bug ML, MEZTTHE. JHRXFIRKENINARER , FHMU
EWEIREL S (248) BlT],

MREEMEMBIAFATHEL , BMEREFRBIETE , BARMHAKRR ; EiEE

TEERSNY R , REHWEZEAR, ATARRBAEHE (144) RERBAS

B (149) KRIRBIFRXAEBHTEROALE, MR—DAXELHNEILEM

FRETHE  BERFARERERHTIOME , MEMBH s AXRICAENR
(252) SHEHERBNMIREH.

3.7 BB ZW, (Divergent Change)

ENFERMEBER IR ER—ERRGRRNAR K M. —EFRBY®,
BNFBREBHUZIRGNE—R , AL MBER. WRFEEHEIX—R , FRHIR
AR KRS IRE T —F T .

WRENMEREE RARRKRRERE R AR LREZEN , KA LML
T, BIREE—ALR IR, MRFTMA—DBEEE | FRBEBX 3 1 eREK ;
MRFTHIM—FER TR , TAIRBEOX 4 DR "R KA E LR,
PR FEZEMERZELMERMARER LTI, BEMNDHIREEIE BIRLAIE
Bef , BELRRFFAREL - SUBRNEAN LTUMB R , BMNATREBX L
T3, MALROF D, “BRRAXO—NLETOX—R—EREER , 045X




MEEEE, MAERERANFAMEARAR. 4%, FERBEMANBIEEX
HemT AR , RABERIE MRS, 7EF2FRIFFR L EER B R4 AR LERE
NARBTIRESRS , £ R3ChRIEEREIPAIEM,

MRRAEZWMIAN T B AR T Sefmi fF (Peanit , SE NEIR B 3R |
BHATERMEELIE) |, ATBIFRAME (154) KWENTT , BEZ A&

=AM BRI TINE, MRWA AR ZEBFELHREER , HAXE
AEEELRISR | RGRMISELR (198) JBANEZIENTT. MREMAEIRET

PIZAMEZEE | IR RIRRRER (106) KHNTT , RIEHHIRE. MREHRE

RAZERTEE S, BUAT AR RS (182) SRfifdfray.

3.8 TR B (Shotgun Surgery)

ERA BB IMUT ZHAE L , EXEEHAR. MRFBEEMEN , RELIATE
FEARMZENE AL/ MR, RETAIEKINKEME REABK. MRFRBE
BEARLERAR AL | RAMERMERZIEN] , BRESEIENERNEK.

BT | RO ERRASERER (198) MIBIEFEL (207) IEFBREEHRHN
AR —MERE, RBRE REEFIRERAUREIE | TRAERRHAS K
K (144) . WRBLRIAINBERF B TTRBUREH , WAL KA & &
T (149) . AR—LRPINHLH T UAE FIRIHA — B ME M LT ELR
B2, XFEHMEE T BE LRI (154)

X AEY , — M ARREHEERASNEX (inline) AXMEM—ANPEX
BB (115) BRRMERSE (186) —IEARNKABIZBMAME—4t, TTRNKZ
&, R REL AR KRR ERE T RZRAIRE |, AR E R URSRGAERNE
MFFEHIFMERE AR/ R, BN E/ NYRKR AN | FATHIFARIED
EEMT T E I — A R FF 8T,

3.9 {k7SHE4E (Feature Envy)

PR, , MR NRERIBAEDIR , HRAADIHPEBRATE., /ML
XE, BARNREEI , —PEREIR 55— MER P R I E BRI ARSI |
EHETEBC FTAMERNEIRAR , XHERTIBLENATERL. THRERE |
BNBBEANRBCATHEEME . AF—IXRIPLAR TR BE R 2.
TTRBMBN | X RBARRXLBARFE—EL , AL AMBERE (198) £E
Bidk, Bk , REPRE—BNRXFEROZE | XX E AR kR 2L
(106) IBX—EP/MRIFEISL AR ENT | FBAEAMAZRE (198) HEXREMEAR
ENB
LR, BB ARR. — P REEELAEILMERKIRE , BAER
RAWE TN » HAIRRIZE - FIRTBMERBE KRB E R RS |
R R LIIRIRAE — 2. ANRELURSRERE (106) HX A eRghsy
R B NOR B A A ER T AR , ERBPEOHMEBRBEZTRT .

BIANE 2T RS EIR 7 XA, WX/ MESR , GoF[gof IR
(Strategy) FEINFNI[A]F (Visitor) I ZIBKAFKAINE , Kent Beck 4] Self

Delegation £ [Beck SBPPIt7ES 1, 1 FAXLAREE AR T XA X —Ik

R, SARARNENE  HEE— LA WHRARE—SRIL. ¥R AiXL%iE



RATAER—RANK , BHEBIS. MREISNEIL , FKOTHIMEALITAH , RIF
BURE—MALE, RIEEKAMRE R ARG U RIME R ATA , BA
TR L EFRESITARBEIR—UANNSH T 2 —ZREME A .

3.10 #uEJeE (Data Clumps)

BRI G/ NET , EREEEIMAE—RIL. REETUERS A ERIRRE
= PR « IR HERNTE, FERBELTHRNS . XLEEHE
—EHINBIRENZRARTENBCHNR. BEFREXEHIRNTFEIER
BT | E ARG (182) BENHREEI— MM &R+ . AR EENH
BRERBEL L EASIASENR (140) BRIFXIRTE (319) AEES. X
LM EEFAL BT IRS S HF RS , MHERBOAR. 20, TOEERIRE
RERRLEFHRE—EAFE , ARUHXEBAR (KES) FE, MER
XA,

—MFRIFHIINEE | BlHERSBIRFI—T. RX 4l , KRR AR
KREBEX? WRENTBAEXN , ITME—THMES | ARZAENTE—
BSE -8

BAEXBREFE— , MARMARICREMN , RA—BREHNZE, Rl
BUSRRFSAR—FTE. [EHNENE , FRATUEFIRKTELS

XA RAFRIEH BB TS E R KD NFFM TR, XE—FRKINZNN  ARKZHA
Bk, KENERWHNG , FEIFTREUMNE , FRNEURRELTEEAIM/N
HeP RN RIENE.

3.11 HEIHEP (Primitive Obsession)

KEBIRFIFMIRERE(EAEARLT | IR, FaBHFERFEE, —HELIIA
—L/ i, AR, BERMNEM—MEEBHRIIR  REEFAANBELIENE
CHIRBURE AREARLT | 4k, 245, SEE%. T2, KNER T IERSEYE
BEFRITENER. TEYEENTASM QUERTSZXKEM) MERAR
KEZA if (a < upper && a > lower)IXHEHI{LHL,
FRBEXFMINFENREEFL , than , BESHBARE—HFR. —MAEKY
I BAOGBEE—BNEREE  ERFARALFTES RN UER. “BFER
SRR FENBUE R AR R , LET ANGXETER TR T —
NEF, MENLFRFBER (swingly typed) FE,
PRATRUE AT S ERARE AR (174) B RARMGFERSBIRESIRATER , A
MELEGEWRRE , FAXFIREIRER ., NREEESRAOBUIRER TSI
T ARIZERIRG | AT AUE A F 2B SRR (362) MN_ERAZ BER &R
(272) RAEK BRI,
MRFA—ASERNEIMEARLIHEE , XMEURREANMEIK , NiZozAik
$RIE (182) FMSIASHTSR (140) SKALIE,

3.12 EHE ) switch (Repeated Switches)



RAREREIERIE M X RAAEER , AURRFSRE] switch ERRIRE. 7Efth
MAX , T switch BRAEN X AL EBMAKAREN (272) R HAE

ERITEXHRNM AR - A RMPZEMMZAZ TN , BRE M if EREBN %
FARE A 5L BT A .

RMBEER MK SHERBTENR , MBI KRTRBORIT&MEER., EAPE 1
AR, X APk IE #EFR A “switch 5/8)” (Switch Statements) , ABE R AFE 20 2D
90 FRFKH , BFRAMNAIT2MEZSHNE , BAFEHTIE.

MASMREFROALESMERZS | switch BRNATG 15 EFTEEETS ,
REES IFERIRM switch 154] , AR BIRIEEARLSIVERMEK LT, B
it FATMAEE XIFE R switch : FEARAIHL T R EF ARFER switch 2248 (7]
BEE LA switch/case THAIKITER , HATRER DLUELRK iffelse EMMER) . EEN
switch fR[AIFFET | GU/RARIEIN— MEEN X0, WIHREIFTAK switch , F&E
—EH. ZERETRNIMXFHEBENENNS | FRNESZERENRBE.

3.13 fE¥E/R] (Loops)

MREBEMRIDES TR , BN —EERF TR OER. BRNBIEWSER
ELA RN , HGRUEFASEARIE. HREREARE 1 RMER , 3K
NIMELTEEMAERNER) , (EMUNKRZBRIDES —HF , BB Java iEIZH
RILEFOERR, NS, BBIEA—FAREEFE T2, BRI
AR E BB (231) RbXLERERIK. KA , BERE (A0
filter M1 map) ATIAFSBAFRATE BB TBWALIEN T RUAR AR EAIMENE,

3.14 EMIITE (Lazy Element)

FEFITRE (ANEFEER) eI , AMSIFEK., EHEAzmEHER
EIRMEFNEFHNIT  BENRINENATEXETMOLEM., TREFXFHE—
BR% , EMETFRIRSSIIARRRE SR — R —4 ; halReBXE— , BARE—
MEERMRE. XTREREN , BYEREX TR , FFAMFHEER KT
—RETKR, BEHR , BI—KRNEKEK ; haJgERAN , INMNEKEAZFRN ,
BEEEMRFTETE/N , ZRERET —1 R, PR LRBP—FER , Eibx
FERIFEFF LR E Tk B, BERRATEFEANBERE (115) SENERSE
(186) . FNRIXANMELT—AMRAKRT |, ATRAE AHTELALR (380) .

3.15 S5 HRBAME (Speculative

Generality)

XN SEAT T BURHIINEIE |, 6545 2 Brian Foote, {F AMR , IR
F—RXFEMXE , FEMEE S NS HRA T ISR IR IE — e N E
RIEE , XFRREMEINT . XAMPERETERASGE R4, R
FBEREHSWAR , MESBAM ; MRAARE , AAER. AFALHEERS
FOREOEE , FTL , IEERIFIE,



WMRFFE MR EEKIZERKRER | AT EMAER (380) . RLEM
T ANEXERER (115) FMREXSE (186) FRiz. MMREKMANFLSHREA
L TRMERBER (124) KiEXLSH. WREHFAEFTE. ARAR
SEFE(TAL SR B KRS R, WX ARARIER (124) K=,

ANRERENESEHIME— A P RIME RS, XHME TR ESSHRERM", MR
RADIXFFRERERSE | ATRASEM=A G , AR ABIRIEAR (237) .

3.16 IlEI=FE]R (Temporary Field)

BRMALBZIXHHZE « HREENFEROCAEMFER MR, XHHARRLEA
AR, RARBENANRERAMEBTRENITA TR, EFBARBER
B FENLHIREEMERN , SIHRRIR,

BRI (182) HBXANMHMIULLIE—1 K , ARARBERE (198) 1BFT
BAXLFTEA R ARDE BN R, WFRETAERASI B (289) 7
“HERER BN TR ERNR , A#RES F4AHE.

3.17 TKHEESHE (Message Chains)

WRABZIRFE—MRBERF—AXER , ARBRARBEFTKRZ IR, RF
BERZ IR IHRHEHE. EXGFAREHARERINATRER —KHERER
B —KBIENEE, XBEXHAR , ERE PR R SERE TR SMER
AERE. —BXNRERXARREAMENL , T rind NS MR ANM SR,

XEHRN X RIEMETTR R (189) . IRATMEIH BN RIA B KX FHEN
Fik., B L, RAIDEMHEEH LNFIEXSR , EXAMRSIEHE TR RED
BRCPEAN, B BIFREER | ENREEERAFINSREART(TA
K, BEREERURARE (106) HBAEMXITRIARRDIZHE— ML REF |,
iz RS R (198) IEXMERBHNBERE. WREEFLE FinRIBER
[F)EE EREABXT R, BRI — R ¥R TR E.

BLNCETREGEEIAIRRI , TR, HKOSFHHRERLE T /K,
AR LR IXH.

3.18 A A (Middle Man)

ST RIEARFHEZ — B E R —STSMB RIS AT . ERARAEES
. e, RREERERANESM—I N, MIHEXNEE TR thrICE
&, RIEARERIZMR, RiF , (RLLEMEXCEERRERESICEELEER
EFCESIMSERBRICRATHNR.

BEAMITREE EEAETE. REFSERENLEOF —FNRBEEITAH
i3, XHMBE EIEA, XNMXERBBRPEA (192) , ERMAIERRT
MHRITACE ., MRZH AT RE RERBRAF LU, ATz RANEKER 2L

(115) EEiTEhARNG. MRXLHEAEHHITH , TTUE RSN
H2E (399) WEURFERAT S (381) IBCAMAIERIXR | SEREEAT Y &
BXRHITA , XABTIRA AL MEFEHE.



3.19 NFALH (Insider Trading)

RUFREESRERR @R ESHE , RHRBERRZ AIXETHEUE , BAX
KNEREINIRE ., ERFRBERE , —EREIRRAT# % , BRILARE
BXFEDL , FHEX AT HERRE BRI K.

WMRMAERERIEMHENZ DT HRE |, KRR (198) FHRFETE
(207) BAEMNNA TR, MRWMERFHERRXE , TAZAFHE—
BiR B AR BERRAE— N EE RIFHHT ; 3E AISREITXAR

(189) , LA MERZERHERTFA .

WAEAESERER , AATFENBENTREERITEENEINEE. MRAEKS
ALK MR T |, Ez AT FZE (381) SRATHERRAR B
(399) LB EBFFLUAKER,

3.20 T KHIZE (Large Class)

MREFIRANKBRL B , HRHEHSEIAS FER. —Batk , ERARE
WHIKIEMZET .

PRETRLOZRIRERES (182) WIINETE—RIRGEHEN. RGN IZEFR LN
WHXNEE , BENTRIE—F., F40 , depositAmount F1 depositCurrency A] BEN
ZEBRI—Z, BE  MRENKBANTEFEMRNIIESESE  XMERKE
BUNAEEAHRGEIENMAHERN. MEXMEEEEEA—NFE , ALK
B2 (375) BERLFEEASEINNG (362) (HIRMERATZ) FEbbRE R,

BRI ANZEMERTA TR, ERAW , REFATLSHITES KR
K.

MKRZKGILE—H , KNNMRBARZHE , LERBER, REJFRAERST
THIRk. REANMBRTR ECHEE , HNERFLMMBRAR) BIEZRK
RPGTHIETRAED. WRA 5 MBEITRE” , B2 PRSAEHER , ABATHF
RATRAEEA1ZE A 5 A TERECH 10 MeFRH Sk WA TER %L

ME—NDRENERE , EEENIINMTRDIENLR. BREREREARET
BNKTBNEN—NF5& , SFPOZHNTFEEBTRER D R— M. —BiR
AH—NEETNRET S , AR (182) | 1ENREZE (375) BRAFER
AR (362) FHEIFALK.

3.21 MBI LHZE (Alternative Classes with
Different Interfaces)

ERZEMNIFAL 2 — AR T ATAR K « SRAXANE , KFAURBEAS—13%. B
REUBWAMEO—BES |, ABeMoXFER. TTARBARIER (124) KR

HERZRBF . EXFEHENE | EREZAMBERE (198) FELETABA

Kb, HEPENMNX—ZCO0E, MR ERRER T ERA , Bz Bk
H#A (375) FMz—T.



3.22 Zh¥dEIE (Data Class)

FRBAEIRERTE BB —LFR , IERATUIR (%5) XEFEKRLN ,

BRIz S —ToKH). XHHNEAR—FASUOARBIERS , 1L —EHH
RS NMBBIRITE. XLXBHITREMRAE public 7 , BHREML , REXFER!
NEZZIEANZA , MZBEMERICR (162) BeilEkkiesk, STILERNAR

HABSHERNTFER , HE ABMRESRE (331) .

RIE , TR XA AR E R MR Rt R, SRR R (198) 1A
LERRAT RS RIAEEIERE SR, MRTTEMFS A R , Wiz i lReREx
(106) F=H—NATHIRFSHIER AR

AMERRE R BEIREITARMIE T SRy, wWRRN , REEAIEEURNITA
M PR RIS R E SR | MAEEE A B, BREFSMER , — M REF
KBISMELEIE | SEEIRCR X R AR A AR EILER | bRk e

(154) Z JfSRINTHEIREAMMBXFME. XMEERBIRXTRE — KRN
FHE : ERANBEM (ELDEFSMEB (154) KIKPRMREFRIXHE) . RAlfE
W FERITAE R, ERETUERES T EEEEIE , TS BER .

3.23 HFELERIRTE (Refused Bequest)

FIERRRAGR SR IR, (BRI A EEATEYA | K EATNE ?
EAMSEIFELY , ANk Uk |

RIEGRIE | XMBEFREMRERTER. REEAXNTFERE— B,
BIERRI T (359) FIFERT# (361) IEATAAARZIRRE M A T35,

XEE—K , BEMAFERBEFLLEZNARA. KEESITEIXEREX : a8
LENVZEIHR (abstract) H,

BRAA(E Bt iR XM XHIA) , AR ATUER , FROTARZ IR AR , 2
BARNAFGEREX 4. KONVEEFREFAKRERA—LTH , R IREF
AT HE T, IWE—FRIRE , FHOATIA , EKKEE FHARE, A
BT, aNRPARLERNRTE IEAE SRR | EEEESEE. BRBAA
FREREISID 4. +B/\NEFIRRERIK , MMEFFHEER.

WMRTFERMTEIEMNITA (SN |, MNABEIFRIENED |, “BIRLHNR
TR IR E S ZFFRIRIN. RLEMAR IR , X—REMNANE ; BNR

TRLESIFRAMIED |, MR T . BARBEIFRENZD , IAEEE

BEMMIFFARAERR | M2z AAEEIATE (381) BREUSITRAMESE
(399) HIERXITEHRIR.

3.24 7B (Comments)

FHRC , BAPFARRGENATER. WA LG, ERAMERE—FIRKE , =
K EEMER—MERIE. FTNZTUREXERIIR , ERAANELESE
BREFPRER. BERBIHMEN | FER—BREAEKKNER , AFE
W, XEERZ FIAFETRRANRMRMER. XMEANEERBZE , RHES
NIz,



ERA BRI A S SRR BN FIRIRE, TREPARESE , BATE SN
EFMEMTFIHCIRELRR., TRZBFERNFESRIN  ARCEERFEZRT ,
ARBEEFEMRAT —.

IMRABRIERRMRE AR T 4 , iRkt (106) ; MREHBELR
REAHK , (BERFEIIRKMBEITH , WA AR ZRHER (124) AER
A MRRFLERRAFELRGM TR | KX5IABTE (302)

Tip

YRR HTERIREIRN | BEEAEN , AELTAIREEREZR.
WMRFARFE M4 , A RBERKRIFZAN. BRTRRCEERIITEZ
Sb, ERETDUASAMCARIF T RIEENRIE,. FTUEEREETED At
LHEEE . XEEBTUFRMERNEBRE , THEPLRTHRK.



5 4 E RSN KR

EMERAENENLR , EREEMENT. RIEMIITEN , iRESAE—F
FEERES , DRERAIDELRLNER. RIER TRATURHKE TR —LL
B, REEMFIHRAFTEELSNAESRKRE.

BHAMEXUAGRR . TR, WERRIVATER , "TRMR AR SIRmTZER
K, BMERSHTEME AN, XEBARIEE , hERFSEFRNET , T
BELEMBE— TR,

4.1 BAARILHUHE

IRAFAE IR AL TR FF SN Bt IEdE |, siaI , 1R E RESHEY
B AR RAN—EY. BLMERARRE T —HT4 , BLNEEE
itk BR , EHEAR LRNREERZK. KEEE S (UxE—EEICHE
BO AV NTRRARBRET—mEEEREY X, S0EFREREHE—1
ATHEE— bug 7T —BX (BEFKHE) WKF. B bug BE ELLER
), 1Bkt bug FIEAIR —37EE . UBER—1bug it , ¥ER3EH—1 bug,
HERAZBAREERE. B, RXELERIENREIEE 2R,

HE LB MR X &R , IET 1992 ££ OOPSLA K& E—NEF. BIMA
(FKICBF% 2 Bedarra /AT ] Dave Thomas) 2% : “ENZBEENIEC AN
B, "XEFRRE , BURR AR = SRR — i B SR

Y, MEFEERANTFR— KRG , Bt , HEAESDERE R FEAARS
k. YEFREMERD , BTAVSEHTRER, FIL , BSTR A Y
faR—REFERES , BHAFEHR. RASMUAETIASRRTLENERE
B BB -REEA]. ZE—MREKA , FILEEELSTENIE , U&R
BEEZNEIL. RERE , AT AN LECITEFEERIHB L NEERS
IER , MEIDTENRSEMRE. KFERMAFEICEETERN S RE A
e, RE—IERTT. TR , RARETHEMNERE , Bm—Y#LR
A, FE ERRABI 0K, BEBKNABERES BT .

M, BTG TREF—HE S, TR , HERmFNHs T, AR
ZJa , WERRIECHIFABERKRS. KERD , XERANKISA LRSI
FMAMGE., NRFEA/ IO A—D AT MBI EN bug , BAREET
W, EMSmIEIREXA bug, RTRIBRAZATIERBITH , FTAEKMEX
/> bug BEREM —RSTIUREERAEIAK. BTHMEMETUR , Sk
MAAEBAEARR Z BT, EBLEEE bug KIRKMEENINE THARE. FARLDER
A BXCWICIZNF , FTLUMBERRIATRL bug, MBTRE—/MNJEZE L HEA
BEFREIE bug , MRS RBILOHMAIRET . Z FTRAREB B ANLLAR K] bug (il
MEEN , MUXBRAKMARREB BN , R TEMEHEITEN].

Tip

MRAAENRATLEHN , LENREBC KNSR,
AERX—RJE , BMENTRMTEEST . BRABSEFSRIEAEE RN B
R, MEREEIF—RYEE , MBNANE]). SXERIBLRM—LHTEE , B
WARMARM AN, XH , FHARDIERT /LS ESREE [ H54R.



NERRBHRITHARIEE L  WEMALREAFNKN TACEE TKERA
B, 1997 £ , Kent Beck B KT 4E= KK SN Y 4EH OOPSLA £1X , #E KHl,
iS5 Frich Gamma £5%F , #B4) Smalltalk 25 HINKAELLHEAEE] T Java £, B
IECREAE ) JUnit ARZRAEMRA SR ID NIEN | WAERRRRIBESPEET RS
A L A [mf-xunit],

Tip
—E MR —NIEKM) bug U= , BEB A KRARBETK bug BT FHHIEE],

AN, WA A AMFAARE S, WEWKESF , ERERERZ VMM
BB, BRAMRHSURREIXM T AR TR FHRER ER , BR8N INFRIZ T4
BEX, REARFZLFLNARE WA , EERAZLE BRI , X TRE
BN RAF, MRMAFEZFET , BRHELS AL, ER , RN AT
UBEETT , wmEMARBHENRE R,

EX L, #ENAARBRKBIFINE AT TR BT, LIRF RS
KA EREHENANKARD, ITEESERE , HRAR. REMKARLESHE
ERBED AT HRIXANIRE , HEBRILEATA ? wWENAREERERHKILEE
NEFTHEAMIESI (XAER—HEFF) . MESFNMIAART AT T
L E—PEHHRILEERARS | —BAARBIERE1T , TIEMATLERT .

Kent Beck ¥ XFEE MR MRIRGER—1THE , MIMKIRSNFFA (Test-Driven
Development , TDD) [mf-tdd]., MAIRENFF A& HYRFES ARET T XN EEEE
FRE—D (KBH) WS, wERBENRED |, R TEMRIEARRLE
iE. XK, YmeS, BMREANXEG N NS NETE AR L R, XFRITH
TREFEHRELEUENSH. BEARNARTR. BUAEXEBMHEIRA
KN BERECHMIEEFH , hIEE @Rl —.

REBERIE—N. REBMESD AT UNRE ALK |, BXHAR
BEAPHER. FAPHRNEEM , MEMFTRNA. MRFEEN , SLAREN
W, AEZELTMRANT , BAREMTFE JavaScript FLRE WA , BERRE—FE
CISHRAAE |, FTIAERAEHS KA. BRAM , VRN R AR R AR

.

MEBHMANE—H , KEURGISRABMATFIE. FRRGHNEE , HK—AER
B, —hEME. EANKNFTEEM—LEHMAKNANL, EEMZET , JKIGT
BOEX LA | EHAEB BT,

4.2 FRNARIZRFIEL

XEBRRT —HAFURRARRD, XHARBRE—MERANAE , BTEER,
BERFPRABESTR. BN (BEAER) FEKSEG T EXIKE 7RI,



Province: Asia

demand: a0 price: |20

3 producers:

Byzantium:  cost: 10 production: o full revenue: 90
Attalia: cost: 12 production: 1o full revenue: 120
Sinope: cost: 10 production: s full revenue: 60

shortfall: 5  profit 230

BMTHE (province) B —HEFITRI , ITRIFAEFHEKE (demand) FIRMMN
#%& (price) . EMTAEE LM (producer) , M1EBUAREMKBAN

(cost) fﬂf EBENTMH. FAHLERER , BEREL AN | i)
ATRRISH B (full revenue) . TWEKEDRR TABIRMF~MREER (FRER
KEFE) MEFE (profit) ., AAAMERE BT RKERXWNHIE , URA
EIA =R~ &E (production) FIAAH , AEREREFLSFIHNENK. BAER
HE_E ST AR |, HbREEE AR SEIER.

XERRRT —MAFARE , BATIART AN BMERAR  BRALSRET
B 2R , AP EFEAERERKIZE | TAFABLA R HTML 8%
BT REFEREHAEE, AZRREHRELBMKARERKKTT , BiRiF
ENRERAFITFITG , WMENLERNSERAFARE, FANSINDRSFIZEHA
W, XFRENERASEEMSR THER | —BE2ENIBATHAERSR,
BHAILES UL BT, DMERER P HIEMEMNRE.

XYM EZEARES RN — MR T BANEFR (Producer) , F—A%K
HAR—1NT4 (Province) ., Province ZERIME BRI FIER— JavaScript X% , X4
SZRRRNBFATT AR ZH—1 JSON TR,

TEMRALZEEM JSON LA MEL —MTEXR.

class Province...



constructor(doc
this._name = doc.name
this._producers =
this._totalProduction = 0
this._demand = doc.demand
this._price = doc.price

doc.producers.forEach(d => this.addProducer (new Producer(this, d

addProducer(arg
this._producers.push(arg

this._totalProduction += arg.production

T EER ¥ A ] A JSON $ifE |, FATUAE IR EHERME—MTENR |
FEXN XS FMIMA.

TRE1ERSL...

function sampleProvinceData
return
name: "Asia'"
producers:
name: "Byzantium", cost: 10, production: 9
name: "Attalia", cost: 12, production: 10

name: "Sinope', cost: 10, production: 6

demand: 30

price: 20

ITREPHFSRERGAEESRS , ENRTHRIE IIRNE.

class Province...

get name return this._name
get producers return this._producers.slice
get totalProduction return this._totalProduction

set totalProduction(arg this._totalProduction = arg
get demand return this._demand

set demand(arg this._demand = parselnt(arg

get price return this._price

set price(arg this._price = parselInt(arg

BEEBSW UBRAR , K — MEERENTHS. KEERENRBRRK
B, MEERSHMITEFER.

A FAFEH Producer Z2ENEA R B — M ZHSIEN AR,



class Producer...

constructor(aProvince, data
this._province = aProvince
this._cost = data.cost

this._name = data.name

this._production = data.production || ©
get name return this._name
get cost return this._cost

set cost(arg this._cost = parselInt(arg

get production return this._production

set production(amountStr

const amount = parselInt(amountStr

const newProduction = Number.isNaN(amount) ? @ : amount
this._province.totalProduction += newProduction - this._production

this._production = newProduction

TERAEERER production R EFTIKRAERIRMARAE R A , FHFRXFAE , BfE
BB EMBEBCKEE, BAEEMZET , ROCHFLAE R,

BREFI T RZ IR thAR M 2.

class Province...

get shortfall

return this._demand - this.totalProduction

THARRZENERSE R —L,

class Province...



get profit() {
return this.demandvalue - this.demandCost;

N
g

get demandCost() {
let remainingDemand = this.demand;
let result = 0;
this.producers
.sort((a,b) => a.cost - b.cost)
.forEach(p => {
const contribution = Math.min(remainingDemand, p.production);
remainingDemand -= contribution;
result += contribution * p.cost;
1)
return result;
}
get demandValue() {
return this.satisfiedDemand * this.price;
}
get satisfiedDemand() {

return Math.min(this._demand, this.totalProduction);

N
i

4.3 F—N

FFaEMBOXARERET , FFR—DNAESE, JavaScript tit R BIXHFHELRGTR

% , XEIERAREERAENEEERERFER Mocha, FAITH 2EHHRIELRKE
R, MRASREE—LMRMEASIF. Brzla R XRERIME < AAIKIESR
RIRE ZAAIMIA.

AT 2 AERE T A2 RS 50— MR S i

describe("province", function () {
it("shortfall", function () {
const asia = new Province(sampleProvinceData());
assert.equal(asia.shortfall, 5);
1)

1)

Mocha HERRARMKARLMARNSKEEANE , F—HTEE—EMXMWH. WK
BEEE—D it ], WTXAMRRNBT , WABES TR, B—HREF
—LMRAR A (fixure) , HHEBMATFREREIENNSE RABINEE2—1
MBF T RATENR) ; FLNRRIENARX AR BAEFLEHE (MABIMNS
W Z BRI IERERN X R HIEHE) .
Tip
RRIFAFZFFE describe M it REFERBREEZHARR., BWAKRE—D
RN TFRENAKNANE , BBAMAEATE | INAMBMR RS T
RER— , MO RERERBELREINFA. EPAREREE , RE
MR SR S 2 LR XS R I T .



FARIKTE NodelS HIZEHIA TBTEX MR |, BAHMEBILRKBIXH

llllllllllllll

1 passing (61ms

ERRFREREE , RBAT EETHEBEULINELKIE.

LBHARPNBA RSN , ZU—YVIEE TERIRRLF , (BERRAFFRE
. FARARSMAEETH , KESKB WX EHREMBN AR ELS
R, NMRIXESRIR L FEREHEITE] bug, FILARENGES , BABFE G MNHER
ELRB—IE. KREMNAREL TAERBPELI S A—MER , HRIXH

Tip
BEHERNANZEE N ENS XY,

class Province...

get shortfall

return this._demand - this.totalProduction * 2

EZFI G NmE A TRAET

0 passing (72ms

1 failing

1) province shortfall:
AssertionError: expected -20 to equal 5

at Context.<anonymous> (src/tester.js:10:12

ERLIREWNMAKRBT |, FHAHRMARERE—X R EF ASKRIREHHE
SHZENEAET. TEREEAIBHARAXKT | FHHIEED LBRZIZHA
MAARW , RIG—EHBRER (XMIFF , TEREFHAXFE RS AA G

=]

=) .

—NEXNAGARERART MU, 17 N e B AR HIE 1 TIX
s, —BHisE , KEED EED|, REXFMRIFIEF R , ExBMEHAREIRNR
HANER. TENKSFEMBETUL , RAZRBRHFAENILR , B4R
KESHIRERAHE.

Tip
MEMBITIA, S TREELIERAR | SHEXIMANEE g Lo
MBBIT—IX , BREDBIT XA,

Mocha #ERR AV ERARKE (EFRZAMEE) KRIUEMEMM. JavaScript
RS F , EE AT UASMIER— AT , BIRSBIXER , TREELNRIE
IRIERS, FHIMEFERRER Chai , ERJRSHFERME RN ELEINMTS |, than assert”



AR -

describe("province", function
it("shortfall", function
const asia = new Province(sampleProvinceData

assert.equal(asia.shortfall, 5

i Z “expect” NARH :

describe("province", function
it("shortfall", function
const asia = new Province(sampleProvinceData

expect(asia.shortfall).equal(5

— AR FE A TE A assert XARHIRTS |, {B4F A JavaScript IKEIEEEEH
expect K] XUA&,

WEAE , BITEAR ARG, £/ Java Z8F2H , 6t IDE KRB
BITRE. e —MHES , FAENREEEN B REE ; REGEMMEHEK
W, EMSERAE. RNRENEEFRREF M UaR REARMKR
. HKAIBER U BRI AR AFRTER” , BRRE | WK &+TERRKM
MAARHARN K REM. BNKROSHEREIRE” , FoRRNXBHRIL—IX
B, BMEARRE Lk BBEHRE (E&%F YIEERAEHKRIL—X iR
R .

BRACUAR mHRE |, EHARLFN. FKIEE L7 Emacs FRE— M
alitRiER  REEMFEOTMRAXANRIE. BRET , ROAREREMH
EMARELEEEL T .

4.4 BM—ANE

I, FRBSERME LMK, FEEHINIEE « MRBNAR LM TS
1, REXXANEMEMTARTUL , AFEEMITREERERTERARKME,
XAETHLFREF RIZERMEFTE public BRECHIRAE . B4 , MEMZRE—F
REEIKBNTTR , TR B AR B AR AT REH I bug, FTABA
SRMATBLAUVERE —NFEMVIREE , RATIAERAT , ARAJREH
5,

X—RREE , RAMREFES I LN , ERETRMSBNEARTES . FX
L BERAB—R R, BAPHRERZ . WA E QAR IPLRRIEOH
FEEOERSY | XFERBEMIMA TP ISR R AFI2S.

Tk, MNBNEE T DM F—AERNE £, WREEFIBRITE. REH
ATAE—FHAMINRASA L |, ST EFNBM— N EARMN.



Tip
RERZRTENNAALEIET , FETRWANTTRF.

describe("province", function
it("shortfall", function
const asia = new Province(sampleProvinceData

expect(asia.shortfall).equal(5

it("profit", function
const asia = new Province(sampleProvinceData

expect(asia.profit).equal(230

XERATHRMUL , ERZEATHERNE ? & LKBELNKNHLES
TN, RRETIR , BREFFAERSRERME (230) JARIK, S, FHMATIU

BOFITE , A, BANAERALEREERE1TH , SR ENAEE. U
WARAER TEfE , X EERE , BRI FEmA — MBI 2 218k
RESRMA. anFRATR , MRS R, I EATREBARBZEREE R, X
MEXRHARA LRI & E BNAE | ERERS—MEE , BRE
FrEEmESRERERE , ARSIA-TER , RERERHR.

XAMMAFRER =4 T — B R RS —TEYAN T R — Mk
H. EaEs—RMER RRDREFRE , IAARBPRNEREFSTOELER , B
HERBAERENRE - AT, BBKERER. —HARHEIEE 217
BEISNEAERIRE.

describe("province", function
const asia = new Province(sampleProvinceData // DON'T DO THIS
it("shortfall", function

expect(asia.shortfall).equal(5

it("profit", function

expect(asia.profit).equal(230

{BIEANARESER AT , IR, XAHRARBERR R — BRI |, (B
HAAFEMRAFERTE |, X2 bug BIBK— 2 RSN AR MR
M/ MA bug 2 —. {#FT JavaScript FE const K4EF R KA asia {5 AAF] &
B, ARAMNZHABTUATER ., MRFKE —NABE T XM EZXR |,
EAATRER AR AW , RNz A BEEZRAFAERE , MUHRERMS
SMRRSITIRFFREIR, AR FRENE | HEERIGN KT R
Wi, PENEEARESRIMKARKME O=E3E. Fit , FRICERHEERIRT
[iE]: 510507




describe("province", function
let asia
beforeEach(function

asia = new Province(sampleProvinceData

it("shortfall", function

expect(asia.shortfall).equal(5

it("profit", function

expect(asia.profit).equal(230

beforeEach FAISIEFNMAZBNEIT—IE , ¥ asia XEFT , |IEAEBR—1
HE, SHBMAEESONEIGEE , A& EME—EFNIIRA | R
WET MR |, BT AT SRR A E

ST IXHEEIR , BATRESIAD , SRR — I ALIEE NN RE
ITRE. REHEHE , B E_ERZEANJLFTTERE. RS TIREERAAER
HMAUEBHEFMAKR | EXHEHEER M, BRIGEUASEZERE,

WMREREBHEMARAZENZBRTEN , PBAMATUHREZE. BERNAER
RE R EAE MM AT R | ATRER AT K2 T KRS HF MK R
R.

BRSRIRTE beforeEach EiZ1THIRRL L X B MUKAEN , AN REKICERZIE
A it RER ? iL A NHKZE - ARBRRR , 2AT7EERSARKFEA
RIEERPE , NTTERARETENHKARE 24, beforeEach 3§ L VFIE
& REATR—EARERE. RATUEEFDE describe REMFTEME , FF50E
EAEDE 2T RBEEE R IR,

4.5 BRIEAR R

MBEMARESG , RS T —LNERREE R — L. BEXRREAF |, &
RETRELBUNE TR , RO F I sefE R | _ LS SE.

KEHWEFABRIBTRAERBTEAN , HK—BROASMEXLET %, BABIIARK
AJBEH {+4 bug, i Producer 25 ™2 (production) FEt , & ERHITALL

BER , WG CARAESEN,

describe('province'...
it('change production', function
asia.producers[0].production = 20
expect(asia.shortfall).equal(-6

expect(asia.profit).equal(292

XE—NE RRNRAER,, FREZR beforeEach ECEIFRIFIIAIRAERE |, RE3HZ%E
AT ERRE , RERIEE R BRIMEKAENITA, R/RET A</
TR, BB IR FEMMAE |, TLAIECE - E-BIE (setup-exercise-



verify) . given-when-then B{EHER-{TA-WTS (arrange-act-assert) %, HHI{RAEEFE
—MUAERZIFBRLE , AN LR BB S EIRE— AR ECE D
IRER , Y20 beforeEach %,

Tip
(AREFEIEANMER , RERIAHE , —RRRE , IBEIFRERH
B, BTN B ER , DIMRARINAZ BAST4ARZE. FAK

FE7E beforeEach FECEIFHIRR , ATRUNNHAEZZ S BIATEAR R AIMN B ER
I Bk , U TIREES T IHRMEHRAER ., ZSENHk
KHEBXITFIRNER— T |, XTRUERE , RAZ BRI TIAZE .

BENFA CREEERR , HKNAEARKNKELZHLR | e,
B AER— MR EREREEN. )

EXANMAF , RE—D iOEANERIET WD RRERETE, (EA—PEEAR , —
MOFAFTRIFRAF—MRILER , BRI RTREFE TS — M RIER AW , X
B LERNERMES , AITHRTRUKERKERER. AT, £LER
HEF , KREWIMEEFRAFE AT  SER—MUAFRBEAR K, R
EHRERENSBEAER iOFAF , KA AR B,

4.6 FRMD F A

BB RTALERANHERETIERRITAL , XEF WEFRAEFHKIE” (happy
path) , BIEME—VILIEER . ArERARERFENTEKIBMIR. RN,
FEMFAHER X LS FAL L RAFERISREL | XA DA EIRAE AR 03R
.

TRATH , SREFI—ES (LAVULAITHETTIRS) B, RESERES
R RREN A,

describe('no producers', function() {
let noProducers;
beforeEach(function() {
const data = {
name: "No proudcers"
producers: [],
demand: 30,
price: 20
}
noProducers = new Province(data);
3);
it('shortfall', function() {
expect(noProducers.shortfall).equal(30);
1)
it('profit', function() {
expect(noProducers.profit).equal(0);

1)

MREFWEZIERT |, 0 SBTHENRRM -



describe('province'...
it('zero demand', function
asia.demand = 0
expect(asia.shortfall).equal(-25

expect(asia.profit).equal(0@

TRERMER—

describe('province'...
it('negative demand', function
asia.demand = -1
expect(asia.shortfall).equal(-26

expect(asia.profit).equal(-10

MARIXE , BFAREE—MEE - T MRS, Rft—NRmEKRE ,
FEHE—NRNFIBEE TE ? RN FRERN LR 008 ? 25iF , WEHES
B RERLERRRATH | Phanimb R, SUEEREREN 0. XLL(RBHER
¥, PREXAFHIMAAE R BhERE S AR AR AT Ry S0 F37 5%

BEREEHRENF BN UL LRFEGSRE , EELBIRFIARBBANST
ENAEIRETFHNS , R R FRNERREARN =7 S B AR
BEE.

Tip
ZSATRER AR R & | MR KNI &EFETRIL.

describe( 'province'. ..
it('empty string demand', function
asia.demand = ""
expect(asia.shortfall).NaN

expect(asia.profit).NaN

AUERE , BHEXENRBEFATCNAR. BAREZMTEIRARS, HETX
MEAREBRSET™N , HARBEB—EYUR T RNOPLEEHRNI—ES .

XMMRERREER :



describe('string for producers', function
it("'"', function

const data =

name: "String producers"

producers: ""

demand: 30

price: 20

const prov = new Province(data

expect(prov.shortfall).equal(0©

EHARIME — AR RERRBREIER A 0, 25 A R KRN T

9 passing (74ms

1 failing

1) string for producers :
TypeError: doc.producers.forEach is not a function
at new Province (src/main.js:22:19

at Context.<anonymous> (src/tester.js:86:18

Mocha X4 ERRAR M (failure) , {BZFNFHIERSIE UIE—DEEHR
(error) , FSEFEMMKKMEX DT, “KRBCIEHREERIENES |, XRMESK
IBEAIRENAIEERESE ; MXBRERNER—BE , EEEERMMEHT
MERFEE (XBEEEREME) . ERERABNESRREMEEIN—FRER
=, FAHIRITARER SR T 84 JavaScript F2 7 REPRAEMFER (“..isnota

function”) .

AR ZAMATA X FHRIE ? —FhEIHKE | MFEREITA I A H BIFHH
FRIBR , Phampiihd B NHERER  BEE R producers FEIRER—
THA (RIFCEEFCR—ITRERER) . E4EFIRAHENRAE , Bk
WAXRZHIENEIRRIZ K , PLanRAMNMRBER F—805. ER—ARBEK
ARMERZ FIMARZ HREF TS SBEINRILAN , ©HRAFALIEE K
B AR RARMEIE AT BEFE R T RE M. (BMRIBAREB—1
SMNERARSS BTf it , Pan—MR[E JSON BUEHIER , BARBRMNAMBEHE
T, BRI, AR SR ERES | ZXHES,

WMRXAFMMAREEMIISHE , BARRTaEESMIEE . EMEXRERTN
MEITARRERE , MEBRERE LSBT IUNASTRE. Bsx & | R
ARROEME KRR T ARSI MO R F4RLER R,

Tip

WREMEREFBIEUREN AFEUEE | SETE—LRERARNK

W, FKATBES MBI TS (302) FiE , EARDAHE TR KA RIER R

W, BARSAXHRRBET SRR , ENASHE —FARER.



FHARHERAXE T 3R ? BAMEXAFAIEREAITIRZ IR « “EMUKEABEIER
—AFEFFIRA bug. “RASRAALL  (EXFARIN WA SRERE”. KELR
R JUANUALNEEN , H B MR RIERREB AT AR N —AE. XER
FER—F , BEIRLETRER. LMEBEXE—EREZ A, BRESEM
WRANFREALIER ; NRAERE KL WA | FREATRER AT FERKMS
%, RIGMHAEERMR, REAZIENKEPIETREL ARt Ty. MERAED , BIFIL
TISRIe ; MRty , BEMPLIMARER . 1 , (R TRERE T
bug , (BE—B3{TEM , (RATAEIPHIEREANTEF , NMIREIES bug, RATETF
IREMZ KSR E —NUAEMHEFE , BiERPHRESMAES M.

Tip

AERAMATTIERIE FTE ) bug AT , BT DUBIE 2R

Z % bug,

4.7 REmAS 1E 30t

FEFETRNARAZXEREARLZT , ERXE—AXTEMMARMEMA,
BEMARGE—MRERMED , EREEEMTORENEMRE  AGHE—IF
MERTR, BABE 1RE , KRSNEBREMEA—REXBEAEZDS K
B BERESXAZN RS MANEENAERERE, 281, MARSHANES
—/MALE) (TR EIRAEA D) HNKTRE | BIEE R RAEM—1K
HIFREFTILERIXAE. S — DRI  RATEEZIR T ERAIMEH
XE—MNMFATILEES,

XEBRRHINAER T #2TR |, BN RTINS NIRRT | 1B1TRBHR
H, EMNEBMEABKME , E—MARETEERZHANHLER, RNOAR
fFRNAFE , BREETAMZRNER , BRSRBRIAEI LA BRI
BITAR , AR TERMRERS , A—ME. (A, BT anmEsEnis
Kt , BRIt ESHMATEAGER S . )

SYRENFSAEEM , WABE—FERANEs. RIFRAEFE AR, 8F
FEEEZE , BURBMEE GHENAES, A EHRIFESENNEETE , 3
SHREEABE LN TE—#Z, REA  XEREEREGNFFRMERD R RN R
M, BREFEEPES AR - E1RBIEMIID ? IKFREME] , I
E PR ? BIRARNXEHMENND ? —MEFTFRNFIRE , SUR
BR—bug , EE—NNERFEMENE . (NLWKELR , A bug 1
. RBEMAFE—X , BHMEIMERAEA BRI, X4 bug FIXT RN
AL RERES | WHEEREEFXFT A RIEZNB A ER 2

—NELNREE , “BEZDMAARES ? "X REIERIFNGENRE. B
LE ASBIP AN Z R [mf-tc WERTERR , (BNRE SR NI RAERAIE ALK
MABERZINARED , MARERAXEE— MUK ERNRESK.

Tip

FUMREE) bug IRE , FEE—TRATMHERZEXA bug,
—PAERBEBY , BIFNEERARLSEENN , FHRARBS  MRAA
ERBESIANT =M , 78 2 KB EE REBUIINAS I 3 2 XFHME OXEAR
EENHT , EEBEAABITEERN , EEUKARBRKLEENR , MERBHRK



A0, MRKEMTEARRD , B ALEERNMEA T U+ BERE I
SMK bug , XHE , AT AS O , KEALE T —ERBIFAMK.
MR RET AL . MABRARZHN—MERE | HLERHAE , HERS
M _ B3 T B % (i E—SF B IRAEREINAMEIEE K. AT RET NS
BERE , MR RRIERER® IS .



B5ENMAERELER

EBRANBIBE—HEMRER ., BYIXNMEFARKNIALL  HKAEXRR
AECIAUR 2 HSENARATEN, RREAEREHX B AT, —LEH
FIRARZRNEIH T S NEMTF L. WTAKE ARERTFIE , WER LTS
PX A3 3R

5.1 EMRIERME

MBEMES | XA TR, SAEMFIEEEWT 5 M.

o BARLW (name) . BERE—ANEMIRILE  BHREREEMN. XML
MERBEAPHAMAFERARNER. MSEMEELETENET , FilES
BIEFIEE A% .

o BMZER—MEBMNEE (sketch) . XFBH AT IARBMRERIKEURITRE
REMFIX.

o ML (motivation) ARNAATATEMXNEM AT ATER FRRMIX
NEM”,

o % (mechanics) IBRIREM—H—SNRUASITILEM.

o 30f| (examples) MA—AN+4>E SR MBIF B EMTFIRNMEE.

EERNLUARBRBINERRREMTROEE. FENAESERBEMND
B, EARHAHMRATIREIANEM ; BENRRELEBEIXNEMTFIE , BERE
BRENZEE. WRREE—REMEIXNEMTFIE , TRERTFE TS
7. BEAESNEMTIEE T —IRNE. B, RO EXL N REREEMT
ERE , ARRM—REBICIZHAR.

“HEHBERAETHEL. XLELICENT ILRE—BRNERAMEEREN 2 kst
CIFEAM. ENHECARE , BE AR AT LRI AMIBAM. RETE
SuBPPLEHESMR. XAk, “WURFRT WERNEC. MREMEXER
WAE |, BICARBREDSR | ATUSE MR (EORERXARRAEN]

) MRIFVIRERENEM , JRERSE WL EARE |, FEFERIZTE
B,

BEHR NI R | IREFEMNS M ERIFMGIUEN. KRR ENERTT
X, FIARKKABAERE /MOBER | FFEESAN SR /FtTila. BIETHR , 3K
BE X ALK ENANER)LFE HRLRDER , Rm—E (R, Bl
L=, RARBNOER, ZESTEAE—LRKIEANSE , FTLEiIthA
KEERNER. HECEE TIEX SR MmiEs.

BRZWEIHERHIASNE TEMR—EMIE , BEX—IEMFERET—EME. K
ERBPREENAXLE , RACNKREZBRBER. SHRELEIREES
B , (RARERAEEMNME  BrRLitFE. RBFIC—R : /NBa
B R , BN,

SeFBEEAMARNBERT, REAXLTHENT FIMRBEMNELE
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function printOwing(invoice
printBanner

let outstanding = calculateOutstanding

//print details
console.log( name: invoice.customer} "

console.log( amount: outstanding}

function printOwing(invoice
printBanner
let outstanding = calculateOutstanding

printDetails(outstanding

function printDetails(outstanding
console.log( "name: invoice.customer} "

console.log( amount: outstanding}
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function printOwing(invoice

let outstanding = 0

Console log LES S SRR S SRS SR EEEEEEEEEEEA]
console.log("**** Customer Owes ****"

console lOg Mk kkkkkkkkkkkkkkkkkkkkk k1

// calculate outstanding
for (const o of invoice.orders

outstanding += o.amount

// record due date

const today = Clock.today

invoice.dueDate = new Date
today.getFullYear
today.getMonth
today.getDate() + 30

//print details

console.log( name: invoice.customer} "
console.log( amount: outstanding}
console.log( due: invoice.dueDate.toLocaleDateString

{RETBELIFET Clock.today 2 THAM. XE— Clock Wrapper[mf-cw] , 2%
KASGIMEAAK R, KREE CERBFEEFA Date.now()IXHEAHIREK |
X ASEMFIT AR , RS RTIREER ML ) 4 S50 S .

BATAT AR FMR R “TTENHE " HARL, A FRRHEY). MUBHEA— RBAR
HERMATT :



function printOwing(invoice) {

let outstanding = 0;
printBanner();

// calculate outstanding
for (const o of invoice.orders) {

outstanding += o.amount;

// record due date

const today = Clock.today;

invoice.dueDate = new Date(
today.getFullYear(),
today.getMonth(),
today.getDate() + 30

)7

//print details

console.log( name: ${invoice.customer} );

console.log( amount: ${outstanding} );

console.log( due: ${invoice.dueDate.tolLocaleDateString()}");
by
function printBanner() {

Console_log(H***********************II)-

console.log("**** Customer Owes ****'");

Console.log(H***k********k**********ll);

RIHE | B AT DB TERFR(E R H o g it 5k



function printOwing(invoice

let outstanding = 0

printBanner

// calculate outstanding

for (const o of invoice.orders

outstanding += o.amount

// record due date
const today = Clock.today
invoice.dueDate = new Date(today.getFullYear today.getMonth today.getba

printDetails

function printDetails

console.log( name: invoice.customer} "
console.log( “amount: outstanding}
console.log( due: invoice.dueDate.toLocaleDateString

BRI GRR IR — MR R B EM. BRZER , BRAKERILREZ,

TE_LHEMBIFF |, FRIE printDetails BREMHREFE printOwing EREXPIEB , XAFRTE R
BEVAIE)Z) printOwing REPE X HIFTEELE. WMRIKEANRIBES AIFHRER
W, MIEXFEHRET |, BATKAEENT i — N RUERECHE R, RS
S OANE R IFETFIRRBIERIR M E |, BIERRRNS AR R NELE
MR,
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function

printOwing(invoice) {

let outstanding = 0;

printBanner();

// calculate outstanding

for (const o of invoice.orders) {

outstanding += o.amount;

}

// record due date

const today = Clock.today;

invoice.dueDate = new Date(today.getFullYear(), today.getMonth(),
//print details

console.log( name: ${invoice.customer});

console.log( amount: ${outstanding} );

console.log( due: ${invoice.dueDate.toLocaleDateString()}");

FUAT ORI TEMFR(E B X — B R B SRR 2K

function

printOwing(invoice) {

let outstanding = 0;

printBanner();

// calculate outstanding

for (const o of invoice.orders) {

outstanding += o.amount;

// record due date

const today = Clock.today;

invoice.dueDate = new Date(

today.getFullYear(),

today.getMonth(),

today.getDate() + 30

)

printDetails(invoice, outstanding);

}

function

printbDetails(invoice, outstanding) {

console.log( name: ${invoice.customer} );

console.log( amount: ${outstanding} );

console.log( due: ${invoice.dueDate.tolocaleDateString()}"

today.getDa



WMRFBHAER—MBURLHM (HINEAE. ICRBENR) |, MEIRHAEER B
W7 XA R | AT RS, BT, “RERIHIR 2B ARF
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function printOwing(invoice

let outstanding = 0
printBanner

// calculate outstanding
for (const o of invoice.orders

outstanding += o.amount

recordDueDate(invoice

printDetails(invoice, outstanding

function recordbDueDate(invoice
const today = Clock.today
invoice.dueDate = new Date
today.getFullYear
today.getMonth
today.getDate() + 30

ufl - SRR EERE

R BIRGARILEST BETEME , REMABERT . XERMNRITCIRNATE
RIE, RARAIVRRIRASHBRE , VXD _ HERRATE (240) BHA
AilEIEE,

PORER IR A E WA TAMER. BEENBELE | XNAERERRGARET
fEA. BEREML , #RATCEX A IR ERFERHB R RABET |, RfF—ik
REHE, MRTENVIAUCANERBEERILET , \TARBNESR (223) B4
XX AN A EHIRIERE—ik.
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function printOwing(invoice) {

let outstanding = 0;

printBanner();

// calculate outstanding

for (const o of invoice.orders) {

outstanding += o.amount;

recordDueDate(invoice);

printDetails(invoice, outstanding);

-

BIENEMZRE—LEIMBIRRTER , RAEESRER. BEXXKE——F
BoR“iix" RrEN SR,

B EXEFERBHENE AL,

function printOwing(invoice) {

printBanner();

// calculate outstanding
let outstanding = 0;
for (const o of invoice.orders) {

outstanding += o.amount;

recordDueDate(invoice);

printDetails(invoice, outstanding);

RIFIEAEERGAR LR HIEI B AreRE



function printOwing(invoice

printBanner

// calculate outstanding
let outstanding = 0
for (const o of invoice.orders

outstanding += o.amount

recordDueDate(invoice

printDetails(invoice, outstanding

function calculateOutstanding(invoice
let outstanding = 0
for (const o of invoice.orders

outstanding += o.amount

return outstanding

FT outstanding A EHFEHELWIRBEUR AL KFTRIT , HATEBHHRIER
SHIENT . outstanding FIRHGARBERHH—RKEFWMENZE , FIAKTUER
REE,

it JavaScript FFHEAREIIRUR T (A E— MEE TS A BB B
AR | B MR R — ST T . F— RGBS
SEARBRL, FRMIRE T E%EH) oustanding R , BT AR
poA R,

function printOwing(invoice
printBanner
let outstanding = calculateOutstanding(invoice
recordDueDate(invoice

printbetails(invoice, outstanding
function calculateOutstanding(invoice

let outstanding = 0

for (const o of invoice.orders

outstanding += o.amount

return outstanding

AR TZA , REREHREERET , FHFEE—RERERAL.



function printOwing(invoice
printBanner
const outstanding = calculateOutstanding(invoice
recordDueDate(invoice

printDetails(invoice, outstanding

function calculateOutstanding(invoice
let result = 0
for (const o of invoice.orders

result += o.amount

return result

FHPIRFABFEKA outstanding ZAEFEEARY const B , SHEYIANZ FARBER R
TRE.

BN | (RTEAR | URBBEEWEEFIE— , RLELINE?”

BILAERE. RIFAEFIEE R @ Phks —RARRREk. KtREWILE R
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— N ERFFREIZAME , TRMEFFRE—MERX R — AL EE BIFRINEER
Bl KRB FHELE , HEANEMFIFAUTORAIGEE (178)
T/AEE (240)
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6.2 PNEXEK#X (Inline Function)

P4 . NEXERE (Inline Method)
REVEM : IZEGEE (106)



function getRating(driver

return moreThanFivelLateDeliveries(driver) ? 2 : 1

function moreThanFivelLateDeliveries(driver

return driver.numberOfLateDeliveries > 5

function getRating(driver

return (driver.numberOfLateDeliveries > 5) ? 2 : 1

il
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o FREXMRBAFTEARAR.
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o BIEBHZIE , PUTIA.
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function rating(aDriver

return moreThanFivelLateDeliveries(aDriver) ? 2 : 1

function moreThanFivelLateDeliveries(aDriver
return aDriver.numberOfLateDeliveries & gt

5)

A BAEHA A RER I recurn ERE B , MUERARL , RAURARREOE
R, ®MATT.

function rating(aDriver
return aDriver.numberOfLateDeliveries & amp
gt
5Sd 2B 4

AEKRER TR R ARSE , FRERSM—RILTIE , BEMARERA TR
XK. BIa0 , FEEABSHEAE AR

function rating(aDriver

return moreThanFivelLateDeliveries(aDriver) ? 2 : 1

function moreThanFivelLateDeliveries(dvr
return dvr.numberOfLateDeliveries & gt

5
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function rating(aDriver
return abDriver.numberOfLateDeliveries & gt

5EZgal

TEOLERIREE R 2R, BN , EE TS :

function reportLines(aCustomer
const lines =
gatherCustomerData(lines, aCustomer

return lines

function gatherCustomerData(out, aCustomer
out.push(["name", aCustomer.name

out.push(["location", aCustomer.location

FXEIL gatherCustomerData PNEXZE! reportLines &, X s {&] B A BT AL MG A A48
T. XBRAREERERKEGS , KSR REKEE—HEBTR TEM , REFE
L%, NRABEEIHL | AT AR IRIRAE —1TRD « AT RLE e S —1TARL(E
R#BEMEARE (217) —IRERBRIRN BV AEE AT,

function reportLines(aCustomer
const lines =
lines.push(["name", aCustomer.name
gatherCustomerData(lines, aCustomer

return lines

function gatherCustomerData(out, aCustomer
out.push(["name", aCustomer.name

out.push(["location", aCustomer.location

RIREKESAN R R AEST , ERISTREANEM.

function reportLines(aCustomer
const lines =
lines.push(["name", aCustomer.name
lines.push(["location", aCustomer.location

return lines

BERATIRA/NSHTEE. RZHEE , BT ERFERRIHER/N , PEXEREETIA
—HRE , MEFE—RAERZ, BMREFTEENEN  KESRNK—T
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6.3 I244AFE (Extract Variable)

B4 3| \BRMAE (Introduce Explaining Variable)

R EH : NEKEE (123)

.«:—
I

return (
order.quantity * order.itemPrice -
Math.max (@, order.quantity - 500) * order.itemPrice * 0.05 +
Math.min(order.quantity * order.itemPrice * 0.1, 100)

)

const basePrice = order.quantity * order.itemPrice;
const quantityDiscount =

Math.max (@, order.quantity - 500) * order.itemPrice * 0.05;
const shipping = Math.min(basePrice * 0.1, 100);

return basePrice - quantityDiscount + shipping;

il
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RERVER | FFEREEIPREKRNERE.
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o FH—AIRUBRNEE , EFRERRHNREARSF—H , NxFaX s
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o AXMHAERARKNFTER.
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function price(order
//price is base price - quantity discount + shipping
return
order.quantity * order.itemPrice -
Math.max(©, order.quantity - 500) * order.itemPrice * 0.05 +

Math.min(order.quantity * order.itemPrice * 0.1, 100

XEERIEAE R R , AIKTULETSEASER., B, A, K (base
price) ST = (quantity) ZEDABEMY (item price) .

function price(order
//price is base price - quantity discount + shipping
return
order.quantity * order.itemPrice -
Math.max(0@, order.quantity - 500) * order.itemPrice * 0.05 +

Math.min(order.quantity * order.itemPrice * 0.1, 100

FRIEX—HFIINRBARLE |, Q- X8, HATENAENET

function price(order
//price is base price - quantity discount + shipping
const basePrice = order.quantity * order.itemPrice
return
order.quantity * order.itemPrice -
Math.max(®, order.quantity - 500) * order.itemPrice * 0.05 +

Math.min(order.quantity * order.itemPrice * 0.1, 100



LR, (UNFERHF AU — N ERIREEAER , TEFEREAT. L, EA
XANZERAT FRMZRER

function price(order
//price is base price - quantity discount + shipping
const basePrice = order.quantity * order.itemPrice
return
basePrice -
Math.max(0, order.quantity - 500) * order.itemPrice * 0.05 +

Math.min(order.quantity * order.itemPrice * 0.1, 100

IEMAISERET RMFRER , WA IAHERNEERAZ.

function price(order
//price is base price - quantity discount + shipping
const basePrice = order.quantity * order.itemPrice
return
basePrice -
Math.max(0, order.quantity - 500) * order.itemPrice * 0.05 +

Math.min(basePrice * 0.1, 100

TATRWEMAIN (quantity discount) HIZ4E , EFEIRFLK -

function price(order
//price is base price - quantity discount + shipping
const basePrice = order.quantity * order.itemPrice
const quantityDiscount =
Math.max(0, order.quantity - 500) * order.itemPrice * 0.05

return basePrice - quantityDiscount + Math.min(basePrice * 0.1, 100

®Ja , TEILIEFE (shipping) TTREIRRE R, RINBGERT AR AR RIER |
RABFERRLEAR IR REBCNENT ¢

function price(order
const basePrice = order.quantity * order.itemPrice
const quantityDiscount =
Math.max(®, order.quantity - 500) * order.itemPrice * 0.05
const shipping = Math.min(basePrice * 0.1, 100

return basePrice - quantityDiscount + shipping

Ehl - E—ARF

THEHERHNARE , EXRECT—PES



class Order {
constructor(aRecord) {

this._data = aRecord;

get quantity() {

return this._data.quantity;
}
get itemPrice() {

return this._data.itemPrice;

get price() {
return (
this.quantity * this.itemPrice -
Math.max(0, this.quantity - 500) * this.itemPrice * 0.05 +
Math.min(this.quantity * this.itemPrice * 0.1, 100)

)i

KERBGOECRRAHMAE | BREIRT | XEXBEHAKRNYE , ERATED
Order 3¢ , MANNR“THHEMIZ N LT, Bsmt , KERERENRGART
%, MARKEE.

class Order {
constructor(aRecord) {
this._data = aRecord;
}
get quantity() {
return this._data.quantity;
}
get itemPrice() {

return this._data.itemPrice;

get price() {
return this.basePrice - this.quantityDiscount + this.shipping;
}
get basePrice() {
return this.quantity * this.itemPrice;
}
get quantityDiscount() {
return Math.max(®, this.quantity - 500) * this.itemPrice * 0.05;
3
get shipping() {

return Math.min(this.basePrice * 0.1, 100);
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B, FEACRIBAMITEAT , XA HMIFLEARKAR ; BE—NDERKLELT , 10
REEREATUERNTA , BT EMLABSHER , feie— 1 FaF  STER
HRARRBEFH.

6.4 NEXAFE (Inline Variable)

2 A4 : NECIEATAS S (Inline Temp)
REMEM : RGEE (119)

.+
I
T SBT

let basePrice = anOrder .basePrice;

return (basePrice > 1000);

return anOrder .basePrice & gt;

1000;

il
R , RS RARBMIAENNAT , AENTRRIFRR. @

R , INEFHAURERAGEAKRIN. EHLMER , XETRESHRE
MFHERAES, ZERAEN , MMXIBENEKRFIRHSREE.

figi%

o KEWAEEREENNAMNRENIZEIMER.
o MREERBHWHEPHANRABY , FBHELANRTEY , FHITR.

Tip
XEATHRAEERFME—IK.

o BB MERATERMTT , BHEBR A ERERABREEANANREN.
o M.

o ERUANY , B—EHRHMITBERALERMT.

o WA EMFER R EE .

o MAR.



6.5 AKEFEEA (Change Function

Declaration)

R4 : ER¥ M4 (Rename Function)
Y% : R4 (Rename Method)
%A% : INS% (Add Parameter)
2 A% : BI&S% (Remove Parameter)

% : BRE % (Change Signature)

o
f(x,y, z)

g \ o
f(x,y, z) {
}

function circum(radius

function circumference(radius

il

BRI P FEFRF Y BV NRINE R . eREEEANRIL T AN R L8/ el &
FE—RTE—G , ENHMEREASNXT. MEAMER—H , REMiF
WMRARFEE LEURT KT, IFRRTEISA ARG FTEMR A 5 5 MABRLAK T
WIARETHRBRA |, LBROTENETFRANITA , AEREUR IR & E Rt
BHTEM. E5F , RN , FAT AR XLEXT , RER/ OB




HFXLEXTME , RERNTRYBERNET. — M FEFREOLR—IREHR
BAE , MALEBRHSEINL, BE—NFEFHAES , TRDGEE M
EEFEN, “HEXTMEFTARREZEA , ERBEANEE—REK , FImE
—NEFME. "IFERRELEIMEXFSIARN. ATREREFHRA , ER
RELTbIY . MRFEEZ—DEBRRETFTAX , —BRIMT BFNET , BER
REGERI . XHE , T—IXEBEIXBRARLN , TN ABRNRELTEIRE
Fta. (F—NEuRIREFRFINE | £ —AERER XN RBNAE , B
EXAERERERBNE T, )

T RS, BENE—H. RRNSHIIRER T RPN A-SIMP R I
4. RENSERET LT, RBEEXNLETIF , A REERX R,
BRINE — R AR R 1B AWRE SO AT EMEI | FFEZeRES %L
Z—A (person) , IBAFKHIBIERX N RERALIEAT] (company) HFES
B, IMRBICRIIERR NS IR N R BT | XEAMEREIE SRR KA
AORUAEHRSE 2 .

ER SRS MR FTERE | CRER AT — MERFTHRHRME , A
MEBRNLENIAES . EREENMEIFF , BRSBIIRZ T, “RIEHEESHE
N HIZ AT TTR T 8 N7 X MRS, BRI 2 R 2K
YEREMH BRI MAERREAMA R —ER RN T EELRMNRTIBAKX
T (RBMRAOARNERR) .

ISR IERES AR | IRB RSN RT A, FKATRER — A SRR , AT T
SATEBE—RER 30 RARMFK , BAXEXIHER T . X RS
BINZR SIS (payment) MR , ERISHEHIBNE » MREAZIXR , &
EXPERB S REORE |, (BIFL R TR SRR H N H AR
Y@ HZ R AL WA RER AR MR AR—maiER | 185
TR R

SEEMEDR , E—EMRNERZIREERER"  MABRESHER LN, BT
UERIMEES LR MERAEMTIEERER |, XA L IARF AL MBS
TR, A BeE AL E R mIR .

EABFS| BEMTIEN , KEFRAERENELR. BHE” (rename) EXE
EBEHRNERN AR T, RARBTHE | RSB X AN EMFRIERI S
£ (Rename Function) , XHREEEWIMRAKMAE. NUEKARE , FTERS
EBHLERBRSHIIKR , HUEERR .

ik

SHTFABFRARENEN , KARRT —EMiE. XHIFRARBEX—FEME, M
RRARBAMERLT , —EWRERMBIEEER. T, R BFHE—BI5h.
CH-EMRAME , SEMEREBA | BERZER , BLRUERHNAR
BHIBENARLLER. T, EHTHEMN , KEBEEXERTEE , BRES
RE— SRS RER AR A TR ARE. MR, B BERNME. F
BRI LR AT AR SBBOARA ARG , RRBHRS AT AR , HEBRA
B BEEBYNE LR, RENRBRFEPARERLRESR , g
HESBYHMRER.

RO



WRERBHR—NSH , BREHERBANZEERISH.

EREREE |, EEACARIIERE.

TR BT 1R R BAER B FEEARI TS |, KB B E AR EEEA.

M

RIFAEIERMBBER A NODSER | FTANR RS SR g , XABRMSE , &

WP, GFR , TR, anRIBR)T Rk , EREHEY , FHRUREH
A%, )

TR MOL

o MRBLDEMNE , SEXTRBUANEIINEN , FREMNRGSRS TR,
o {EFRIRIRERER (106) KreRBUATRIRE —MHRTEREL.

Tip

MRFTHIERIRREN AT , ARSI EuE — N S TR AN RN £

o MRIRFRE ORI FRIVESEL , FRTE R AL,

o M.

o Xf|HeR%RfE FAEXRREL (115) .

o MRFRBEMTIRNKAT , BREARZRBEY (124) FHZE Rk
BT,

o MR,

MREEBMMRIEET — M RBE LSS, BAXS TR SN KIRA |, 1R
P RET SRR — DEEREC AR — B |, FHEIRR AR A
R MRAXRBIN L EMRE—DEMAERRDEI , BARFTEERL A
BIEl 5 anREAKUKZ BFRE— MRS , B2 FRAETN IS i
R,

MREBEM—ANEXINEAE APL, FERIH R f5 , RITNEEEM , KR
RIS BAA“NIELE A" (deprecated) , ARIGAAE i — R A(E TR
. FRBEEOHER FREEE N BRETSEHERL , BERIBRIENR,

ol RBA (RAHHE)
TFRIEME AT AT -

function circum(radius

return 2 * Math.PI * radius

BELCKEEAEN —RIL. BEBURRHBNER

function circumference(radius

return 2 * Math.PI * radius



RIEHRE FTA VA circum KA |, S E A circumference,

ERRMNMIBESIMRT |, “SREFTARAIARBAt T XHERREDER. §
R L FH) IDE BEREERIFAR | BF 1AL B 3tTmeRisis | Hes
BIERIRMR, RSB ERE  RRS LT X  BMERFRIRATAR , A
RERTRHRZ B (BFHHE R — Rt 7.

RS EMIANARR « IETEERE , BRRBER  RREXARE. RIif
TRENBIRIEY : ARERABGER IS |, ABRMSE , kTl 4 , Wi,
RIS, SRIEBIIA.

XA EMPERHERRET |, ORISR ERAEMEHER (3F
U, FTERERHED , MREZTHE) . MRAEAAZHLLARE | sEFMR
AUENBEIHEMTR , XHHERIREEK. BNRABRERS , FEMRSTR
RBF. FH, RPN EFIHAME— , HATREERIRIE. filgn , FABGLAREK

“ N”BA Person 25 changeAddress ER¥IH % , (BRINERK R ERH
InsuranceAgreement 2t H— R L KR , MEHFHIEEREENETF. BR
HMEEZR , RMEAFE—SIIMTTA. MREXLRALI , RSB CER
TR ML, FRE, RERBRMIANE T 4% |, ROLAIEARBEIRE| E—4
EAEMICRE | FRATBAMIEER—E,

Jufl - RBHE (TRAME)
ERIA £ T A HRAOEN -

function circum(radius

return 2 * Math.PI * radius

RBTIHAMIE | TETE DR BAE IR AR (106) -

function circum(radius

return circumference(radius

function circumference(radius

return 2 * Math.PI * radius

BERF BB ITING, , SASE S | HeR 2R (E FAPSEXER %L (115) : 3kth BT A A B R ¥
7T, RBHBCAR IR, FXREBCZ SRR APATIR | BRI NS A
B, BRER—LERE. IEAREEMEYTE  F AT AR B R,

REWEMFIERBTERIREREHNORE , BEXNEMFEEHERTERA
API—{§ fix st APT IAREEIRTAUE S, A LRI G , flEE
circumference BR¥ 2 7 , FHATAEFEM , 3 (ANRATUKNE) ¥ circum REHR
10K deprecated, $RSEFRAAM OFFR UGS circumference SR , B 1EIM T
T, FKEMER circum eRE, BMEHOTHIER T Wk circum sREC X MRARHIL
=, EOHRBET - EFRNEF.

06 : Fms



B —EEEBENRGE , HPHRR BN Book £ , R PUEZME

(customer) HYFRIT (reservation) :

class Book...

addReservation(customer

this._reservations.push(customer

WAKRSEXIFSMERTLT” , FHIKEL addReservation FIINFIN—N 544 ,
RAFREXRTUTR 2 AN E BT AR, tREERE SHIREIFE BT
BRAA  WATREEBGW ; BNRAT , ROATUAXAIBA ML, TEHEH¥
iy ER

B, FBIRIGEE (106) IE addReservation HIBREUARIR G 3K | fust—/NHTeR
B, XNFREERL SN addReservation , {BHTIHPIA KA BERIETH X442
F, FIEKLS LA FRBE— AR ENIRIN .

class Book...

addReservation(customer

this.zz_addReservation(customer

zz_addReservation(customer

this._reservations.push(customer

RRESTEFRIERPIENSE , REHESBRBFRARREEI T (M
EXRAERAMIETRIX—F) .

class Book...

addReservation(customer

this.zz_addReservation(customer, false

zz_addReservation(customer, isPriority

this._reservations.push(customer

EBRARAZET , EWFIA JavaScript KBS HHESLNASIAKE (302) |, #
RRARA—ELREIXHSE.

class Book...



zz_addReservation(customer, isPriority
assert(isPriority === true || isPriority === false

this._reservations.push(customer

WA, NRFKAEBRARANH T, IREREHSH , IMEELBENEHEE
—RUKE ZNERRE |, WERERPHENEF REERS.

I | BT RASTIRER S E FAPOEReRER (115) , (EHRMEBEHMERRRLR. XH
HA MR AR —MNARE.

MK T IEHERBHE RN LT T, —RME , W BEREUENST ; 8
WRBLE , WAUERA—EEBAE.

Jufl : ESBHCHRME

BERTHSEAIERMRE 2 34 | SEN— 2%, BT IBAMELR , XIIMNEMTF
TR AR SRR E RIS THEME — N EERHBIT.

BRIRE— K%, ATHWMPAR (customer) BREREHEZZ (New
England) #i[X :

function inNewEngland(aCustomer

return ["MA", "CT", "ME", "VvT", "NH", "RI"].includes(aCustomer.address.state

R A R Rt 7T

VA7

const newEnglanders = someCustomers.filter(c => inNewEngland(c

inNewEngland B R BB T BRI HTERIM (state) XTUSE. , BT RSB
FERTRAFESEIK, RFDEMX TN , FEHIEFMATD (stte code)
FERS A, IRERRAESIEST P SRR B , (X R B S T 0h s
.

FEERRARHERE |, FEE S MiRRERE (106) |, BEXBEKRSEXER

WA —REM , AN EMSRER SR, KERRGEE (119) REHBAE
BHHS

function inNewEngland(aCustomer
const stateCode = aCustomer.address.state

return ["MA", "CT", "ME", "VT", "NH", "RI"].includes(stateCode

RIR B RIRGRER (106) BIEZHTERLR :



function inNewEngland(aCustomer
const stateCode = aCustomer.address.state

return xxNEWinNewEngland(stateCode

function xxNEWinNewEngland(stateCode

return ["MA", "CT", "ME", "VT", "NH", "RI"].includes(stateCode

KL FREE — MAC T RIRE &S | AR KR [ RN 4 F R
Bt (RWEER], T EARXLIEN AT , IHIFRER—HRE. )

KRETERRMTERANIKEE (123) , IERIARGE kNS HANEKEE

function inNewEngland(aCustomer

return xxNEWinNewEngland(aCustomer.address.state

RIBFHRSFANEREREL (115) EIRRBNEXZNAMLL | HER 2 IR AR
AEBCHA TR, FKATAR RS — AR,

VR

const newenglanders = someCustomers.filter(c => xxNEWinNewEngland(c.address

»

|HER B NEXEI &R AR 2 Ja , ERAE R AR RS | JEReR e A4

=+
VA7

const neweEnglanders = someCustomers.filter(c => inNewEngland(c.address.state

»

TUEIERSL...

function inNewEngland(stateCode

return ["MA", "CT", "ME", "VT", "NH", "RI"].includes(stateCode

BUEMTRBS T EBAMENAR M , A EIBAMEENS®. B
HUEMT RN MRS ERMNK A, SHEFHEN , AlEBA s
MARZMHME LT  HAESEM TREE R R BHSTF. WRIBEIZU
XERBIF , RELRTEANTRAENEMN , EETTUER, ERLTemKR
AR RANERDIR | I fa (BN EMITAE.



6.6 HEAE (Encapsulate Variable)

T BEEETFE (Self-Encapsulate Field)

B4 : HEEFEY (Encapsulate Field)

L}
\IIIIIIIIIIIIIIIII

L J

"'l:: —

L]
—;
A —

———
——

let defaultOwner = firstName: "Martin", lastName: "Fowler"
let defaultOwnerData = firstName: "Martin', lastName: "Fowler"

export function defaultOwner

return defaultOwnerData

export function setDefaultOwner(arg

defaultOwnerData = arg

il
EMAERMBRERFTHITER. RBANESAE L FHARERAE A
%, MERAR. ERETBBERNEET  EEVULRE SRR BeREEA

FeReR%y (BPIBAPSEMIRERY , (HRBFEAAMEL) . SHNERRBEE R
KFERRX , ERHREB R EMT TR,

PIEMERIGE , RARINESTIXF RS, RBICEIEMRE | MR
RIRHE BT 3| BRI , BRREFMAEEETT. MRBIRN A VIRTEER
N PIn—N RIS AR S |, AREAR AR, (BMRAVIRTEEEK , &
MEMEREAAEZEX , XS REEE KRRRRRE.

BT, anRASERAS —Ab 9T 2 EFRRVERE | BIFaINAIH TR AR BTE &%
FRE ST BRIIE], X8, FRAMBEIE EMAL IR MRS A EHA
LR MO XX B S

HERBRRMEIEAR LTI, EPEREER A—NIBMWIHININ A, AT AR TR )
BWAMERBIL ; TIE T UARASUR INBHRE  B B IE B RS2 . TSI
2 X THEAENEE , ARCHIERSEH AR, T HERKEX,



RAFBE R, BIRMEREEAR , #HEMUEER. LEREREN , —8
FREUSIEINGE A BIRAE |, TS EIEX ORI RER , W%
WEMERE—HELET ZERRLUE.

T X R T IEAARAS RO BR N ZRIFRLE (private) |, BIRHRRFHIER
H, FUFEL—NATF (public) MFEE , HASEBERERLE (FEXFE
T IANEMFEEPARERTE) SR/ NI, — 2 ESEtimaiA
A, BMELESENE , AAKIE I VIR R MR T B—— X A AR A B
), KEME , WAABHEERILEET —MR—NEREIFTERFREH
RERNREE  BAFKNAEICE DN AT, ERFEZET , BEET
BEIRZ—TMERNLR.

HRBIERER , AT, FUEBIEEER. MREIEIREBY , MARERTEHR
REFATNRIESE H 2 igd 1. KATRUR IR BIEURE | TR e Bk
TE—— XA RS S R R BIRAES |, AR R O LA ERI T B R 3%
. AR IR ARRDERH.

figi%

o BIEFRRER , EHTRMENLEME.

PITHERE.

B U EAREENARE , FHBCOARGENII KRN, SAERZ)E,
PATIAR .

PRI WM.

Tip
BRRINARIEEZIRAE, ERENL , TR L ER S , BRIT
WA, IREBNEERE A MR,

o MR

-ﬁi&%mﬁ%—¢ﬁi,%ﬁﬁﬁﬁ%ﬁﬁ<mmo
ol
FEEA L RERF R T LB BNHIE

let defaultouner - { firstName: "Warcin’, lasthame: 'Fouler!
EAEHNREBTIRTS -

spaceship.owner = defaultOwner

B BREURAARIXF

defaultOwner = firstName: "Rebecca'", lastName: "Parsons'

BHAEREE GBS N X BEIRNERE , Ae M EiErk.



function getDefaultOwner

return defaultOwner

function setDefaultOwner(arg

defaultOwner = arg

RIEAIFIEALIEE R defaultOwner (IRED, & N —4L 5| AAEURNAN , MEH
BRI BB R

spaceship.owner = getDefaultOwner

BRI —ALZTEBVEMNRID , BB HICARRER.

setDefaultOwner firstName: "Rebecca'", lastName: "Parsons'

grEHRZE , PITIA.

SIETEHAERAEENRLZE , TR M. X—SHNREAR
A, —RERBERBRRT ZEMI A , RTRMRERVRRAR A& E#R)
SAE, FE JavaScript F , FKATLUBAEFIRIR BB R B — 3 tb , FE
RS IRIERER , XHERMRS T A W,

defaultOwner.js...

let defaultOwner = firstName: "Martin", lastName: "Fowler"
export function getDefaultOwner

return defaultOwner

export function setDefaultOwner(arg

defaultOwner = arg

WMREHAARFRFISTAEANAR , TUEEERSL , AEEAPITIIL  KER
BNBRBEEREAZTE. XEERT RERNOARBEFFRIEE , RITUA
TERNMENERRNEF (20 _privateonly_defaultowner ) , $&fEfFRMH
B i,

BAREWABER BN L get ATER , FTRATRIS X RN .

defaultOwner.js...



let defaultOwnerData = firstName: "Martin", lastName: "Fowler"
export function getdefaultOwner

return defaultOwnerData

export function setDefaultOwner(arg

defaultOwnerData = arg

JavaScript H—FMEH] : AEEREFNEERFFCEHNET , RIBEFIEEEAS
PEX Sy, FRICXFMBIAFRN BB EEARERER” (Overloaded Getter Setter) [mf-
orgs] , FFRFIRIUR IS AL, FTRA , BARIKAER get B4R , BIREIREE set
EIE: 8

ESE ]

BTN RREAREMTIEXT BRGNS BT 35 | (ERBEEHINAEHRLEMIN
VIRFNEFE , (EFF BB AR S L

const ownerl = defaultOwner
assert.equal("Fowler", ownerl.lastName, "when set"
const owner2 = defaultOwner
owner2.lastName = "Parsons"

assert.equal("Parsons", ownerl.lastName, "after change owner2" // is this ok’

»

BIEREAEMFIERERT SBRINEEIERSI . REMRXELEBT . Bt
BIRSIHE | WFRICERMSERA , FOUTHIXI L E 3| ARMEY , ERIEHIRS
TERNBREY.

XBMAINERTRMSE. R RAINER XSRS TR E B L
EREWR— TR S REERER , EHIREZERR— ORI,

defaultOwner.js...

let defaultOwnerData = firstName: "Martin', lastName: "Fowler"
export function defaultOwner

return Object.assign defaultOwnerData

export function setDefaultOwner(arg

defaultOwnerData = arg

XETFFNREIE | TAHT AX—18, MRRERERRTRELEN—BEE , &
PRl EEERE , EAREINZIHZRXOMIE, (BFEERRARMIEN , 2K
WITRESM IV - LS AT RER ERE BB ZRORER. EREML , EH A BRI
MR IRAT . B—FMEUER B LESSBIRREY , PLanBE HEARIER (162)
MAERIFHSIX — R,



let defaultOwnerData = {firstName: "Martin", lastName: "Fowler"
export function defaultOwner return new Person(defaultOwnerData

export function setDefaultOwner(arg defaultOwnerData = arg

class Person
constructor(data
this._lastName = data.lastName

this._firstName = data.firstName

get lastName return this._lastName
get firstName return this._firstName

// and so on for other properties

HAE , aRE FiniAA defaultOwner ER¥HRAT “BOAIB N IR, BEAHEN

(RD lastName A firstName) EFAE , MERRFAEMBER. XTUlFELE
EREIIRLEMNBEIREIER , BFRIDES AARNAR , FIAKSAREL TER
HIE S SR BRI INE.

“QUNABE LS BOBHREEM PR EUR I B E A MR E. MREKAERX
LENOZEHE | SRERALEYMBEERE. XLEOIETZE , B DMESER(EER
o, EHIRE— SRR,

FIBRTALL , FREEHSEREURIIR B — @A, H SRR AR Eth r] PUR [E]—
BElAR. XBURTEIRARILE , UEEKR B FRRE XTIREURRER , MRS
AR, MRAFERF—FER , PARERBORE—HRIFHBLFLL
ATABTLE R R R R AU TME MBS FLR. RS HRATRERDLRERH— 0K
B, A2 IR EHIXIMERER R NIE E AR LRI AT, B2 , R MES
M RE KK AT RER IR KM R MR AR S 72

EICE , AHREINBURR S, RSN , BRERIRCREMPIRANT —
E. mREEFERA , MFREL RENEHREH k.

ARETIL , BIREPRIRANE , (BEEFARHE, BRI R4 , DRAMTE
R, BRRTERERERNAR , DEBREREIBIENAR. AT, -S|
BIRBERSET , MBEESEHNAE—MEERER.

6.7 AR ¥4 (Rename Variable)

Nname

n ]

let a = height * width



let area = height * width

il
1SS RO, SETURIBORR—BRRFET 4 NREE

ZRAFIFHIE, BEREESCETREA—ANERAEEABTH , BHERA
EXYEBERINR T AN ZRARFNAEMERFRERRET.

ERAEEMT , BFHIFRMBEER. RE—TH lambda REXPERRLE ,
IRERERBRAS—BIHNETE , REEAR—A TG4 , BATENARE
XA ETFXHRIEW. FIE , ERBMSHANEE RS, NI JavaScript X
HRSSEEEST , RERIERREEEREATE (TEXESRREM

aCustomer)

MTERISRY —RRFARNTE  NFEERAOHE. XEREWOEHH
o

Gk

o MEXEW ZER , EREHHELE (132) BHEERE,

o RUEFBERZTENNRE , B—BH.
Tip
WRAEF—MBEFRFERTZEE , TME—TEAHAZE" (published
variable) , BLESARBEFITXNEM.

MREEBENREY , TIREHEHE— M HEFZT , KB —B3ERRG ,
BIREBUEHITIUA.

o MR,

biex])

MRBRENZERERT MR (GNETERESH)  MHKERRH S
B, XFMERKER , MRERTEOH  IREIZENHMAESIA , BRIT KT T
MG , BREPITI | MRIZE MM T AKRA.

MREERWERBAILT BN RE , BRI, RBERSALTTRERRS
FRE :

let tpHd = "untitled"
BT R RN EME !
result += “<h1>${tpHd}</h1>"

F—EMANEHERE

tpHd = obj["articleTitle"



XFRXFMEN , FWEE KRN ZZAHETE (132) -
result += “<hi>${title </h1>"
setTitle(obj["articleTitle"

function title

return tpHd

function setTitle(arg

tpHd = arg

MM AT ERS
let _title = "untitled"

function title

return _title

function setTitle(arg

_title = arg

KAUUREEMT X | B BREBNEKEE | XHAERERENERERERE
BIORE. REHRDZHEE, MREANDZER ZER  UETHRBEIFTR M
HEABKE , BPALERIFEIMRE , BEEHEARBURE.

Tip

MRIEMHSAEANEK , EEMETEF , KA K EUERE A4 A getTitle , FFH

HAp A EA ARSI FRILIFK.

HEBYSA

MRBERLEWE—NFE (REERERERMGEEENTR) , KSR
ENEE , IHBAFTEHE , N UBESTEREL. BNERNTEFREX
[=3R

const cpyNm = "Acme Gooseberries"

RERE—SEREFXIEE

const companyName = "Acme Gooseberries"

const cpyNm = companyName

BTAEE , T ATAZE—BEE| AIRE ERAE , FHSIRFNEE. 258
YEE  RelEIENE 8, REVEFPNNEES  ARIEHEERHILIA
METF. XHREMGIALEFREMEES—R , MRMEAKK , BERE E%E
FUHHBEZ—R.



XMUEMUERT R E , WEHERTE A RAEZEUNZE (640 JavaScript
BRHPSHNEE) .

6.8 S| AS¥TH (Introduce Parameter
Object)

—T—e

f( LI ’l)
S

function amountInvoiced(startDate, endDate) {...}

function amountReceived(startDate, endDate) {...}

function amountOverdue(startDate, endDate) {...}

function amountInvoiced(aDateRange) {...}
function amountReceived(aDateRange) {...}

function amountOverdue(aDateRange) {...}

il
RELFEN , —ABIRTERAEHRIT , HIRT— AR — MR, FR—ARIR
EFBNMIRRE , RERAZIU— MRS,

BEIRARREME—HANENS , RAXUEBIRR BRI XRESAW. £/8
WEURGH , SIS ESIRtAtEE. FRLYEMZ T, FrEERRERLS
MR E L 1B R E TR H P HRTTR | WiR FHRSHN — 2.

EXMEMARIENEET , ESEERBTFERERMRE. —HIRHIHHHEK
TREEH , PO AT ARARRFFIITARE XL, et R ECRIBIR B
LR RAITA—TRER B — A ReR% , thralseA— N SHERURGMS(E
FREdRRBA SR, XIMIRLSYERBRESER , BXLREMAR TR
B TSR E PR RS, RAENY , XINEMERLTER
NEBRHEA—EMRATASIASBEIZIT B LR , FEN—EHIaK
&,

figi%

o WMREEERE—NEENEIREH , FeE—1.

Tip
Bl TEAZE , RATHRIBITARERASIRES. KEFELRERBRX
SO N EUREEM R XS R [mf-vol,

o MR,



o {FABUTRINFEI (124) A BSRAIREHIE—

.
o M.

o BEFHAMRE , FAFBIREMKE L KA.

B, KRR N BIRLS

ER—4 , PITIA.

o RFPURGEMTREHTR , B—RASEIIRT SN NS HmR , REH

FRESRIIS %, M.

biex])

TEHERRIARBSER —HIREZ (reading)

, RERBHEM—FSHRL

TIEEMIEERETCE (range) . JREERMOEBIENT :

const station =
name: "ZB1"
readings:
temp: 47, time: "2016-11-10 09:10"
temp: 53, time: "2016-11-10 09:20"
temp: 58, time: "2016-11-10 09:30"
temp: 53, time: "2016-11-10 09:40"

temp: 51, time: "2016-11-10 09:50"

TR R SR TR E I H HE R VT R IR BESREK

function readingsOutsideRange(station, min, max
return station.readings

filter(r => r.temp < min || r.temp > max

A FXER A RAD T BE R T X AR
ARA

alerts = readingsOutsideRange
station
operatingPlan.temperatureFloor

operatingPlan.temperatureCeiling

EEE , XERARRBAZ N RPHEIEE | EF X iR LR
%4 readingsOutsideRange, {XFR“E{EiTHI”H) operatingPlan 315 B T BIMNILZFRKFEK
i ETEER TR _EFR , 5 readingsOutsideRange  FT A F AR, HXHEMH
A& A TFHEIERR R —EBEME A DN, , RIFERHAEM—A %

%. RSB ENBEHENBURRH—



class NumberRange
constructor(min, max

this._data = min: min, max: max

get min

return this._data.min

get max

return this._data.max

KERT —NE, MAZEARK JavaScript 3% , HAXNEMEE R E—RINE

MR, BERAIBITAREEIFZNNET. BAXEEEABIIESITAN
AE , WHEBRNFER—EIHA, BN, EXNHET , RS REMEMEHR
TR , FRATA TR AR EXR (Value Object) [mf-vol, FE{ERIXE
MFEE , REBBEN T HRABLARETR.

RRESEARERGER (124) |, IBFRXNRIEASIES

readingsOutsideRange,

function readingsOutsideRange(station, min, max, range
return station.readings

filter(r => r.temp < min || r.temp > max

A JavaScript F , WIKAFEEIOARATRE | EEHMES T , RLAEHAA
WAFHBEAEN null {8, R T EXAE.

AR7

alerts = readingsOutsideRange
station
operatingPlan.temperatureFloor
operatingPlan.temperatureCeiling

null

BERAL , BEISEEYRETA , UK X NAREBE. e, ek
HREREHRRL , FASENIRETE.

ARA



const range = new NumberRange
operatingPlan.temperatureFloor

operatingPlan.temperatureCeiling

alerts = readingsOutsideRange
station
operatingPlan.temperatureFloor
operatingPlan.temperatureCeiling

range

W EERIZAEREMITA , RAFRNSEEHRER. AN XNARE

DEKARITAESUERS MR T . SN BRKETTE

function readingsOutsideRange(station, min, max, range
return station.readings

filter(r => r.temp < min || r.temp > range.max

ARA

const range = new NumberRange
operatingPlan.temperatureFloor

operatingPlan.temperatureCeiling

alerts = readingsOutsideRange
station
operatingPlan.temperatureFloor
operatingPlan.temperatureCeiling

range

BT ERITIU. RN | KEEELE S — 2%,

function readingsOutsideRange(station, min, range
return station.readings

filter(r => r.temp < range.min || r.temp > range.max

AR



const range = new NumberRange
operatingPlan.temperatureFloor
operatingPlan.temperatureCeiling
alerts = readingsOutsideRange(station, operatingPlan.temperatureFloor, range
>
XMEBMFRENXILATART . AT, F—HESEERE—NEERXR , TRE

KAEE—2, QIR IMREATIRITARBEHER. EXE , KL SEE" R M
—NERE, AT MERERELREZA.

function readingsOutsideRange(station, range
return station.readings

f ilter(r => !range.contains(r.temp

class NumberRange...

contains(arg return (arg >= this.min &amp;&amp; arg <= this.max

XERMAE TE 5, FREHITE— N EESBKSEE " [mfrange]2k, —HIR
A SEEXAMER |, BATYERAERBEP RN R K/&/ME XX EFR | 3K
AEEZBEATUEHBCAERSEE 2.  (Fi20 , KB EMAE B SET”

ZEHR K] temperatureFloor # temperatureCeiling &4 A temperatureRange, ) FENIZRIX
LO ST I AT B AE R |, A RIM—LFRMITR |, RS ESEE”

b BCEMERATA, Phn , FRETBES StA XN SN BT E HRTA S

EREL , FHAA— M EENENR.

6.9 BRMAHE I (Combine Functions into
Class)

f(m) -

f()
g()

g(m)



function base(aReading
function taxableCharge(aReading

function calculateBaseCharge(aReading

class Reading
base
taxableCharge

calculateBaseCharge

il
%, ERSPIRFRES P RRERNME, CIIERESRIRIEIR— 5

B, B—E PR SR BRRLHARFITRURIME. EMNRARXNKES
BREME , EHMRFT AT REE A,

MRAM—HRPTE A EHUIRMEE — IR (B85 2R XREIREAS TR
R¥) , EFAK , BRHMRER KT, KB X LR R — N AN
WiR | X RNENE X LR T A MEF Z S48, WA WEREAR , 3 EXH
— XS ATUE R EiE 4 RO H AR

BT AT LUEEBNERBRARER , IPEMELIEIT— Ml , TRIMHAKITE
P, BEMEMTIHRKIELT,

BRHARZ—EN A AR ERBAS LR (149) . BAERHNERTF
&, RERFRBIN LTI, ERZA—KFLE | B e USSR Rk 02K
&, BIEITERHRIRAELIEN S B3 5% DR RIT— 2.

KONE R —HRBA AT AAA R— , MARTUASGR— MEERR. B%
FEME TEMIFRERE , RARZFMNERLRRE. WRFEIREL
ANERER , AR AZRTER,

ERLHBEST , ZAR—FLAR , MEBHUE. EXXHHES , "TARE
¥AEAXSR” (Function As Object) [mf-fao] B AR IILX N EMFi%.
i
o EAEKICK (162) XZ PRI RAREBIRCTMAE.
Tip

RN EREH MR BIRERBLAMICREGN , Nz NS HR
(140) KHLABLAMICE.,

o MWTEMAICREMNENEREL , Z AR (198) HHBNFX,

Tip
ARERBOARHE AR S HMELZ LM R , MNSBIRF L.

o FARMEIRZBIRC RIS E AT AR GRR SR (106) REKHSE , FHFEAHFK.

biex])



REREEZKX , BE—ITRZBRNEE. (DAME  RAEREXIE=IRE]
RIREAZK , MPEFRMBAKEZEFMM. ) T, KEMT —FMATEEZER
HHATOKRAER RN, 0B SFRFZIGRKITERNBUE | FRIZEBUXAH
IZH (reading) :

reading = { customer: "ivan", quantity: 10, month: 5, year: 2017

N SEAL IR X LIRS |, AT B RZ WA EMRERMUKITE , TEEKKE
T AT E<RRLZE R (base charge) MIZ4E.

..

const aReading = acquireReading

const baseCharge = baseRate(aReading.month, aReading.year) * aReading.quantity
»

EFRRZ , —VEFRELTREERH , KEROAGIS, R, RBAE , RER
BEENLERE , MARZH.

g 2...

const aReading = acquireReading
const base = baseRate(aReading.month, aReading.year) * aReading.quantity

const taxableCharge = Math.max(®, base - taxThreshold(aReading.year

BHEHROAILT  TEEMBRANARBEZ THIE. WRRIRKE —HHKS
18, MAEKMESEEFRGEL (106) 7. BHBHE , FHEIACEHT N
T

g 3...

const aReading = acquireReading

const basicChargeAmount = calculateBaseCharge(aReading

function calculateBaseCharge(aReading

return baseRate(aReading.month, aReading.year) * aReading.quantity

BIXE , ZAE—FEANTE) , BICRTERIL R Fin AR X R,
EXH—NTUZRBHERET , EEF T —AXM4F  RE R —ERAEEIRX
BIHE. REEEXNABZMLEY , IhXRMSHAPNIIRET R LFEER
EREKAR. AWER , AR ASE R,

HATLEAERICT (162) KCRAMK.



class Reading
constructor(data
this._customer = data.customer
this._quantity = data.quantity
this._month = data.month

this._year = data.year

get customer

return this._customer

get quantity

return this._quantity

get month

return this._month

get year

return this._year

B/t , BEIEF LEBHEK calculateBaseCharge #MEHTE ) Reading 257, —1%
E FIAHNEEEIRE | FAA Reading 8B ALK , SR AEREPEH
Reading 287,

g 3.

const rawReading = acquireReading
const aReading = new Reading(rawReading

const basicChargeAmount = calculateBaseCharge(aReading

SREFRAIMIS R %R (198) 4B calculateBaseCharge #{EH 2+,
class Reading...

get calculateBaseCharge

return baseRate(this.month, this.year) * this.quantity

g 3...

const rawReading = acquireReading
const aReading = new Reading(rawReading

const basicChargeAmount = aReading.calculateBaseCharge

WREHEN |, HRIMEZFRHERE (124) , RBRIECERH XXX RE
&,



get baseCharge

return baseRate(this.month, this.year) * this.quantity

g 3...

const rawReading = acquireReading
const aReading = new Reading(rawReading

const basicChargeAmount = aReading.baseCharge

FX/NEZF |, Reading ZEHE Fimd AN &N baseCharge REE— N FEEEHRIT
BHME, XE2FE ,, ERFES“C—AR RN (Uniform Access Principle) [mf-

ual,

ZERTT USRI fi 1 ORED |, SEAREHNA S  AEEE AR,
Z ..

const rawReading = acquireReading
const aReading = new Reading(rawReading

const baseCharge = aReading.baseCharge

BETEERSINFANEAE (123) € baseCharge AFB4Eia, it , HRITH4T
NAWEMTFEEROITENHRA MZE. i, ROEBENE Fimalsk
F{E FAHTEER baseCharge B,

g 2.

const rawReading = acquireReading
const aReading = new Reading(rawReading
const taxableCharge = Math.max

[}

aReading.baseCharge - taxThreshold(aReading.year

12 FRIRRERIER (106) WitB N FIZEF (taxable charge) HIZHEIRAHRERER :

function taxableChargeFn(aReading

return Math.max(0, aReading.baseCharge - taxThreshold(aReading.year

i 3...



const rawReading = acquireReading();
const aReading = new Reading(rawReading);

const taxableCharge = taxableChargeFn(aReading);

RIRTZ MRS (198) FHFEN Reading 25 :

class Reading...

get taxableCharge() {
return Math.max(0, this.baseCharge - taxThreshold(this.year));

}

i 3...

const rawReading = acquireReading();
const aReading = new Reading(rawReading);

const taxableCharge = aReading.taxableCharge;

BTHRIRESIREEEERINTERLN , ST T RENEHITB R Rk
[Fl, —fRmie , BE A TR R ; (BRES MHREN LIS E AR
¥R (Pban JavaScript #ME S ASIERTRIS A BEIRMAR T M) . R
BURHH TRERERT , AR HEKERSRET,

6.10 BB E ZE# (Combine Functions

into Transform)

f(m)->A

e){" } =

> o B

g(m)->¢

function base(aReading) {...}

function taxableCharge(aReading) {...}



function enrichReading(argReading
const aReading = _.cloneDeep(argReading
aReading.baseCharge = base(aReading
aReading.taxableCharge = taxableCharge(aReading

return aReading

il
ERGF , B8 FRIEPER G —EF  LEBTHERSMIREES, XLIK
EWETRERE/LIARMAT AR, RXEit T ZENE SEREIRAERIRRMT

HEE., HERELEMFITHIRERIRRIZEBUHEI—4 | XHRL AT IAFEREE R
WAREIMEFX LD |, BRFINES.

—AAREXBEIEAZH (transform) BREL : XFREHES IREURE BN | ITE
HATERIRASERE | BIRAESIEUFEEIEANG SR, 57 TR , Hatts
LR FERN TR R AR ST R IRESIERZEE.

KA SRR BRARZRMAEGRIE (144) | FENMIER ERIREIES
B—AN%, BIEMXMITEZEREEILS. IWMAEMFIEERER , KE SR
RARBEFEANRENERERERRLTH— . A2, FEF—IERHNX
- INRAEEF LXTREARMER , BAERLRIFES ; WRERETH , IREW
RAEWEFHERERMICRT , —BIRMEREY KRS BIEIIER 2.

KEWICERRAGERNERZ— , BAT BETHIREBRENZEINER. N
B ESR , RBRGERER (106) thAEERESR , {BICLAFIERREIE BRI

B, AAIERBMENHREOBIRRE—E , FEkATE. SIAZ#R (BFEX)

RN T IERXHZEIRILFTTE.

10507
o QE—ATHER , MASHEFTEZTHRMCT , HEEKRERZOCRHME.
Tip

X—HEE FESHAKICREORES) (deep copy) . BB MZEMNUE
HRTRASBBURKAITR.

o PhE—3ZiE  BHEKBALTHREHT  EERIEATFTERMEIBHICR
F. BREFRARE , SHERXIHTE.
Tip
WMRITEZBLRE L, FSMIRGERE (106) R4 .
o MR,
o SIHAMMRRAITEZE , ER] ERDIR.

bieR.l

EBRKANEE , REEFTHRERS , UMETEER T XTSRRI AR
M, FIRZRERNZOK, 81, AXMEEETTRMSERZM (reading) , A
MARESRFERAT £ 0%,



reading = { customer: "ivan", quantity: 10, month: 5, year: 2017

JAAREHFT AR AIRIER A ETITE. — R % PR &
RBEA,

..

const aReading = acquireReading

const baseCharge = baseRate(aReading.month, aReading.year) * aReading.quantity

»

FARTERARBNER—ILEERRRD , RABFRHEIAA , 8 TR
HENGRRER —EEMRK.

B 2.

const aReading = acquireReading
const base = baseRate(aReading.month, aReading.year) * aReading.quantity

const taxableCharge = Math.max(0, base - taxThreshold(aReading.year

WS IRXEIIRITRAIARD , RAIMB RS IEMERMUITE. XHNER
ARG, —BEFREY (FITHXAZFMRNER) | HLERRR. KRRk
ERgR (106) SRAMTEXLBRHITHZRE | (EXAHZIRE RINR M SBORTEREFF
F, URHIREF RC 2 RS, AR, BOERAE R —RABPIE T — Xt
HIERIER.

g 3...

const aReading = acquireReading

const basicChargeAmount = calculateBaseCharge(aReading

function calculateBaseCharge(aReading

return baseRate(aReading.month, aReading.year) * aReading.quantity

I FMEN— D INER |, IETE X HIREFIRRZ B RIS S| — D A HeR 2L
KRR AR SRECIE AR |, ISR B BICR  HPBEH
BHARIRELIE.

HERUE—NTHREY , ERMNOERER , SEIHMAKTR

function enrichReading(original
const result = _.cloneDeep(original

return result

FKFT Lodash R cloneDeep ERESKIFITIR R Hl.



XA HRBOR M A T MR FRNN SR , RERNTEZNEEALE. T
XFPERER , FREXR A “enrich” (33%) XMAKLTEHEZ. METEBRRZIRER
TEARBNER , K4 “vansform” (L) KHEE.

KRBk — MM HITEEIE. % , FAIER enrichReading ER¥RIE
SROVRBICR , REARIE (T BB

i 3.

const rawReading = acquireReading
const aReading = enrichReading(rawReading

const basicChargeAmount = calculateBaseCharge(aReading

RIEFKIZ FAMRFEEEL (198) 1B calculateBaseCharge ER¥IRFS EIIEoRIT FEF -

function enrichReading(original
const result = _.cloneDeep(original
result.baseCharge = calculateBaseCharge(result

return result

TR ENED , ARG HEBUERNTR , MARSXBES—IINR. KE
RATLHBIRE , BEXBARBEST , RIFUET AT EREM. ERFIE
PR R4, iy T/ OIS |, ST RSAFA T, (B7ER/INKTEE
N, IRATAESZ A SR, 55, HIEXEREINTE4 &0 aReading , RNE
2—MREFAELE (accumulating variable) . XHEYIRIDE L P HEIRFS 2 IR R K
enrichReading 0} , XM EE L MBRER.

BHE FinfhEs , SHB MR ENTE

g 3.

const rawReading = acquireReading
const aReading = enrichReading(rawReading

const basicChargeAmount = aReading.baseCharge

Y FTA VAR calculateBaseCharge F3th A BME B TERUT |, BRI AR NERER N HRE!
enrichReading BR¥k , ANMEFZEMERPEE : MRFTETEEATRAWLZLE
B AR AR,

EXBEYL—NMEM : 7E48S enrichReading sR¥IET , IIEEIRE T IG3R/FH0E
Wick , XEERAENERRRBMEENCRASHEY. FAREF AN
s



it("check reading unchanged", function
const baseReading = customer: "ivan'", quantity: 15, month: 5, year: 2017
const oracle = _.cloneDeep(baseReading
enrichReading(baseReading

assert.deepEqual(baseReading, oracle

WMAEFKAT MBS P 1 ARED |, e WERXNITRNTFE.

g 1.

const rawReading = acquireReading
const aReading = enrichReading(rawReading

const baseCharge = aReading.baseCharge

BB AT FRFANEXACE (123) K37 baseCharge AL E.,
WEERRERTENBER 1ZE, F—PRICTRRBAIEX

const rawReading = acquireReading
const aReading = enrichReading(rawReading
const base = baseRate(aReading.month, aReading.year) * aReading.quantity

const taxableCharge = Math.max(®, base - taxThreshold(aReading.year

BEABRBMTEZBD_ R ASRERSENHFERAE. RITEZEERR
7, IATRUSeiz Rk (106) . AEXEMBEREBER , —SEHuERd
KHAT.

const rawReading = acquireReading
const aReading = enrichReading(rawReading
const base = aReading.baseCharge

const taxableCharge = Math.max(®, base - taxThreshold(aReading.year

PITMAZ f5 , RAANEKAE (123) Ki% base XE :

const rawReading = acquireReading
const aReading = enrichReading(rawReading
const taxableCharge = Math.max

0

aReading.baseCharge - taxThreshold(aReading.year

ARIETEZ RS R R T



161

function enrichReading(original) {
const result = _.cloneDeep(original);
result.baseCharge = calculateBaseCharge(result);
result.taxableCharge = Math.max(
0,
result.baseCharge - taxThreshold(result.year)
)i

return result;

ERERAARE |, ILEERIRKTE.

const rawReading = acquireReading();
const aReading = enrichReading(rawReading);

const taxableCharge = aReading.taxableCharge;

M, BEKTTUAB X AN E (123) 1€ taxableCharge A2t XIE,

IR RRNEBCRA — KA - NREANT FIRBEE T —IEIRNE , S REMN
4 ? Bt NRELMMRBBH T quantity FERIE , MaSBWIEF—. &
JavaScript o, BHRXFHENRFNINERTREREEMTFIE , SURRBAE K
K (144) . MRMIDES A ZBRGEM |, BB2AMSEXNEAT |, B
MESTSET AR, ERMERHEES A SHFRIREMATE |, RBIEEE
FERETICHHER (FIMENT LR RIRERIE) |, EEITMERLH,

6.11 T Bt (Split Phase)




const orderData = orderString.split
const productPrice = pricelist[orderDatal@].split("-")[1

const orderPrice = parseInt(orderDatal1l * productPrice

const orderRecord = parseOrder (order

const orderPrice = price(orderRecord, priceList

function parseOrder(aString
const values = aString.split
return
productID: values[O].split("-")[1

quantity: parselInt(values[1

function price(order, priceList

return order.quantity * pricelList[order.productID

il
FUERN-BRBERNLERERRNE , HRCEIFS RS B MR
ROAXHET FEBEHRWEHR , AT AR IR TR |, MALRNFEMFE

ZEWAARRNED, MRESBIFHNE , KTRER BRBHRHP— MR | T2
AREMZEE 55— MERAE LT .

REBERIFAFIEZ— , BIRIE—KBATAS RIRFPITHRRA M. "TRefRE—
B2t , HMABIRNEANFEITEZBIEKR , MRS MARIRERS
—FRE , EHETLE. WalsERFEEIRGIEZES RIRFRITRZ MR
BNMPRATHREFT AR,

Ui ERABMEIF. MFSWIFREN XL (AERMRIBES RSN
AREB) RN, BB AR PRI THOAREN (BIA05 X S AR IR AR B AR
i) . EELRMR  KNRIUEXMAESHS B—RIIMBRERETE : 5%
Xt SCAARIEAAT | SAJFHE token fRATRGEIER |, ARSEBSPEIEMMEILSHSR (20
fitk)  REERBERE, S—SEHFARPEHTE , IATUREEEH+—
H , A R AR

ERRGET | MUXHRINBIFARE L , SlangmEstEs MBI aEE TSR
AN, BERARAKRM—RARD , ARERI T BRI HIFD RSB EHI
%, AHALEBIFAMBEMTIE. MR—BAHLIT LTI, £8ER
AR —HEIREMERE , THERPABRER. XA REIFS RS BRI
B, BER IR BN Z BRES.

g%

55— Bt AR R RUAL A ER 2K

o MR,

SIAN—PHEBEREM |, FHAAEAS RIS RS 13 IR+,
MR,



o B—RERGHKEZMERIE NSNS, MRENSBEE—NEA
B, M HBATRIIRSEM. S 2 REPE AT,
Tip
BHBEZMBIRA RN X EREN S, REMY , FUEEAXSEIEEIN
LERLEIRF T HIIRGEMNT R , ARAMEREEAE (217) 18
RS WA TS RSB M BeR ¥ 2 5h.

o XPEE—HBAOAEDIZ R AEREL (106) |, L3R MR AORRINIR [l R HHRSE
.

Tip
A IS — BRI — N # (transform) XT%.,

bieR.l

FF AR TEITAEME HOAE , EFTATREGETA , KITIRETE
Rk, ARKKD

function priceOrder(product, quantity, shippingMethod

const basePrice = product.basePrice * quantity

const discount = Math.max(quantity - product.discountThreshold, ©
* product.basePrice * product.discountRate

const shippingPerCase = (basePrice > shippingMethod.discountThreshold
? shippingMethod.discountedFee : shippingMethod.feePerCase

const shippingCost = quantity * shippingPerCase

const price = basePrice - discount + shippingCost

return price

BRRENEINMN, STHBAKTE , AP EREFBLEMN ARG EFEN. 7l
PITABSIRIER A (product) fEEITEITAT SEMAXMMAE , FFKFITRAR
fRECIX (shipping) ERITHECEARA. RENEBHATRECREMRAMECENITE
PHEARR  EREIWMPSEMANMIL , KX ARLFS AR ER N &
58

IKE SR RREL (106) IEITHACIE RARZ IR k.



function priceOrder(product, quantity, shippingMethod
const basePrice = product.basePrice * quantity
const discount = Math.max(quantity - product.discountThreshold, ©
* product.basePrice * product.discountRate
const price = applyShipping(basePrice, shippingMethod, quantity, discount

return price

function applyShipping(basePrice, shippingMethod, quantity, discount

const shippingPerCase = (basePrice > shippingMethod.discountThreshold
? shippingMethod.discountedFee : shippingMethod.feePerCase

const shippingCost = quantity * shippingPerCase

const price = basePrice - discount + shippingCost

return price

B_HRBRFBENEIRHBUASEOEREN., ERSIMNRT , SHNBETRLRS
BEERIFEHRED , RARRMSE XL SRR,

MRS A FHEIREH | AR B MAEEE.

function priceOrder(product, quantity, shippingMethod
const basePrice = product.basePrice * quantity
const discount = Math.max(quantity - product.discountThreshold, ©
* product.basePrice * product.discountRate
const priceData =
const price = applyShipping(priceData, basePrice, shippingMethod, quantity, d:

return price

function applyShipping(priceData, basePrice, shippingMethod, quantity, discoun

const shippingPerCase = (basePrice > shippingMethod.discountThreshold
? shippingMethod.discountedFee : shippingMethod.feePerCase

const shippingCost = quantity * shippingPerCase

const price = basePrice - discount + shippingCost

return price

EFK AW applyShipping BB N S%, F— 5% basePrice R EFE—MELHRL
FEIEN , RGBS E A PHEEIREM |, I HNSHRIIRF KL,



function priceOrder(product, quantity, shippingMethod
const basePrice = product.basePrice * quantity
const discount = Math.max(quantity - product.discountThreshold, ©
* product.basePrice * product.discountRate
const priceData = {basePrice: basePrice
const price = applyShipping(priceData, basePrice, shippingMethod, quantity, d:

return price

function applyShipping(priceData, basePrice, shippingMethod, quantity, discount
const shippingPerCase = (priceData.basePrice > shippingMethod.discountThresho:
? shippingMethod.discountedFee : shippingMethod.feePerCase
const shippingCost = quantity * shippingPerCase
const price = priceData.basePrice - discount + shippingCost

return price

T—="S%E shippingMethod, HE—MEFIRAERAXBEIE , FTACTARE
¥,

BT 28R quantity, XMSHIERE—HEFTRE , ERREIECEN , BT
AESKAT A R B AESHS RSP . BEREME TR ATRES S B2 5E
LEM,

function priceOrder(product, quantity, shippingMethod

const basePrice = product.basePrice * quantity

const discount = Math.max(quantity - product.discountThreshold, ©
* product.basePrice * product.discountRate
const priceData = {basePrice: basePrice, quantity: quantity
const price = applyShipping(priceData, shippingMethod, quantity, discount

return price

function applyShipping(priceData, shippingMethod, quantity, discount

const shippingPerCase = (priceData.basePrice > shippingMethod.discountThresho:
? shippingMethod.discountedFee : shippingMethod.feePerCase

const shippingCost = priceData.quantity * shippingPerCase

const price = priceData.basePrice - discount + shippingCost

return price

XF discount SEFK M ANIRIEH,



function priceOrder(product, quantity, shippingMethod
const basePrice = product.basePrice * quantity
const discount = Math.max(quantity - product.discountThreshold, ©
* product.basePrice * product.discountRate
const priceData = {basePrice: basePrice, quantity: quantity, discount:discouni
const price = applyShipping(priceData, shippingMethod, discount

return price

function applyShipping(priceData, shippingMethod, discount
const shippingPerCase = (priceData.basePrice > shippingMethod.discountThresho:
? shippingMethod.discountedFee : shippingMethod.feePerCase
const shippingCost = priceData.quantity * shippingPerCase
const price = priceData.basePrice - priceData.discount + shippingCost

return price

SRS IR, PRIIREMEET TERPRT  TERA IEE B B
TR AR R, S HIREX AR,

function priceOrder(product, quantity, shippingMethod
const priceData = calculatePricingData(product, quantity
const price = applyShipping(priceData, shippingMethod

return price

function calculatePricingData(product, quantity
const basePrice = product.basePrice * quantity

const discount = Math.max(quantity - product.discountThreshold, ©
* product.basePrice * product.discountRate

return {basePrice: basePrice, quantity: quantity, discount:discount

function applyShipping(priceData, shippingMethod
const shippingPerCase = (priceData.basePrice > shippingMethod.discountThresho:
? shippingMethod.discountedFee : shippingMethod.feePerCase
const shippingCost = priceData.quantity * shippingPerCase
const price = priceData.basePrice - priceData.discount + shippingCost

return price

PR, RF— const FEHRZ RN , MEAEIERE , HE(INEIHERK
.



function priceOrder(product, quantity, shippingMethod) {
const priceData = calculatePricingData(product, quantity);
return applyShipping(priceData, shippingMethod);

}

function calculatePricingData(product, quantity) {
const basePrice = product.basePrice * quantity;
const discount = Math.max(quantity - product.discountThreshold, ©0)
* product.basePrice * product.discountRate;
return {basePrice: basePrice, quantity: quantity, discount:discount};
}
function applyShipping(priceData, shippingMethod) {
const shippingPerCase = (priceData.basePrice > shippingMethod.discountThresho:
? shippingMethod.discountedFee : shippingMethod.feePerCase;
const shippingCost = priceData.quantity * shippingPerCase;
return priceData.basePrice - priceData.discount + shippingCost;

}



7 EHE

DIERNRERNAE | WFHR IR APLARR AL ST SR BN N T
[Parnas], BIRLEMTTR R &RE N—FMHRE , WATLBERICR (162) SFk%
& (170) FIEREHENMAT, EMERREALIWIIE , 1AEEE T RERM
AR (174) BHTHE—IHHMEESFTTRNERBREZ S ANRE. 55—
A AEMIEERNR IR A E , KETWHRENTERFIES , EERIER
HEENNARERGHMAE. XEUEORAIGZE (178) FIETUR LX
T, FFRAIRENE— DK AR

KRARIZEMAER. 756 6 EF , KEAENB T ERRBAEHEE (144) F
IERTFERERINE, A, —RRAIRIVNEBIRVEST B | ARMASE (182) #
PEXE (186)

BT RRNERT , EAIREETXRAR (189) [BRKZ MR XRIBE HRAE
wEh. (B ZREBMOESBOTRNTERD , KNERFR RN RAERN—I3HK
FEIA (192) .

KEBERECARRMITERMBRASIKT |, (B/h— R iR ¥ TR SRIAA T AT
#E. AR , KAREFER— I HiETe B XA AR R
(106) WHRIZBXEIRT , RIERBREIE (195) .

.
7.1 HI#12F (Encapsulate Record)
2 A4 - DUERIRZEELICR (Replace Record with Data Class)

organization = name: "Acme Gooseberries", country: "GB"

class Organization
constructor(data
this._name = data.name

this._country = data.country

get name

return this._name

set name(arg

this._name = arg

get country

return this._country

set country(arg

this._country = arg

il



IER VM E ZERFDIE S IR —FPE WAFE. B8 E IR LR 7772 RBXK
PR | LERFTRUEEEREA B E L NRITEE |, MANE—HEEMPhE. BfEs
FICREEMM ARG , RIWAN—RE | EiRaIREWTHX 2 CR P R
P BT EREINEIE . RIEFREHR —NBIAXE , FKATAR {start: 1,
end: 5H#EIA |, 2FE R {start: 1, length: 5} (EZEiLAER {end: 5, length: 5} , R FKAEE
PFETRRFERTIHE) o (BN , X 3 MEHEREMER , BIX(E
BItS R (start) FIZ R (end) , ARXMEHKE (length)

KRR T ZE , REREREEALIEZMIFCRKNERE. R ARRRLS
MR | X 3 MERMN VKA, ARXRNA PR BB RF AT
Hrodfe, RN, XMEREFMTFERNK A  IKATUERG AT , BRI
WHEFREMTIRAE , XERMTUFE S S0ART , E2IERLMTMR.

AR, BINRMEESR , BAIABIEMS. WRBIEATE , MR ERREX
3MERFACRE , FRMIIRZLHRIPEIM—MRATTLRR A, EdAicRE—
HfE , R ARSI — N FERIFRS BRI AR,

IBRBUEM T AE R - —MEERRSANTRET , 5 ERE
ATFBETF. FEFTHEEFEASII , FHEITLMERIRHE K | XLELHRANER
5| (hash) . BRES (map) . HRFBRST (hashmap) . FH (dictionary) ERREX¥ZE

(associative array) 5. REWIEES BT AEAMEIRRAEXIGER |, X(F
BENESMHRITHR THRERRSTF. BEAXEEMNAERE , IME—&iC
K EFEHATFERAEEAEEM. thandt , iNREEMECRELTNTRRAER
RRAARRRR/KE  MABEECHURSFEAS , BRERSINITHME.
EXFCRRERFN—NINSCEEFER |, fiRsudt X, BEEEFERTELTR ,
“BIRLEMA BN XA RE S ERELES. KTUEMRE |, FHTEEEN
—BINRAEFTEXHEMN , IR E ARG ER.

RFFEEE FRLAEEHRENSIR (list) S RRHLEHM , XLBIREM AL
2R FTEWFI LA ISON 5k XML, XHMBRELMRIESER , X, R
REHEMFTREARTSEFTRBYICRANE , FEREBH KB IPN L.

ik

MFFICRNAEEAERLE (132) |, FHERE—DREF.

IR R — N B SR RNE T,

BE—N , BICRBREX , IPRCREENEBTRANIEN—RBI. ReTE
K EE L= iRRER , BTREIFIAKICR. BEERAERRE , SHERX
IR KR

M,

R, ILERERZEMN SR, THEAR&RRIAHICR.

S TFRICRESAMERR , KRR ENCR AR EE AR AR [ KA1 R K

BRI, (ERAXR ERIRERECRE IR T , anRAF BRI R EBUE AR
F1E, Bl —1, SXERZ /BT,

MBTICRIRE S , GUIEMIERN , BAKERSTE ST E R
#E | XEFRIR AT R — MBREIA S BRI,



FEIRES IATRINTIRIEREL , AN A SR RAIR (B IR R IR A R $ L 2 —
.

M,

WMRICRFNFEASNEE RGN , BENHBANBEKICR (162) TEK
&5 (170) Fik

bieR.l
Bl RA—HEIFE , WH BERFREAREA.

const organization = name: "Acme Gooseberries", country: "GB"

XE—AEIEMK JavaScript X% , FEFPREMFEILE LIECRELEMIEREA.
DA 2 %4 H Bt TR M BTt 77

result += “<hil>${organization.name}</h1>"

organization.name = newName

EMNE—SRER , TR THREE (132) .

function getRawDataOfOrganization

return organization

EEUEIBIF ..

result += “<hi>${getRawDataOfOrganization name}</h1>"

EHEIBIF..

getRawDataOfOrganization name = newName
XEMRNNERAAMENIERAEE (132) Fi& , RZIEANRERBERT - XA
XK., BHRENET , RARBENLEEXAEMFEFAX.
HKICREWRE , (UUBERTELRLRE , B HEMERA. KTURZSE
BHICE , ANXEX—BK.

class Organization...

class Organization
constructor(data

this._data = data



TRE1ERIE

const organization = new Organization
name: "Acme Gooseberries"

country: "GB"

function getRawDataOfOrganization

return organization._data

function getOrganization

return organization
Pl RE , WHMBEFHATSHRACRNERRT . IEEMoRKts , A—1
RERICRERE,
class Organization...

set name(aString this._data.name = aString

& ...

getOrganization name = newName

Rl , B FTAEEC R Ty , B— 1 ERERBCRER,
class Organization...

get name return this._data.name

& ...

result += “<hi1>${getOrganization name}</h1>"

TG ARERE , BATURIIRZ BITRKSET BN , AR 2 R H B AR X 4
I

function getRawDataOfOrganization

return organization._data

function getOrganization

return organization

B THE_data ERFRBRIFRINSRF.



class Organization
constructor(data
this._name = data.name

this._country = data.country

get name

return this._name

set name(aString

this._name = aString

get country

return this._country

set country(aCountryCode

this._country = aCountryCode

XEE— AL, BEBESMNRTTRE 3| FRIAREHRICR . ERIFE RGHICR
STERTEREN, ERANNAIENES X R BRI TFTERE | T
K%K _daa EH—14 , BHTHE.

JEfl : FRBECR

LEMEIFICROEKRFIRITE T MR E | BLRMPRERENBIE (Pbansk
B JSON X{FH¥IE) B , SUXEAINE ? BB EMFIRMAL OSRIRKER |
ICRMEN ARRER/ IO | BXNERANEE R NE ZFLERE,

ERGITF , FEA—MRERKERNIE  EE—AMBEENES  REAER
FRRES | B PE 1D F1TRSI.



"1920":
name: "martin"
id: "1920"
usages:
"2016":

"1": 50

2V G5

// remaining months of the year

"2015"
il o
27 GE

// remaining months of the year

"38673":
name: "neal"
id: "38673"

// more customers in a similar form
X R E AR AT AT LUHE BRI B R
BB

customerDatacustomerID].usages[year][month] = amount

EHEIBIT ...

function compareUsage(customerID, laterYear, month
const later = customerData[customerID].usages|laterYear]|[month
const earlier = customerData[customerID].usages[laterYear - 1][month

return laterAmount: later, change: later - earlier

STXHEIRHATE R , F—SMEFREE (132) .

function getRawDataOfCustomers

return customerData

function setRawDataOfCustomers(arg

customerData = arg

EHEIBIF..



getRawDataOfCustomers customerID].usages|[year|[month] = amount

EEUEIBIF ..

function compareUsage(customerID, laterYear, month
const later = getRawDataOfCustomers customerID].usages|laterYear ] [ month
const earlier = getRawDataOfCustomers customerID].usages|laterYear - 1

month

return laterAmount: later, change: later - earlier

KT RKRE R — NSRBI YIRS

class CustomerData
constructor(data

this._data = data

TREfERSL...

function getCustomerData

return customerData

function getRawDataOfCustomers

return customerData._data

function setRawDataOfCustomers(arg

customerData = new CustomerData(arg

REEREZEMRIF LT FiRfE. Eit , 4FKEF getRawDataOfCustomers FK]
FAERREN , RESAIEILSIBUR s, BIRERE—T , TEEH
B EIRE.

EHEIBIF..

getRawDataOfCustomers customerID].usages|[year][month] = amount

“WOERRA YL , FTREET — MR R HRIR [ RAARBRE R | anRiilA1eR %k
EARFEMGIE . DIFEPR ZOQIHBAEREL , T EXA B HRIE AT
TIRAER , RERMREZE—MRERIT . KSR (106) , KIE

BERNBIRGEMNEIRIR R GE IR E.



EMHBIF..

setUsage(customerID, year, month, amount

TUE{ERSL...

function setUsage(customerID, year, month, amount

getRawDataOfCustomers customerID].usages|year|[month] = amount

RIREB MR (198) K ATERBIRFSZIF PR BE2EF .

EHEIBIF..

getCustomerbData setUsage(customerID, year, month, amount

class CustomerData...

setUsage(customerID, year, month, amount

this._data[customerID].usages|[year][month] = amount

HRARPIRGMN |, RSB L REEHRE. LBEFRE , IR ENETE
—4biFy , BHRERERRRERN—ES.

—EERIE , KUEAABREEE—B% | B AMAB®RESEETRT
B ? ERINEZBIRE |, LLANATRABH getRawDataOfCustomers K%Y , 1EFHIR[E]—
HBEBIRNREFINEIAR. MRVAEEZLBLE , PASUKERRT —LFEH=
B, MR AReE.

TREfERSL...

function getCustomerData

return customerData

function getRawDataOfCustomers

return customerData.rawData

function setRawDataOfCustomers(arg

customerData = new CustomerData(arg

class CustomerData...



get rawData

return _.cloneDeep(this._data

FEMT lodash FESREHENAE IR E BRI,

F=MAARE , BE—HRISKEIERE. MRE FinRRER G R RILEH
MAZEIRARER AL RE . XEFLRIBES PRSI , 1B/ JavaScript
SRHLATRUMRR T, BICC B EIEALSIIFT . 3E |, AR —HEuRE | &
NRERIANEANFE , DURRIESSERE B SRR,

TESIHIFBIRNE T LANERN | EZBURMEIUEALERIR ? X8 JLFEE,

F—HERESRERBXAREFE | IEHTBEIEIRNEEIR R , 5T
{13#RF% % CustomerData 257,

class CustomerData...

usage(customerID, year, month

return this._data[customerID].usages|[year|[month

TREfERSL...

function compareUsage(customerID, laterYear, month
const later = getCustomerData usage(customerID, laterYear, month
const earlier = getCustomerData usage(customerID, laterYear - 1, month

return laterAmount: later, change: later - earlier

XFPAMIEFREL Z A FET |, B - customerData 323t 7 — 43 7EMIEY API 5% |, 75
BT ZXNET AR, RATINZEONREL , MeexEBIBENIERX. B
HAERBERRE  HARUNSEFS AR, HAREES KSIEENHKIE
% IR ERSRFNES [mf-Ih 5 5S8R | R E XSRS
MBI P, AR A—FRERE,

MRE P SR — M EIRLEM , FRATT B HE SRR BURACE K. {BXAHRRY
[BRAET , IR TTBE L A A B SR TIE S , SHMEIRIET R AR IR
KREFAOREEN. mERMNINGE IR E FIESIRN—Hal4 , XaTARE
KATHE K rawData 7%,

class CustomerData...

get rawData

return cloneDeep(this._data



TEIERSL...

function compareUsage(customerID, laterYear, month
const later = getCustomerData rawData[customerID].usages|laterYear][month
const earlier = getCustomerData rawData[customerID].usages|laterYear - 1

month

return laterAmount: later, change: later - earlier

FRARS  XMARNARR. RPBRABEEEHEXRNBIRSMN U AR
5, XAIRes| AtiRgEE. AidHENRISHREREN —REE | XEERMEREIFE
WF B AT URRM—RBNER T LM , A SRENIOE. ZRTRET
BB SRIRRY | Phan® i o] RERIEESH X EURIE = RIS REREI ¥R £, anRXK
AT RRREgURERIABIENA R , T R RHE—EELRERESR.

F—HMARFTEFLTE , (BEHEFE T RNIEHNE NN FRIEAN AR
LR, KEIEME (customer) IBRAMR—NEE , MHEAE (usage) FERNV AR
&4 (170) , FHERIE—IZE. RERMEEET A RECEEHIAEN = | bt

IMAXTFRRE (usage) MRS BNRICHEXNSR (252) . {BLAE—NKEK
PUBLEME , IMARFEEE , MR ZBIRLEMNEI USIBAS |, KA
Raxofth, B, GIRREAEVERIBFNFXT S ATaEE %S |, B){F VAR SkE
KUBURRIRZETRIRIE , AEHPUEN VBN R BRIELEM , MIFEEIRERE
HEMFE, FRIE“Refactoring Code to Load a Document”[mf-ref-doc]iX 5 L 2=+

WTEZRET , BNBANELETFEL L.

7.2 H3EES (Encapsulate Collection)

class Person
get courses return this._courses

set courses(aList this._courses = alList

class Person
get courses return this._courses.slice
addCourse(aCourse

removeCourse(aCourse

il

BEREEREFTRTA TR, XEERRESBFEIIRRERH R MBR
AR IHLRFTEERIREMN AR AE. HKER SR k—E A
MRIBARFTFRENFHEAEN—EFRESGHANIEF LR A&
BEEMVIRTT #HK , ERALBERBERREAERE. XERESHBRRE
ERDEEREEY , MERERENLERE , TiEHA.




FABGIFHEDR | HSFEX HRH—LEERESNAIEZ—BE Rk
ik, XEERRAENEANBEUMRETE , YREFRNA KR , KRR GIK
HEYA.

REHAAE RFNIM , MASEERDSMERES | (MR XK TTIEN
FHHEB, A, KRBT HARFIREFARER , — M/ NAGLRH AT BEHR
SELURAK bug, BIFIMUER , ARILSESNBERBUR [ RIGES , X%
T & PRt ESME .

—MEREEESREANAER  AEAERREIEANE. XMAXRE 12
HEFEAEENTE  MEEEE K ENAIERAE | bt
aCustomer.orders.size 24t % aCustomer.numberOfOrders, FXANEZXFhiiE. T
MIBES AR T EENEALMNIRERED | seBASRRZEMENAE | thin
&£ E%IE (Collection Pipeline) [mf-cpl. {FRIFHRMIEFTARMITXLESR , &
EINMAZ ESMRED |, R ESRERSE SN XRITI.

EE—MAIER , DEMERIRBIESHKNIEN , AV EEIHTIRRE, bt
W, £ Java FATARA SR ME S — N RISAE |, XFRERFAEE
&, B&RIE A EYURIE—Iava MARIELIL — 75 . A LEEMEES
IR T RN T | BME S ES R R AR EMETRNEM L, Fohik
RBMRBEERERRMES.

WHFRE WHNMIER , ARSI EUESRS , BLHERE— M REHNEIAR. X
HRMERABR T EIA , SEPRMOEANARZERIG, XA RETR—LE , &
FHEXPLEEIMNT B BRUREERBHRESHTRE—BESHENR
T, FREFEEEIMETRERBOR EIRIARMIE. MREGRKA , X MUETRER
SRMERERIEL , FESEIIRERBIAK , HIATRRMREA U EARTRHRIRER
(A, 2.87) .
EREIRARIEMBIEE SN A — I XAR |, HIRSIRRE S 2 RRBIRE L | BR
SRBERIA L, KEBEHREIANMXFRIARK , FEAET SRR IZRE
B Aa R K.
XA IEHTEN  RERNEERNABEFHIERRIT 3. HENIB
—FAR  ZIEGNAZRRRINE |, FESARE SRR R EAR
BT A,

figi%
MREANS| BEREERER , ERHELE (132) HEKE.

EXEFRMBTRMESTR M BIFESTTR R,

WMRFETAEARIRERL , RATRLERBMRRER (331) BRE., MRA
BERSFRZIRERE , ENLEREEEN—HEIA.

PITHERE.

EREANSIAR. WRBAREERBERES | SALARERFHRRMABRTT
AHRER, SIRERERITIUR,

ERESHEEREY , EHRE—GRIZIEE , WTRMERREAESEERA.

M




bieR:l

BB (Person) EX ER, FNTHA—/E#M Course SKRFBRIRFE”.
class Person...

constructor (name
this._name = name

this._courses =
get name return this._name

get courses return this._courses

set courses(aList this._courses = alList

class Course...

constructor(name, isAdvanced
this._name = name

this._isAdvanced = isAdvanced

get name return this._name

get isAdvanced return this._isAdvanced

B Pina RS S RIURTZNME XSS,
numAdvancedCourses = aPerson.courses

f ilter(c =&amp;gt; c.isAdvanced

length

BUFFRETREFX D RELERN TR AR | B R, FIERNTBHEHIRE
WRIFR)T . BRERYL , SPREIIRNEIRERTE, WA , SRR NERA
SEHTRIE | BPREIBIT WEREISE ).

& FinflED..

const basicCourseNames = readBasicCourseNames(filename

aPerson.courses = basicCourseNames.map(name => new Course(name, false
BR it iTRERIN , BB MRIEIIREAERS.

& Fipftn...

for (const name of readBasicCourseNames(filename

aPerson.courses.push(new Course(name, false



XFBIRT £, FRARUEF T EFFIF Person ZURATGA. XBE(ULE
RKTFESIR , MARERRFERINES.

ARSI ERMRIES YRR | BERALRFIANFIE | A% Finid ik
IRFE TS ERRAR HIEA

class Person...

addCourse(aCourse

this._courses.push(aCourse

removeCourse(aCourse, fnIfAbsent = => {throw new RangeError
const index = this._courses.index0f(aCourse
if (index === -1) fnIfAbsent

else this._courses.splice(index, 1

STHIRRE , RISEE—T , MRE A IRBERBBE— NI EFENEETREA
7. HATBERBEERENL , WaTDihfER, XERIALEMLER B8
B FiR— 1 ECAERN%.

RFRAMA L E B A AN A W BHTHAT .
£ Fipn...

for (const name of readBasicCourseNames(filename

aPerson.addCourse(new Course(name, false

BT BRI E , BE setCourse R{EERMFEVNERLET. BREM
I, IS FERBREERE (331) BiEe. MRETEMERER , SRR E—
BAEFTIEERN APl , KEVDEREA—HRIAATERRE , AEBUETSIEN
HES.

class Person...

set courses(alList this._courses = alList.slice

XERWILE FinfeBEAIEMKERTE , RNEKEH BEMRTA B3EREd
ETERT. AEMEK , RASEEREUR E—HEIA.

class Person...

get courses return this._courses.slice



BRI, KRG ESRIFERNFRETRN , KTRSEH—HEUE , BF
BRAAREIMER ESBRNFR. BRURMEFAEREMBAN , tean | £
JavaScript * RAE OB HEFFER AL sort OB BRI , MAEHAE S HROAEE
AEEARRERE—HEIA, EURITEEESMZEN X E R R [ HKIER
A, BREFRT -, ARKMOFELKTEREES , KSR E—
A,

7.3 PAXTREREZIEHA (Replace Primitive
with Object)

ML LXREREIEE (Replace Data Value with Object)
B4 PIEERASETYRD (Replace Type Code with Class)

orders.filter(o => "high" === o.priority

[| "rush" === o.priority

orders.filter(o => o.priority.higherThan(new Priority("normal"

il

TERYIG , AL DRE AR S BORTFOR M AR | LA T Sy 2B
%, (BRERTFRAGHT | (RTRERRTL , AL BURIR AP AR AT . b
B, —THARTRER BN FHRIFR RE S NS  (ERMEEXRE
WA TR 2 HIATH, RIS RABRL M | B
FEAT | MIERMORE,

—BIRAIMIS ENBRIRENUBRTATEN |, M AE -, —
FHAXANEUFR R R AR —TRSAXENIKIE , FIRREET , BEHRINK
W ZEHMAMAET . XV NREERETHATTREMEER , ERERORE
EAMRIRERERK A RN LR, AEFRTUARAN IR , BEREAWeiEE
SR ERRIEMEN, KERE  FZARFENFREIAR , XEMINIAM
ERIMBNEMTIEZ —REENER AFFREF 2R,

ik
MREBMFBERELR | SEMHELE (132) HET.

PR EIREE—MERRZE, KPMERBNZRFX N ERE , e idt
—NER{ERREN.

PITHERE.

EUE—SAEEINRERE , SHAUR— P HENNRIFEHEATE , RA L
RINE , RIFHMERF BRI SR,

S EERER , ©FHRMAFZEERE , FREILZER.

M



B E— SRR BERRER A (124) |, MEEFRBRHARE.

E SN AR S| X RBCAENR (252) SCREXTRICAHSI AR (256) , BiMfTE
HIXRHABRENRERS AR,

biex])

BHRN—ANERHITE (Order) ZTHR. AEMN—MRBRAICREMEZETTR
HgdE  IHAB—MTRMSER (priority) FE , ERAFHFRMEABIEZA
.

class Order...

constructor(data
this.priority = data.priority

// more initialization
B FinEHLH A 2 X ABER

highPriorityCount = orders.filter(o => "high" === o.priority
|| "rush" === o.priority

length

TR , RS — M EIREITRER , B—HE—ERMEERAIIREE
(132) .

class Order...

get priority return this._priority

set priority(aString this._priority = aString

HAEMIE R E— TR ARRD S ERERINI SR KR BRI T .

XEERT —MEEERNTE , REEERERRNSI ARAE | X7 BT
AL,

BT RIEAM TR TR E— R BAKEZE (value class) . ZENZE—MHE
BREIRRETER | FHR M — /MR [E 5T B R R R



class Priority
constructor(value

this._value = value

toString

return this._value

X BRI E S TE A toString MAFAEEREL (value) . IFZEMI% i
ME , —MNMREIFFFHHRE AP MXFREERRET PIRRBIER | TER
BB R B A — PR Z X A T AR

KIEFREBYOARRE , FHEA_ EHAEME,
class Order...

get priority return this._priority.toString

set priority(aString this._priority = new Priority(aString

fRFRH Priority 2K/7 , AR EIAE Order 2K FBERBHEARILZIAT. B
WSORRIRE T MERIER , BAR—NFHREMEA , MAR—A Priority XK.
TRELMEN AT RIMHE (124) .

class Order...

get priorityString return this._priority.toString

set priority(aString this._priority = new Priority(aString

& ...

highPriorityCount = orders.filter(o => "high" === o.priorityString
[| "rush" === o.priorityString

length

XBRERIAE FEIRBERARH , BRSNS WS BRI ER,

BRI, IERWEMTFIERGEERET . AT YR —SEFMELTRNE P in
B, BB ERAEF Priority R EBAFF. FE , REFMEITHRELF
M—ANEERER |, 1L EHEIREBIHEEM Priority S15,

class Order...

get priority return this._priority
get priorityString return this._priority.toString

set priority(aString this._priority = new Priority(aString



& ...

highPriorityCount = orders.filter(o => "high" === o.priority.toString
|| "rush" === o.priority.toString

length

f&%& Priority SR ERMNAE T 4L , FIFIAZIFLL Order ZEE FigE 4 Priority
S SIRVE PR (B RR R , 1X AT LUE IS A% Priority ZERIME BRERSREL.

class Priority...

constructor(value
if (value instanceof Priority) return value

this._value = value

XEIEXAET , TR Priority XA ABME L W FITA—TTRZHHNL
SR, RN R, XEFLEF , ESBRRMERNENE , IF
—Leph .

class Priority...

constructor(value

if (value instanceof Priority) return value

if (Priority.legalvalues includes(value
this._value = value
else

throw new Error( <${value}> is invalid for Priority"

toString return this._value

get _index return Priority.legalvalues findIndex(s => s === this._value
static legalvalues return ['low', 'normal', 'high', 'rush'

equals(other return this._index === other._index

higherThan(other return this._index > other._index

lowerThan(other return this._index < other._index

BRI REF , KEREXFLEEIBTREXR (value object) G , ELEK
NXABEHRMT —A equals ik , FHHRER{ERTTBH,

bExAT RS KA ROEE FinEDiEie kS LEF

& ...



highPriorityCount = orders.filter(o => o.priority.higherThan(new Priority("nc

length

7.4 PEE IR ZEE (Replace Temp with
Query)

const basePrice = this._quantity * this._itemPrice
if (basePrice > 1000

return basePrice * 0.95
else

return basePrice * 0.98

get basePrice this._quantity * this._itemPrice

if (this.basePrice > 1000
return this.basePrice * 0.95
else

return this.basePrice * 0.98

il

I BN — MERZREFERABNIRENE , DMEFERBK IS ERTE. I
AR AWK BZATE , BIREREMS X , ERelt xR TERITH.
BRECAEXERAE , REMBEREREL—D , B HHBURERE.

INRBIEENE— D ITKAERER , AP AR A BB R R ¥ B REfE R R 2 I 72 58
i, RATMABRTEREEFNSHEEALIT IR R/ NRE. BEEKITE
ZIEBEREF | BT FERGG IR IS RER 2 [BRRALTEMIRA R | XAk
BRI B SRR EIER.

W AR BB % T ES MRBTEEREITEZE. SABREFRAEL
F—BAEMITEZEE , TKMSETREECNHZIR— R E,

XMEMFIRERTIRBREST , RAZNFFRGRERM T —MRNLET
. MRAEREEF , KRUTRESENERRTAEL L S, IR IR IR IR
BTRET RIVE 2 474k . FERE A/ NeRE AT U SoaX Rl | (BRI T BAEA <
KA F 2 HRINAES .

DEERAIGNTE (178) FAREATAEFLRRKIGINTE : APLR BT
BE—RBZ EABHESNEE. RELNBELE X MENEEREBE—X ,
BHEFEFMIRBFEE , TENATREE S KR E—ER NV ZR X+ B —
G MR, FE  FRENZEZ TERSNTEN , NXEESEIHE
ERER. Bt , AT MR ARNIENTE (WEELEE RS |, bean
oldAddress XHRIEF) , MABEEAERFIE,



figi%

KEZXEEFERAIRAEETEITETE , RETHENBRABE T X RS
B—H0ME.

MREEENMARAZN , ERTUBERAIRELE , PR EE.

M

B EBMERAREDBIR IR RERE .

MREEMRIMAREEREFNET | BDATANRBR MR AT

WIRIHR AR IR BRWER. BH , ENAREARBMBEBEERBNE (306) F
EIREEIER.

M

NAREXZE (123) FiEBRIEIAE.

biex])

XEF—MEAHRITHZE,
class Order...

constructor(quantity, item
this._quantity = quantity

this._item = item

get price
var basePrice = this._quantity * this._item.price
var discountFactor = 0.98
if (basePrice > 1000) discountFactor -= 0.03

return basePrice * discountFactor

FK % EB4E basePrice 1 discountFactor B/ MG AR E A8 AR 2K,

S basePrice FFi8 , FALIEE A const FHEITIMNA., XA ARIFHOBH IE BRI
T A ENEMRER—ST T X AN NERERKTBER |, (B L FRMIET KHEK
BETHA—ET .

class Order...



constructor(quantity, item
this._quantity = quantity

this._item = item

get price

const basePrice = this._quantity * this._item.price
var discountFactor = 0.98

if (basePrice > 1000) discountFactor -= 0.03

return basePrice * discountFactor

R BACERIENG D IR — N EUERREL.

class Order...

get price

const basePrice = this.basePrice

var discountFactor = 0.98

if (basePrice > 1000) discountFactor -= 0.03

return basePrice * discountFactor

get basePrice

return this._quantity * this._item.price

Mt , RIEN NS (123) .

class Order...

get price

const basePrice = this.basePrice

var discountFactor = 0.98

if (this.basePrice > 1000) discountFactor -= 0.03

return this.basePrice * discountFactor

BT RFKXT discountFactor EE EFEHILSTR | o2 N IR GRS (106) .

class Order...



get price
const discountFactor = this.discountFactor

return this.basePrice * discountFactor

get discountFactor
var discountFactor = 0.98
if (this.basePrice > 1000) discountFactor -= 0.03

return discountFactor

XEIHFER T discountFactor IFIALTAE— TS EIFTIR BRI+ |, Z Fstel
P RATE—#2 FSRAA const,

RIa , NERAEE :

get price

return this.basePrice * this.discountFactor

7.5 32%%I¢ (Extract Class)
R : jIB (186)

class Person
get officeAreaCode return this._officeAreaCode

get officeNumber return this._officeNumber

class Person
get officeAreaCode return this._telephoneNumber.areaCode

get officeNumber return this._telephoneNumber .number

class TelephoneNumber
get areaCode return this._areaCode

get number return this._number

il

PREVFITIE LB BFERIN © — DX R —NBWTRIaR | R — LM
£, F%. BRERFLET , RSN KY R, ReEXILMA—LI6E , £
ABILIMA LB, BEANZRM—BHREN , RREFAMERAXRTEN S
H—I K. TR ERARWIEMN , IPRLE[FIHER. RIR, KN
KL ER—HIELR.



AR —MEP R ERBABIRRZE. XHERSAFERAKRKMA SRR, T
RBBEZEPLEATTUNBHE , FFHENH BRI —MISISEF . ARF L
RAFELRH SRR, FERIREE RN HEEFARRK , XMFRIREY
ZRENTBREE., — M ERNUEHEFRRED |, RIRIRE T LT ERAME
B, RREMLE ? AT BEMEBE SRR TEN ?

F—MHIEF R R IAES BRNOTFRUFN. MRERIATF LU DAL
AIEBOFE |, BAIRRAIELAE TR A —FA T2, MR R
F—MAXTF L , THERERFEDMRIRIMSE.

ik

REIMAI IR R TE.

BIE—AHINZE , ALRIDMIAZE 53 B kTR T

IRIBIERTHTES ARMEFRART , AIRLK 4.

IS |REBSBIER — D FZEIRB] |, L MIBZSTRHIE KRR AR,

S TRERBHE— T, ERRBTER (207) BBz, SXRESRET
al.

EFRMAEERER (198) RBLREBBIBEIFZE, TMBERMER (L2 WH
SRR & T RARRMERRE) . SFRERRETIUA,

KERADRMEA , ZEAFFRMRE , DR ARBERR— MBS RN
BT,

RERBRITHZE. MRMHRFR , ZIEXTHEN R A RYCAET R
(252) fEHBA—MEXR.

Jafi
FRATIN—ET BB Person 2544,

class Person...

get name return this._name

set name(arg this._name = arg

get telephoneNumber return ~(${this.officeAreaCode}) this.officeNumber;}"
get officeAreaCode return this._officeAreaCode

set officeAreaCode(arg this._officeAreaCode = arg

get officeNumber return this._officeNumber

set officeNumber(arg this._officeNumber = arg

»

X8, KL SHEESIMAKIT AN BE — ML, B, KEEX—
NZSH] TelephoneNumber ZERRIREIFSAL " XMER: :

class TelephoneNumber



SUMRE | #HE , TREEMIE Person ZE0J I TelephoneNumber 2 — 41,
class Person...

constructor

this._telephoneNumber = new TelephoneNumber

class TelephoneNumber...

get officeAreaCode return this._officeAreaCode

set officeAreaCode(arg this._officeAreaCode = arg
WAE , W BRBFE (207) WIB—1FE.
class Person...

get officeAreaCode return this._telephoneNumber.officeAreaCode

set officeAreaCode(arg this._telephoneNumber.officeAreaCode = arg
BIOETIE , REEX T — D FRS TR,
class TelephoneNumber...

get officeNumber return this._officeNumber

set officeNumber(arg this._officeNumber = arg

class Person...

get officeNumber return this._telephoneNumber.officeNumber

set officeNumber(arg this._telephoneNumber.officeNumber = arg
BN, RS54 X BE SIS ER{E R %L

class TelephoneNumber...

get telephoneNumber return " (${this.officeAreaCode}) this.officeNumber} "

class Person...

get telephoneNumber return this._telephoneNumber .telephoneNumber



MERFTERMLFETIE, “RESE BATIMENRE" (office) FMHE
HBESERE—TXE.

class TelephoneNumber...

get areaCode return this._areaCode

set areaCode(arg this._areaCode = arg

get number return this._number

set number(arg this._number = arg

class Person...

get officeAreaCode return this._telephoneNumber .areaCode
set officeAreaCode(arg this._telephoneNumber .areaCode = arg
get officeNumber return this._telephoneNumber .number

set officeNumber(arg this._telephoneNumber.number = arg

TelephoneNumber 2 EBE—ASYEHT (telephone number) HEVEREIZ(TAE
3, AR ENFRBSE (124) .

class TelephoneNumber...

toString return " (${this.areaCode}) this.number} "

class Person...

get telephoneNumber return this._telephoneNumber.toString

ISR — A A ERNE  AIRE BB AR GRERBLELHNR
i, Z523j7]a] TelephoneNumber XT A} , RSMIT Person ZEH AR office FFkmIijlal
ERHURAS T RIS BN ], {BiX#¥ TelephoneNumber Fi5E —/MEXTSH (Value
Object) [mf-vo]T , AMIKA LM EEAK S AXZRBCAENSR (252) (ABNEM
FIEFARES , ERETAZREESHEIFRES) .

7.6 NEXIE (Inline Class)

REEM : RESE (182)



class Person
get officeAreaCode return this._telephoneNumber .areaCode

get officeNumber return this._telephoneNumber .number

class TelephoneNumber
get areaCode return this._areaCode

get number return this._number

class Person
get officeAreaCode return this._officeAreaCode

get officeNumber return this._officeNumber

il
REBATERSIRIGR (182) MR, MR—AFBRIBTSHT , FEHRMYT

A (XIEE ZRALRNEMRENERE T XNENRE) | Tladhbx—
FRICHBMERS (R | UEFERSHELBHI LT,

NARNFENA—MHRE , ZFRERNE , BEHTHCIBRINIRR | ¥
eI, INRAIERAFIER NN — LB ARG (182)
ENBHIRTAREME £, XFEFARARBNE AL - FRHEAEXRTRE—H
SIBEULER S , ERNERANBKFESHEAN LT, BEBREFIEBX
NEENSEAE.

ik
SEFPBE (B2) SRHFTA public B , R AR — MRS , 57
i = <t e

BYIRZE public FTIEMATES| B , SEATVAR BN NRNEIT L, SRER
RIZ{TIA,

BRI R SEIRL BRI B AR |, SRBR AT , ERIREER
=oAL,

BIRIR | HERT— AR
bieR:l

TEXANIEEFET MRS (shipment) A TIREREE (tracking

information) .



class TrackingInformation
get shippingCompany

return this._shippingCompany

set shippingCompany(arg

this._shippingCompany = arg

get trackingNumber

return this._trackingNumber

set trackingNumber(arg

this._trackingNumber = arg

get display

return “${this.shippingCompany} : this.trackingNumber} "

'E{E Shipment (M) ZEM—ERHHIER.
class Shipment...

get trackingInfo

return this._trackingInformation.display
get trackingInformation return this._trackingInformation

set trackingInformation(aTrackingInformation

this._trackingInformation = aTrackingInformation

TrackingInformation 28I X FTRERRZ HIRIATR , (BMARKFESABREBRAE
EHRRE , BERASES E NEXE Shipment £,

B4, ZREFHK TrackingInformation ZER) A HESE A M.

ViR

aShipment.trackingInformation.shippingCompany = request.vendor

T IRIS A AR S 2 EBIRFEE Shipment B X | {BIRAIMUIE SRS REL
(198) BHEEMAELARRE), XE , FSETE Shipment KEAR—NRIEHTE , FHAR
&R, EERRXANEEAIE.

class Shipment...

set shippingCompany(arg this._trackingInformation.shippingCompany = arg

»



VA

aShipment.trackingInformation.shippingCompany = request.vendor

S$F TrackingInformation 289 fi A% FimB AR AL , EHEMMERMTFIE, X
25 FERT LK IR ) TR AR PG BRI FS £ Shipment 28X,

KA display AR FINEXEREL (115) Fik,
class Shipment...

get trackingInfo

return “${this.shippingCompany}: this.trackingNumber} "

BHREHRFL W I8/ T)” (shipping company) FEX.

get shippingCompany return this._trackingInformation._shippingCompany

set shippingCompany(arg this._trackingInformation._shippingCompany = arg

IR BREMIEFER (207) MLHBDSIR , RAMAL IR B %A B 472 Shipment 3k
5| shippingCompany , fIBLEMIRZEMRS 5| FIZE B ARSI RELIFA T

REMEMRNTIE , ERIEMRTITIETTALE. ARRS , Zata] ABIER

TrackingInformation 287,

class Shipment...

get trackingInfo

return “${this.shippingCompany} : this.trackingNumber} "
get shippingCompany return this._shippingCompany
set shippingCompany(arg this._shippingCompany = arg

get trackingNumber return this._trackingNumber

set trackingNumber (arg this._trackingNumber = arg

7.7 BERIZEIERA (Hide Delegate)
RMEH : BREEA (192)

manager = aPerson.department.manager

manager = aPerson.manager

class Person

get manager return this.department.manager



il
—MFORRMER , RN R B , R EL .

“HEIRERES MEREN LR AR T ARG HARE Y. a—%k , —BRAE
T, FET L —EURERRS IR D — XS E A UBR B ZHT.

LENVFHENEEANHEHS , HFRERENAERACHTE. BEER
HifiFE , ReRI , BEZ T (MEETRS) FHERMAKRE.

IRFLE FinlBd RENRRFERERF— MR ()  ReAREE
RERE , AR FHAAARX—ERERR, T—RRBRTERD , TULKEK
EBERFHRERCRHTER Fin. KA UERS &R L RE—MERRETR
W, BRILRARERER , ANTEBREFMKR. XA—k , BERREIEXARRE
T, BUBRALEIRBFNER , TASEZKETAR .

ik

T ENEFERRT R , TEMRS X R IniE L — MR RZFEREL.

AEE A, CERBERARSIRRMUMNERE. SOAREETI.

MREERABHEME Fin T2 A Delegate (2FE2E) |, ERBIRRETRTH
FARIRIERER

M,

biex])

BTG |, 3k B Person F{X3k“HBI7]”fK) Department,

class Person...

constructor (name

this._name = name
get name return this._name

get department return this._department

set department(arg this._department = arg

class Department...

get chargeCode return this._chargeCode
set chargeCode(arg this._chargeCode = arg
get manager return this._manager

set manager(arg this._manager = arg
BLR FiFBMEEANSIEZHE , Akt , B XI55S Department X5

B FinflEs..



manager = aPerson.department.manager

XFERRAL RIS & Fimi& R T Department F L E[RIE , T2& F41E : Department
RREBERRIR X E&EE. MRXEK PR Department , AJRUBMEE. FTX—
B# , FRTE Person I — AT BRI TITR L.

class Person...

get manager return this._department.manager
WAL , FRASMEH Person WFTE R P , ILEN 1AL -

& Fipftn...

manager = aPerson.department.manager

RETTRT XF Department FTHREKMEY , FHFAMENMEY T Person MITE R S |
FKHAT AFS [ Person FRK) department I[A)EREL T .

7.8 B&FBIA (Remove Middle Man)
RiEH : [GHELER (189)

manager = aPerson.manager

class Person

get manager return this.department.manager

manager = aPerson.department.manager

il

EFRBEFERAR (189) MsL"—Ti , FRBI T “ERIITXI R T, (BEX
EHEOEERNN. SU4% FinRERRITRNIFIER , RRDRERF iR
M—AMRBARICRE. HERITRMEM (ThRE) Bkl%  EZHREHME
EARER. RFLFZLEMT —MFEA (81) , MBI ZILE FEEARRZT
XK. (XMREBEEEAMVEREIEEKFEN R HALI. REES , R
SRIEN A M VE(B/RE AR KR, an4ReMRE M. )

RIEGAT AR ERERA B EEN., B4F , BT IREEEXRAR (189) kR A)
A BRI AR OZANER , RAKAT ARSI TR AR TRE. 5
ARIBZEW , “EBREEE L X RERANKE. 6 N AMamESHER
MAATREMBIFHAN. EMNESURET : (RKER DRI R ile— R EHEH A
R EAMFRATT .




fifi%

NFEFES R A —MNEER .

T EANEFERER , IERR P ER R R AR, S EREE T,
BRI ENERRRSE , (R AR X N AIET .

XAEET AT AN EMTFIERTR , RIS ZRIEFBEREERLE
(132) , BN BAEXEREL (115) NEXFTBERERRLK.

biex])

HNBEN— Person FFFAT |, EAMKEIG A — MR I RFREFEANLIER
#.  (NRGE—ARNETEBRIFILE | TRELIENASH B FE#HF
HuARMEL. )

& FinflEs..

manager = aPerson.manager

class Person...

get manager return this._department.manager

class Department...

get manager return this._manager

B5XHFE | {F FAFIESE Department R E 8, {BAIR KERIBEHX AM , AR ER
1 Person ZHF RERETITITH. XARBEFEARBIRT . BT Person
REEAL— N ERER , TRV &,

class Person...

get department return this._department
RB—AESANE Pl , FENEREY RN R TR IE.

& FinflEs..

manager = aPerson.department.manager

TFEAT R s | RIS |, IR Person F#2[k manager 71757 . FRATRA
BRILE , 5 Person PE A A TICREL.



KAULURAAFAIE, BEREXAFEER , AHEEREE] , IR,
IR E AT, MNMZIERETXR , ANMABIRTFREA  NEMS8E
LEITRIARHE— IR B AR LA AWMHFENER | AEEZRNNERF
RNVBED BB AFPFIAEE.

MRFNEAENUHNEMTER , PAEFIENEREE —KHRERE  EITRUE
St department i/ R A E (132) ., XAFA[LE manager BB BOEH department
FER{EER %K.

class Person...

get manager return this.department.manager

1£ JavaScript 7, VFREERIANE AR AL BFERERKXRG , BBEETBEK
department FERHI FXI& , BAERZEXEREA T RERKMIEEENATEN
X351,

SRJRELSY manager 777AN NEXERL (115) , —ASBREMNFTAERARAR.

7.9 ¥ HE %L (Substitute Algorithm)

function foundPerson(people
for(let i = 0; i < people.length; i++
if (people[i] === "Don"

return "Don"

if (people[i] === "John"

return "John"

if (people[i] === "Kent"

return "Kent"

return ""

function foundPerson(people
const candidates = ["Don", "John", "Kent"

return people.find(p => candidates.includes(p [l

il

BNSTAT LTI , IMRBIF LR L , BB , HPELH AR S —L&H
B, BADRML. WRERIM—HETUEEEMNAR , Fila RIS
HARBARRNA, BB — LR RNARA DR ARE AR R, BF
BRI W , BiE AL RZURRBNEL. MENREBATES



iR, REELEI , ERENBMEZS  BERRARBRAR , NERTER
FREMNEE, MREIIAEREFE , MAPREGOZLTR M SERED MR
HMER , PLAKBTERERENEIE.

BRBRLEBRURENEEL , LEEM— S RERBERNE. XEHERAT SR
BRENEIFERN— M BRIBRNEE , IHEENBRSEINTS.

ERAXMEMTIEZA , RIFHEBCT SERTRENME T MR, B—1E
RESRWHIERIFFEER , RASKEIMEARR AN/ NSRS , KARERE
R TRIRE B TR,
ik

o HETRHEBMNEE  RIEE EEBIHIE— MR KR .

o FERAEAMERBESL , PUEEEERITA.

o HEHFF N (BHRA) B

o BUTHHEKE.

o BT , PEXTETIRBIAREITEER. WRMABY , AMATHER ; BN,

ERESNAARREET , RBEALERS BN,



5 8 E M4

BERCAL , BN BNEMFIEBRRTIMIHE . BHRREGEEFNTR. I

S MR H—FEENEMDRER , BAEEFARN L TXZERBITE. Ke

BTG ERE (198) FIRTESESHMER 2 MIFE R , X TFEA MRS+
(207) FIEMSHIBTS .

ENRAETERIMINEDBTG , AEENNIF. BFEaZR% (213) M
WHERNZNEARE (217) TRATREAMARIBEN R ; MRFRAER
WNERARE RN | ABABENER (223) FAER ERS. AER—EEMHK
ECHUMERBAE , A IRRAEL R B B NEARS (222) JHIRER.

SHIER , HAEWANEBROTFIE - 7B (227) ATARHRESMER R M—F
=, IEERAER (231) NETAEEIHREANEI.

REXMFIE , BHRE-—ESR2EHIT— N aREFRNEE | ADMEBIRILARD
(237) . IZfHARERLTF I —BIK KM TAABES— M EFF REEIHEN T .

8.1 #FZ ¥ (Move Function)
24 RFEEREL (Move Method)

class Account

get overdraftCharge

class AccountType

get overdraftCharge

il

BRUBMBRABOTHRL DT | IR L BRI A2 i A A% A2
FFEg—/NEBSY. AT ROTH SRR | BASREE AR RIRNR B R ERRE
SRR, FHMARRSRZANXRSTER. BUWSME. RN, BHERET
IR B — RN | BB ARLRIEMRINR , KA MEBLARA R R
PARARMEY . BRIFER KRB E , SRR X LT,

TR EFTERE L TIOMREA RS, XN LETXAUELBN , EEELH
R EHREFEARRRATR MR, S— I ERAMNERREFMNS  EMEARERHMR
RUTFE , HASHMBERR YR LT BEBENAN  SNZREMEEANEZ
ERER M — A LT, RRIKE S RERAAN IS RAERE | (EX AR
RUE , ENEREAREUR H— M BIAEIER LT SO,

WREBRERN— I sIER , BMES| BHEM ETXPHTE  MYES LTI
FRTRAFOED. W, ILEXSILEERENTR S , BE RIS EFN
HRBR , FARGEAIL AT A DS S RTASR KR

R4, ARIKFAERIEARENS , RUFTEIMAEAR — TR HeREE , B LESi%
XA R, AERRIERINERE LT — M FBBNREL , TiH B AT RETE R Ty
WERLL , AT O e R LT E Ay, R, EXE— K LEHER



¥, WTREMEI B — M RPREAEEITAR.

EEREBBREEERGRE, ATHERE , KFRFRRERIEHT LT
SEHFLETXZENXS , FREFRLERERS W , €85 CARAT LR
W, WARRBERT AR , FF. AR IRET  KBERRUFTRN—BA
ERBAE — LR, BERT AT AR BB A AR (144) SR (182) 4
B—1, REARPER—MRIFRELRKRES , BREBHMM , BE R
B RSB NERMIEMR. REATFHOHIER IERRRERE LT
XEX , IHEHMERAENRERE | MRTKAEK A UBCRHBIRBEIAIN
"7,

g%

KERMELH LT XESIANFTERFTR (ARELENRY) A ZEEEARE
Bei—itms

MRAIMA LR BRR BN TERS , WEFLEBBEN]. XHAURIERSS)
—LRERET |, B MMRBR DA RN T

IR EINE — LR %, FFAERXLEFRBNE—ARE , BARIT UK
FEREANEREER , —IHBREIRTR R B E AR AL TR,

KERFRBERHBE SRS LN,
EARNRMESE  CREZSARBMECES 7 HEMER | &M TRIE

—

5.
BERMEF—HEIBAR L TP, R, FEENHR.

IR ERZ T IR ETFIC (source context) FHITTH , HlfF X EITR—IHE
BEE , RABTRBSH , BARK LRI LT X5 AESRIHTN LT3
=.

W ERIBE BHE , EFRERIMHET  FEEFEHN LTI,
PITHERE.

BIENIRETCRIEMS| BB AR,

TEBURERER | fE2 B —MERTEREL.

MR

ST IRR R FANEXERER (115)

AT AR MANER , iERR M —EMEITRA. BRARATERRRAE Rt
BRZE , BARIFERIEFT BABRIE.

JEfl : RBRNBRRBETE

WA NERHCRES], XN RS E — 4 GPS PLNER (track record) HIREE
B (total distance) .



function trackSummary(points) {
const totalTime = calculateTime();
const totalDistance = calculateDistance();
const pace = totalTime / 60 / totalDistance ;
return {
time: totalTime,
distance: totalDistance,
pace: pace

}i

function calculateDistance() {
let result = 0;
for (let i = 1; i < points.length; i++) {
result += distance(points[i-1], points[i]);
3
return result;

1
J

function distance(p1,p2) { ... }
function radians(degrees) { ... }

function calculateTime() { ...

)

FKAHEIL calculateDistance EREUIRFEEITNE | XHEFR LR MITEYUTHEES |, ™
TELICERYE (summary) BIFEARERSY.

TR R B —HEITRZERET



function trackSummary(points

const totalTime = calculateTime

const totalDistance = calculateDistance
const pace = totalTime / 60 / totalDistance
return

time: totalTime

distance: totalDistance

pace: pace

function calculateDistance
let result = ©
for (let i = 1, i < points.length; i++

result += distance(points[i-1 points[i

return result

function distance(p1,p2
function radians(degrees

function calculateTime

function top_calculateDistance
let result = 0
for (let i = 1, i < points.length; i++

result += distance(points[i-1 points[i

return result

SHEREET , IR AL |, FHEALLENARRMERR X MER
BR—BTA. WERETERBOEZBCERNEFTARM4 , ANKEAL
R—Mig AT

PR BSIRIRBEIEE TE , (BRSO MRETHABLRT |, BRFRBEL TH
MREXKIFTS , 972 distance F points, XFF points , BB HIEARHSEN
£k,

function top_calculateDistance(points
let result =0
for (let i = 1; i < points.length; i++

result += distance(points[i-1 points[i

return result

ZET distance , BRI AT E MEASEEIHE , BIMPKEEITE RS calculate
Distance —FHBS T RS T AT, RRANAELLT.



function trackSummary...

function distance(pl, p2

const EARTH_RADIUS = 3959; // in miles

const dLat = radians(p2.lat) - radians(p1l.lat
const dLon = radians(p2.lon) - radians(pl.lon
const a =

Math.pow(Math.sin(dLat / 2 2) +
Math.cos(radians(p2.1lat &
Math.cos(radians(pl.lat *
Math.pow(Math.sin(dLon / 2 2
const ¢ = 2 * Math.atan2(Math.sqrt(a Math.sqrt(1 - a
return EARTH_RADIUS * c

function radians(degrees

return (degrees * Math.PI) / 180

FKEBEF distance BREH RVAAT radians K%K , FECEIREHI| AU L TXE
FEAITR. FAESES radians fEASE , HEMEA TH B0 —FFRE. g3k
RNEFE—LENL , AT AR X BRI 2487 _E T 3ehiRF% 3t calculateDistance
BRI E -

function trackSummary(points

const totalTime = calculateTime
const totalDistance = calculateDistance
const pace = totalTime / 60 / totalDistance
return

time: totalTime

distance: totalDistance

pace: pace

function calculateDistance
let result = 0

for (let i

1, i < points.length; i++

result += distance(points[i-1 points[i
return result

function distance(p1,p2

function radians(degrees

XEINIFAL R , AT RIFFSREMUKKER  LENFBRREA TR
IREARE. EXASREIF—YIRF] , B, AT RO O X A R B R 52

top_calculateDistance oh



function top_calculateDistance(points
let result = 0
for (let 1 = 1; i < points.length; i++

result += distance(points[i-1 points[i
return result

function distance(p1,p2

function radians(degrees

KRB HIREEHASREREFIEITH , BATHEIREZN NS |, 1
T FERERABEE, BRINKELE—HITH AT distance BRENEBLEIA T radians
BREL , BBARX—E AW NIRRT LK,

WEAEAE , B RiEEERT —FKEAEIH calculateDistance EREUAPNIE A

top_calculateDistance ER%{ :

function trackSummary(points
const totalTime = calculateTime
const totalDistance = calculateDistance
const pace = totalTime / 60 / totalDistance
return

time: totalTime

distance: totalDistance

pace: pace

function calculateDistance

return top_calculateDistance(points

ETRREZNERTET BN , EEVREERNATE , REEHIRESE

EREE.

MBS fF , FETRT ERMES , MIFHBR , IEXBE/ ML LBEHR |
ETRMBRCNIFAEMT . F—HFRREECRFAERE FRPNRLEITE
g, EXAMIFF , REBARRARZ | (EARERBE(NERTEB
BUARN , FEHIKIATX R KT BB IR IREREL.



function trackSummary(points
const totalTime = calculateTime
const totalDistance = top_calculateDistance(points
const pace = totalTime / 60 / totalDistance
return
time: totalTime
distance: totalDistance

pace: pace

EE , ZENEAXNRBOARRENZTFET . RATEREHE RN M |
HHEAMNMFLIEEEE, totalDistance ITHEKASE |, (BIEARBED LAXIMETF ,
k) trackSummary BREHE — MR BT E—HEKAREXNETEFREHNNE ,
RELFKASCRNBAEE (123) ABEE |, 2 5E{E MR (124)

function trackSummary(points

const totalTime = calculateTime

const pace = totalTime / 60 / totalDistance(points
return

time: totalTime

distance: totalDistance(points

pace: pace

function totalDistance(points
let result = 0
for (let i = 1, i < points.length; i++

result += distance(points[i-1 points[i

return result

MBEETFHELER , REFEREBIATE |, PBAREBEZTELNHMBHNEZF ,
Eb.4N totalDistanceCache B¥ distance %5,

AT distance ER%%F0 radians eR¥ 3 {F B totalDistance P RI{T(AIAF 28K %k , FHitL
Ema TR RREARIRE , W 4 N AR EENEERE L.

function trackSummary(points
function totalDistance(points
function distance(p1,p2

function radians(degrees

L AN E TH distance F radians ER%I{REE 7E totalDistance Y , RAEFREIE1]
BIRT M, ERMESE | XM PUSFrEEERE | (B ES 2015 HSEH
JavaScript 28t 7 — /M EWHIESAAAE] , FIRE SKISHIRMA T MR Bir A g
T. BEXRG , RNRERBES OFEGH , AARSSHEERRE —LALF
&, HFEAERBZALAE | XATFESIEMA AL EMMERE.



ufl : A ARSI

ERZ BB ME—FE WHF , TEREA—DFRR MK Account 283k
BHiR.

class Account...

get bankCharge
let result = 4.5
if (this._daysOverdrawn > 0) result += this.overdraftCharge

return result

get overdraftCharge
if (this.type.isPremium
const baseCharge = 10
if (this.daysOverdrawn <= 7
return baseCharge
else

return baseCharge + (this.daysOverdrawn - 7) * 0.85

else

return this.daysOverdrawn * 1.75

LEARIELIRIERK S 28! (account type) MIARE , REAEK BXEITHE
&, B, IREBARSAEE overdraftCharge EREIRFSE! AccountType 2%k,

F—HEMARE W overdraftCharge FHRNE—TUFHE | ZERESEBKEA]
5 overdraftCharge BR#I— #2730, WHIFIKFELL daysOverdrawn FERE1E
Account 2K, JNESFEAREFZEAIK FTA 1L,

SRJa , B¥ overdraftCharge BRERFE RS HIZ)] AccountType 2574 , FHFENEEE,
class AccountType...

overdraftCharge(daysOverdrawn
if (this.isPremium
const baseCharge = 10
if (daysOverdrawn <= 7
return baseCharge
else

return baseCharge + (daysOverdrawn - 7) * 0.85

else

return daysOverdrawn * 1.75



M T {FRBUERNIXNHFTER , IR E AR MMERTEE R ERENEE,
isPremium 304 R EE &AM this _EFREY , {B daysOverdrawn [EAIME ? FTREE
FEEE |, ERIBEA account WRALT K 2 AT AE , BaEFLmast—ME , |
AR EEEFTEWKS (account) SFHR_EFRT daysOverdrawn IASMAE L %53E |, 5
MNFEIRIBM T (account type) RRELNFMIKF (account) X¥5R_HEUA%HE
B, BAKBITEESHAEE | HMIERENEA account ¥,

SERERBERE , BB ERNAERZA— IR,
class Account...

get bankCharge
let result = 4.5
if (this._daysOverdrawn > 0) result += this.overdraftCharge

return result

get overdraftCharge

return this.type.overdraftCharge(this.daysOverdrawn

RET—HFERENEER , 2RE overdraftCharge XMEFERE , KR EHEN
BXE ? PERAE , ISR AR T X,

class Account...

get bankCharge
let result = 4.5
if (this._daysOverdrawn > 0

result += this.type.overdraftCharge(this.daysOverdrawn

return result

FERERFEES |, B daysOverdrawn {E RS I E (L1545 overdraftCharge BRI%Y |
{BL0EMK . (account) Y& _EHRZFIBEFTELS , IBERFLERME TEEEEA
SNEENSTEBTE :

class Account...

get bankCharge
let result = 4.5
if (this._daysOverdrawn > 0) result += this.overdraftCharge

return result

get overdraftCharge

return this.type.overdraftCharge(this



class AccountType...

overdraftCharge(account

if (this.isPremium

const baseCharge = 10

if (account.daysOverdrawn <= 7
return baseCharge

else

return baseCharge + (account.daysOverdrawn - 7) * 0.85

else

return account.daysOverdrawn * 1.75

8.2 #FEFER (Move Field)

class Customer
get plan return this._plan

get discountRate return this._discountRate

class Customer
get plan return this._plan

get discountRate return this.plan.discountRate

il
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B —FICRK , BARARITEEEFTERE T LB, W, WREKEF—ANFE
i, FRENEZ MEMTPREEY , BEE—MEK , RPXAFTERFLZWRBE
—MEFRMR  XESIRAT BRI,

WRTFERIRMEIEE EEHMERNBNE R TREN., KEFEIREE , KT8
SEMFRONELFERENZET BRERENRE , MAXBED IR &K
5], MR , REEHENEMT—HTM. R, EKBTERA TR
B —LRIAMITE BB E . HEENHERAM—LEM |, KI5 REURE
WA ITAE,

BIBATALLE , BAIEHREIREMNAEER TR (record) , {BRLERASISE
MR EFER., XRB—FEZ T XAIRBIICT , ESHMETEIRSEM—E
HRRRIFRER. NIZMRBIRBRHREL T BRBEIRRIRE , BACEER
IRIAFEEEEZIIRIR I, YEIMB IR , A RRANMAESIRR IS A |
GFBATA R PR IES T, Hit , R AREIRCSEREATTH
R, BLZNEMFERERSUT , KTERRITHMT B 2RI E
BRI MEE. MRFEEBEABIRRRICT , IRAETER , RARMY
WIS PRREB T | (BIERMSER—L.,

figi%

HRRFEREEEET RIFERK,

M

FEERR LSRR —FE (RSSNREE) .
PITHERE.

TRIRYS R RREB IR 5| B ARXT &,

WHAREEA BN FEREFEREERR. WRKE  BRERE ORI SNAE
—AHIETRNE. WRERT , FUTREMGHEENREWE—ITE , BT#H
EERMRT . XIXEHTREBFRA , BREATURMIGIER , FRIRGH M
A EMTTARMEIRBIRE.

AEIERETIRRE , SHERBRIRNTE.

INRIREIFTA KBS R AL Z X BARXT R , FBARAE B EHIREM
BEEY , ILEEXIRTRE , SSERMR LT RMENKNEK. AF, BET
SIABTS (302) , YENFRFESBHRFEA—BIMHER, —BREBER
HEH I ANETTMERRAT AL, AT DU O LRI B A A B ARXT R K
FRT.
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biex])
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CustomerContract (X R SGME BRI — N & E",



class Custometr...

constructor(name, discountRate
this._name = name
this._discountRate = discountRate

this._contract = new CustomerContract(dateToday

get discountRate return this._discountRate
becomePreferred
this._discountRate += 0.03

// other nice things

applyDiscount (amount

return amount.subtract(amount.multiply(this._discountRate

class CustomerContract...

constructor(startDate

this._startDate = startDate

FRABEWHTINZE (discountRate) FEE M Customer 2 #RF% 2! CustomerContract BB
F,

F—HEERIAFERTE (132) X _discountRate FERRIVAIE Sk,

class Custometr...

constructor(name, discountRate
this._name = name
this._setDiscountRate(discountRate

this._contract = new CustomerContract(dateToday

get discountRate return this._discountRate
setDiscountRate(aNumber this._discountRate = aNumber
becomePreferred

this._setDiscountRate(this.discountRate + 0.03

// other nice things

applyDiscount (amount

return amount.subtract(amount.multiply(this.discountRate

FKIET B applyDiscount FiEREHFE , MARERIER R ESL , X2
RABAIE AT EFRE— public KIIR{EERER.

#EEFKTE CustomerContract FERAN—AXF Bz A FER A7) eRi%K .



class CustomerContract...

constructor(startbDate, discountRate
this._startDate = startDate

this._discountRate = discountRate

get discountRate return this._discountRate

set discountRate(arg this._discountRate = arg

FETK , FKTRUMEY customer XFZREIRIEEEK , 1B 5| A CustomerContract XN
AT, AT UIRXATH , FRKEIT —/MER © “Cannot set property
'discountRate’ of undefined”, XE R FK(IEEHAT _setpiscountrate BRI , ML
B CustomerContract SR [ ARBBEH K. ATHEEXMER , FKISFLHMAERINIRR
85, EE) =M TS  REBENA%INER (223) Fik,

F _setpiscountrate EREUAFIE MG RKERZ /T,

class Customer...

constructor(name, discountRate
this._name = name
this._setDiscountRate(discountRate

this._contract = new CustomerContract(dateToday

WgTEaEE T TR, WRXBTE , HREH Customer KRR ER |, LB
{# F_contract X¥5 ] discountRate ?—Eﬁo

class Customer...

get discountRate return this._contract.discountRate

setDiscountRate(aNumber this._contract.discountRate = aNumber

7£ JavaScript # , {FRARMNFERT/NELEN , R EBERTIAREL , SbrEEs
RAEHM TR T ERMRE.
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ERERRTFRNEHRFERMERTE , AEESITRZBCTRIARR.
T, IWKASRTRESC KSR (162) FIEICKERASE | A —kaLE
BAEMEA,
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W , ERNEBI—1R. EEBMEERDK 7K Account 2E |, 2 EF—/MK
RFIZRPZFEE_interestRate,

class Account...

constructor(number, type, interestRate
this._number = number
this._type = type

this._interestRate = interestRate

get interestRate return this._interestRate

class AccountType...

constructor (nameString

this._name = nameString

BAF B MK P ECHE — M FIRTE , AIRMZHUR TR PASHER | J
HBAER CMFBZE] AccountType K.

FRFERELBEVIRRBISET RIFREE , FHIEKRAFTEE AccountType k41
BB R ATIR) R 2R

class AccountType...

constructor(nameString, interestRate
this._name = nameString

this._interestRate = interestRate

get interestRate return this._interestRate

BERNZETF R Account 5H0IRIEREK | BRI EHEHRTRER MEHAIR)
B, EEMZHET , SNKSEBC AP —OFIEREEE |, MIERELBARZER
HIK PHZR—ANFIRE. R YFEEMERKK SR ERRNFIER |, APaX
IREMFRBERSL , RAXAASERTMNANITAZN. BREFE—MEF , IR
—ZRIK T REB A RIMAIERE |, B AXBEMBERAMENT |, BABARE
AREHTTIINAT A, W& PREGRREFAESUEES |, BERMNZEE— TR
B | WRFA— 2R P ER A SHK A LB ECAFIRE, R, FETZE
Account 5| A\WTS (302) , M{RHINEE MR R EIENTRER K A &I

class Account...



constructor(number, type, interestRate

this._number number

this._type = type

assert(interestRate === this._type.interestRate

this._interestRate = interestRate

get interestRate

return this._interestRate

KEREBEEKWS | ILRREETBINE , BEEDTSIEZHRIER. 3FE

BRTRNEES , BEAUREHERCREIAEE,

—BiEE , —ERSRBBERFE

MBaME , HEEHREBSIRITAZNE , FMATRUL Account B[]
AccountType L interestRate FE , I FERNFETE2MIET .

class Account...

constructor (number, type

this._number number

this._type = type

get interestRate

return this._type.interestRate

8.3 I VE/RZKE (Move Statements into

Function)
RaEH : WHENENAARE (217)

result.push( <p>title:

result.concat(photoData(person.photo

function photoData(aPhoto

return
‘<p>location: aPhoto.location}</p>"
‘<p>date: aPhoto.date.toDateString

result.concat(photoData(person.photo

function photoData(aPhoto

return
‘<p>title: aPhoto.title}</p>"
“<p>location: aPhoto.location}</p>"
‘<p>date: aPhoto.date.toDateString

person.photo.title}</p>"

</p>"

</p>"



il

RUPRBENRRAR , FRETIAEETR , HARERN—FYEIHK

R, MRERIAREN RGN , 2 -LHARRNARBHUERSRHIT , B4

KEZBRIBRARBAI RIS EK, X, HEXXBRABRMEX TR 4t
71, CREX FTE R AER AR, MRKRABIAEKARERTEARNITA ,

W FELHRBENZIARE (217) BE (BH—HD) BB RO+2HA,

MRFELERS—PRPRAE—REG— K, FEEEMTHER , BEMSZE
ARBHERB IR E R, MRENSERBEAG— K, BNESRH—
T, BBEATURSRGRRER (106) KRB —FHiRHL R, XEXFUERK

TEEMARNMIET , AR TEESZ T BN AKLE. XLHETEREAH
WEM , ATATETE R DS R E BT,
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IREENRIEEANEFRMA LIS | NEBBHER (223) %
L R 4D BRI AL

202R B RER L ME—— MR BOA A |, IBAR BRIRR I N ER RIBEBIYIIF
R B ARRERTFEN ], RSB T, AMIER RSP ERELT LR,

WMREBAUE—NMARR , BASEFHF— AR RN BIRGREL (106) , %
A HE RS BRI — ARG — TR, AHFERBERAN RN ET , RE
STHRFREIA].

AERBOHEMARR  SEIMARFRGNERE. SRR mEiT.

TRATAS| BRNERE , MANKERE (115) K EIRRBNBEFRHE | 3
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SR RS (124) |, BHBENREIRERBNET.
IMRIFREASZIEAFIE T , AR EIF OB

bieR:l
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function renderPerson(outStream, person
const result =
result.push( <p>${person.name}</p>"
result.push(renderPhoto(person.photo
result.push( <p>title: person.photo.title}</p>"
result.push(emitPhotoData(person.photo

return result.join("\n"

function photoDiv(p
return
"<div>"
‘<p>title: p.title}</p>"
emitPhotoData(p
"</div>"

join("\n"

function emitPhotoData(aPhoto
const result =
result.push( <p>location: aPhoto.location}</p>"
result.push( <p>date: aPhoto.date.toDateString </p>"

return result.join("\n"

XAMFIFH ) emitPhotoData EREIBEM- MAR & , BMAR S AATEEE —1T725
REENRE , BTITENERE (tde) HXHER. KAHFLEBLHERES , IEFTENMR
D BBITRALHRFL ) emitPhotoData REXE . AR emitPhotoData RE—/ AR
B, BEATEFICARBEFFHEEEMTS |, BFARSAIE— , BEAE
T AEREMTFIR NG,

KAEBRHP—MNAAR , XHENRRRERE (106) . FRT EHABMSHIEH |, K
KHE emitPhotoData EREL L — 12 KREHRTERERF

function photoDiv(p

return ["<div>", zznew(p "</div>"1.join("\n"

function zznew(p

return [ <p>title: p.title}</p>", emitPhotoData(p join("\n"

TRIEHRSE , FRAE—EF emitPhotoData FEAMAA R , HRENXRESHATEA
RiE4) , —IHR AR FTER AR



function renderPerson(outStream, person
const result =
result.push( <p>${person.name}</p>"
result.push(renderPhoto(person.photo
result.push(zznew(person.photo

return result.join("\n"

5T emitPhotoData SRENNIFTAERA ARG , WEEEN ARNEGRE (115) 3%
emitPhotoData BRI EXPNEXEIHT R P,

function zznew(p
return
‘<p>title: p.title}</p>"
“<p>location: p.location}</p>"
‘<p>date: p.date.toDateString </p>"

join("\n"

®E  BXERGRSY FHERBRE (124) |, SIANERT .

function renderPerson(outStream, person
const result =
result.push( <p>${person.name}</p>"
result.push(renderPhoto(person.photo
result.push(emitPhotoData(person.photo

return result.join("\n"

function photoDiv(aPhoto

return ["<div>", emitPhotoData(aPhoto "</div>"].join("\n"

function emitPhotoData(aPhoto
return
‘<p>title: aPhoto.title}</p>"
‘<p>location: aPhoto.location}</p>"
‘<p>date: aPhoto.date.tobateString </p>"

join("\n"

RN RAICIFARERBS NG A | EZ SRERENIRRIF K,

8.4 I ERZEFAHE (Move Statements to
Callers)
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emitPhotoData(outStream, person.photo

function emitPhotoData(outStream, photo
outStream.write( <p>title: photo.title}</p>\n"

outStream.write( <p>location: photo.location}</p>\n"

emitPhotoData(outStream, person.photo

outStream.write( <p>location: person.photo.location}</p>\n"

function emitPhotoData(outStream, photo

outStream.write( <p>title: photo.title}</p>\n"

il
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bieR:l

THEX M FLLER I ¢ emitPhotoData & — /MR , ZERAL A AR .

function renderPerson(outStream, person
outStream.write( <p>%{person.name}</p>\n"
renderPhoto(outStream, person.photo

emitPhotoData(outStream, person.photo

function listRecentPhotos(outStream, photos
photos
filter(p => p.date > recentDateCutoff
forEach(p =>
outStream.write("<div>\n"
emitPhotoData(outStream, p

outStream.write("</div>\n"

function emitPhotoData(outStream, photo

outStream.write( <p>title: photo.title}</p>\n"
outStream.write( "<p>date: photo.date.toDateString </p>\n"
outStream.write( <p>location: photo.location}</p>\n"

HKEEMSYIRY , FF listRecentPhotos EREXAR R AT =B 2248 B location {52,
T renderPerson T ANKRIFAZE, AT FEXRBERERZHAT , KENBEAF
7% , % emitPhotoData ¥ G BM TR ISR E I .

—RRR , BIXHRARISE | RIS EHR emitPhotoData IR JF—1TBIYIFFAG
IR MARERRBUEHE. (EATIRRXMEMFIENAEERRNIHRETIE
1, XEFERENEHFANERLHDIR.

EMFE SR EMIRGRREL (106) |, KARLRA R LR emitPhotoData R E
HIER SRR K.



function renderPerson(outStream, person) {
outStream.write( <p>%{person.name}</p>\n");
renderPhoto(outStream, person.photo);
emitPhotoData(outStream, person.photo);

}

function listRecentPhotos(outStream, photos) {
photos
.filter(p => p.date > recentDateCutoff())
.forEach(p => {
outStream.write("<div>\n");
emitPhotoData(outStream, p);
outStream.write("</div>\n");

1)

function emitPhotoData(outStream, photo) {
zztmp(outStream, photo);

outStream.write( <p>location: ${photo.location}</p>\n");

3

function zztmp(outStream, photo) {
outStream.write( <p>title: ${photo.title}</p>\n");

outStream.write( <p>date: ${photo.date.toDateString()}</p>\n");

}

FiRGHRNR B —BAREEFE , AEREGR 2 LATEROAE , A, P
RORFNETRRETY. RETREET— TR, BRI AE SRR EREE
EETH,

FETE , FREXS emitPhotoData FYA A mE — N FANEXEREL (115) . M
renderPerson EREXFFL4.



function renderPerson(outStream, person) {
outStream.write( <p>${person.name}</p>\n");
renderPhoto(outStream, person.photo);
zztmp(outStream, person.photo);
outStream.write( <p>location: ${person.photo.location}</p>\n");
}
function listRecentPhotos(outStream, photos) {
photos
.filter(p => p.date > recentDateCutoff())
.forEach(p => {
outStream.write("<div>\n");
emitPhotoData(outStream, p);

outStream.write("</div>\n");

1)

function emitPhotoData(outStream, photo) {
zztmp(outStream, photo);
outStream.write( <p>location: ${photo.location}</p>\n");

3

function zztmp(outStream, photo) {
outStream.write( <p>title: ${photo.title}</p>\n");

outStream.write( <p>date: ${photo.date.toDateString()}</p>\n");

}

RIEBREITI , BRIXXEBNIKEEES T, WAEd)E , BafET—NA
AR,



function renderPerson(outStream, person) {
outStream.write( <p>${person.name}</p>\n");
renderPhoto(outStream, person.photo);
zztmp(outStream, person.photo);

outStream.write( <p>location: ${person.photo.location}</p>\n");

function listRecentPhotos(outStream, photos) {
photos
.filter(p => p.date > recentDateCutoff())
.forEach(p => {
outStream.write("<div>\n");
zztmp(outStream, p);
outStream.write( <p>location: ${p.location}</p>\n");
outStream.write("</div>\n");

1)

function emitPhotoData(outStream, photo) {
zztmp(outStream, photo);

outStream.write( <p>location: ${photo.location}</p>\n");

}

function zztmp(outStream, photo) {

outStream.write( <p>title: ${photo.title}</p>\n");
outStream.write( <p>date: ${photo.date.toDateString()}</p>\n");
}

ZEW, , FE T AR RS MEIRK) emitPhotoData BRi%R , STARPNEXERER (115) Fi&.



function renderPerson(outStream, person) {
outStream.write( <p>${person.name}</p>\n");
renderPhoto(outStream, person.photo);
zztmp(outStream, person.photo);

outStream.write( <p>location: ${person.photo.location}</p>\n");

function listRecentPhotos(outStream, photos) {
photos
.filter(p => p.date > recentDateCutoff())
.forEach(p => {
outStream.write("<div>\n");
zztmp(outStream, p);
outStream.write( <p>location: ${p.location}</p>\n");
outStream.write("</div>\n");

i

function emitPhotoData(outStream, photo) {
zztmp(outStream, photo);

outStream.write( <p>location: ${photo.location}</p>\n");

}

function zztmp(outStream, photo) {

outStream.write( <p>title: ${photo.title}</p>\n");
outStream.write( <p>date: ${photo.date.toDateString()}</p>\n");
}

w&E , FH zztmp M K FREA L F emitPhotoData , SEAAS IR ER.



function renderPerson(outStream, person
outStream.write( <p>%{person.name}</p>\n"
renderPhoto(outStream, person.photo
emitPhotoData(outStream, person.photo

outStream.write( <p>location: person.photo.location}</p>\n"

function listRecentPhotos(outStream, photos
photos
filter(p => p.date > recentDateCutoff
forEach(p =>
outStream.write("<div>\n"
emitPhotoData(outStream, p
outStream.write( <p>location: p.location}</p>\n"

outStream.write("</div>\n"

function emitPhotoData(outStream, photo
outStream.write( <p>title: photo.title}</p>\n"

outStream.write( <p>date: photo.date.toDateString </p>\n"

8.5 PARREH FHEXNELFY (Replace Inline

Code with Function Call)

let appliesToMass = false
for (const s of states

if (s === "MA") appliesToMass = true

appliesToMass = states.includes("MA"

il

= RERBAT AR BB AR R TATTBIEXR , I TRARBNREN AR
— —ir & RIFHREL , A HRERIFHR RN AR |, EERLT A
. BRAHAMTHERESR , RAR—BABEATERENX , SOAR—T
BRERBNET. BEA , BEFREYRMNNIRIE , BAFTRULITHAIZHIRSE
FIARIMRAD, (44, KARERERERBNTARAR , #IBTE( 2 BN E
RGOS , BEEFROFEIAMFA  MEFE , hEFTHLFTHAMM

|, )

IMRBIZN—LNERARD , ENHOFBEUNECHRENER , HEE LU
ERBOAREANERAEL, BE—FHET RSN | ABRE USRI
ERBIMRABMEESSFTABTIRARN . XFMERT , BIRBL T RSN | 3
A & NECAREBITARERE. FMNEXARSREZ AESHEIEER , A



R AR IR« AR RS 15 |, AASKSPEARLH T —HN
E |, AN B FRENKARRDIER RN I 2N ; 2R E B1SA T
A, ATREE RS B AS ML EAERS (LLESAT DLz ek (124) SKfRR)
M ATRER R AR SN AR AR B ITAR. F2RENBN , THA
R/ 2% PR #50/A FRER O RS,

BRI, B~ LERBER , KEAFIEIREE , RABREEERIAEAT
EEHOHRET , EOERWT ANMKERE.

g%
M RIBARTY 2 A — A AR,

M

el Y .
8.6 BZEEM] (Slide Statements)
ML  EHEERNRIBHE (Consolidate Duplicate Conditional Fragments)

const pricingPlan = retrievePricingPlan
const order = retreiveOrder
let charge

const chargePerunit = pricingPlan.unit

const pricingPlan = retrievePricingPlan
const chargePerUnit = pricingPlan.unit
const order = retreiveOrder

let charge

il

WFERIKART —R B, ATAMERBER SR, WREJATRBERATR—
NEIRLEM , BARIFRILENE—RKIL , MAE RFEBURHEMEIRLEMM A
e, RERHEBERT , KRABERBIEAHATLLLENRELR. HSNER
—FE L XE , EXT AENFERIER. BASRERBIL—H<EH
EBAEINAEELE , EPANEREE—XFRERXEXABFNE.

BERG , EHERARERI—L , HERF—NEM (EF EERGERHK

(106) ) FFEAZ BTEIAER TIE, MELTNOUEILTHRIAEBEHEI—E , FE
TR SR IR A RER BB AF ISR MR . (BANRE SRR ARD IR
BREMAE—IL , BBARRXMEN AIRGRRE (106) WFiE.

ik
W BB HRID S BT METL . FRRERBHFERSE i FE
), BEMBERTAYIMELRIES T, R4 , NHGHORER,

ARSI, MRABRTEHTEE , WA I A ENSIE
AT EEBHABARE , MREEASIAT FEHARTNEE , WARHF
BHENRERZ R, ERBaARBARN , MREEEY T 3BT S| AN



X8, WRAHFBHNENLERAZ G, TRHENABARE , RFERFEYR T L
&, WARFEEHEHEM S| BT XETRMERZE.

BIYNIRAELRER | #EE) E— e E L,
M

MRMAKY , BBAZHNBNEENRL T RARBD ETHHNITHR , BAR—
ARSI,

bieR:l

BE AR AR |, BE FRAERMAE | ROARNBEREMA , KRB ARE
BEE). FHFBERRTARBAEN LT, REAENERLE  KFETEN
FHRMERREASEEL , RtBsERNNEMERKE TR FIEABNEIFEIL
EARERL. RERSHIER , TEARBREEBRE S MA—EM | bt
NFERY FRTRRERER (106) ZRTSERARRIIAREPEI—3R | DUTEMEREHR .

MERIEAEBHNEIPEL R , KAFREEEE-ARE , DHEIRBIERM
BfrEE, AR FENESFENOAED , IR FELTAIDE , &KIGEE
EANEE  NRFICAEB T L |, PITKFRAR LA SERBZ B AT
EETYARFHRININTA 2

EMERATRED AR

1 const pricingPlan = retrievePricingPlan
2 const order = retreiveOrder
3 const baseCharge = pricingPlan.base

4 let charge

5 const chargePerUnit = pricingPlan.unit

6 const units = order.units

7 let discount

8 charge = baseCharge + units * chargePerunit

9 let discountableUnits = Math.max(units - pricingPlan.discountThreshold, ©
10 discount = discountableUnits * pricingPlan.discountFactor

11 if (order.isRepeat) discount += 20

12 charge = charge - discount

13 chargeOrder (charge

ICITRTEMNFINER , Bae1BERESA, BaFKISE SRS

(discount) FHFRAMARILMISEI—HE , BBAFKTTLAEIEWSE 71T (let discount) #3)
EI% 1047 L@ (discount = .. 8—1T) . RAZEFHEHFRWER , hA4s|IBE
AE , TR ARG EIRERE A5 , —E#%sh2I5| A discount =
FiEAz b, HAEBEERS I NE I—URTIR Rk (106) B , B
BRI T ENFIERARGSIIK.
KABFIHEMNITERNERNZEFER., U , TR ZTESHIC SRR
7 order AFEMIZE 2 1T (const order = ...) BENEUFREMISE 61T (const units = ...)
L.



LERS A ERRERAZ HTLE , {7 RAEAESREENER , R T &S
FEANEETNABABRRELARIER. FXE, XTREaWERNARE , ZJL
F AT AR O AT AR HFE NIRRT |, X RRAFRIEF 2Eba REME TANWERA
B RERZ—.

LR XBEF—ANAT , IIRERMNARESE 2 TR FRIERIR ? KRE
RAKEE retrieveOrderRRERAINEIREL , ABEEIEMREMSNIRERIER (BRTR
BERAS , AEREERNTDAANERSBENZFaNER , URERARRRHRNERA
AR ELERWER. ... . —EREFARMANRE) . KEP , RESRBEE
REEFEGSSEHNNSE (Command-Query Separation) [mf-cgs][RR , FEXETIE
T, AT RAE T E R EERRREAFERVER. BRBEERT MABENET
REAMBEBE ; MRESRBERARTE , WASEM/IVE. (BEKBC KWL
HREd  FHREEREEEGSSERNNBHER , BB IR RAsERER
WBAETEHER , MXUEEREEMELRIE.

WRFHHNARBAERASHRIER , REEFREUNAEEFEEINER , B3E
MEFLZAME/ NG . BEFAIFHRANABARTERABERERNER , 21
BXPATRFFEUR. B, BRIEARKSE 1117 (if(order.isRepeat)...) HFshZIEK K
W, BRERWTAE , RATESE 12 753 AT discount & , MIKFES 1117
FATREMENIX AR ; 2t , {RRIKARR SR 134T (chargeOrder(charge)) 1 Eif

%, BEITRIER , FRAZE 13175 A charge XEEE 12 fTRWBHR. AT,

ANRIAEHG S 8 ITAUES (charge = baseCharge + ...) FENEI%E 9 17528 11 1T AN

ERMANRAITH , FAXJUTEREREMEEXRE.

BEAIEE | RAESETHR—FANZ , MRFEHARBFEF S| BREEES—
MBDFERFHBHT , BERAF LT LM R ESDTFEZE ; B, R
ELBYURETSIANEE , h—HRRERSMIT LR 3). EXFAMAHUE
AEE  BEAREXN , P T EXAMIT , RARMEAEBE R T Bt B
T8 ERNEEREHMARENINERILF.

a=a+ 10

a=a+b5

BRI , BHBT—REABHIRER S , HEREHRGEEERABNITER
H, DRIsEFZANASHTAE.

[ERMMEMMETERITREEF , TUKE REBBRIPLLEHTRREMAR
B, PEanitBihid charge X8 , FEBSNHAMKXNABZ A , REKEBBETRENE
NAHFAEE (240) Fik.

AERSATEBCL B | IR R, FARBEEKNER B E , FEfAE
RILRIFALIR) . {BALIEE RRMBIRLEMNS |, ERHMART | FIMRLEZ B2
BEEMETHEREMSS . IHNANETERAE | SXBHHARZ FEiTl
o, BREAERAEANRAK. MREWOVAESZEBLE , WA REMLL
BHED ; EMRMAESAS , TG/ NM—LET —EF | REEHENRIDN
Wi, RIEBHITEM,

WMRBENE FMAKRKT |, BBABKRERGBINENNL T |, BLain— R 3h 5
17, AR 1017 ; RELBNZALEEILRTREL SARAE L , BRI
T, BRYR. BN, MAKXBBATRER—ME | REEFKOXE A REER B
1% , AJREE R AEALL S — L H A T 1.



ufl : BEFHZENBE)

TR EHRMZENNRD , BFERER. NSNS BERRN , B%
ERHRERZE ; $FAREBAFMIXN , BEERTk , BEA—LERE
.

ETEXMIFF , INREIZEBE— M HEEKIER

let result

if (availableResources.length === 0
result = createResource
allocatedResources.push(result
else
result = availableResources.pop

allocatedResources.push(result

return result

FAT X EE AN REDFHE , RIE if-else RWKRERE—H.

let result

if (availableResources.length === 0
result = createResource
else

result = availableResources.pop

allocatedResources.push(result

return result

XANFERFTURERR , UHELE—MEAN BB ARNAHSIXE |, X
HAES M FMIXEER TR—BRERNARL,

SEAPEIE

BT ENBRXATIE , BRI =N+ DRURERTIE , BFMUESTHER

B (Swap Statement) [wake-swapl. AFIARFHER THIBMBRAIBAE , R
AHEERMRRAFT—FEANAR. R EERBNERTFIEN— M)
WMEFSHNARBABURETEIRARBAR , BRE—FKEF. KWXRE
MFIERBGE | EERN—EERR/NAER—ANEE/NSEITYIEEMK
AB AR ATt

BRfE , EREFREREMFIET N ARNAEIOEERNARBAR , BAKE
DX AN, FRRBELERTEERE RSB RMER 4 S35/ MG
—RRABF—&KER , ERMERXHMNEERBMRIBIA. T , BAEET
RREAELNT | BRI HNIBE 2B IIRF.

8.7 v B (Split Loop)



let averageAge = 0

let totalSalary = 0

for (const p of people
averageAge += p.age

totalSalary += p.salary
averageAge = averageAge / people.length

let totalSalary = 0
for (const p of people

totalSalary += p.salary

let averageAge = 0
for (const p of people

averageAge += p.age

averageAge = averageAge / people.length

il

FREFRENZ—LEFZINER , BT R=FE , A5l , BMEA
XHEAURBR—R, EMRFE—REAHMT FHARNE , BLABLTER
WAEHET | REMSRIIEABX PSS, MRBEBKESFS | L—MEHR R —
15 |, AR TR BT RR TRIEMEEBARAERITAMAT AT .

FHEAERBEL S MERERSER. MR—MEFRHE—ME , BATEER
EIXERVE] ; BRIEMET KRS HF |, IMAGR [EEMTEIRSE B /AL
BREET. At , —BIFNEHE | RELAEEXIFNEEINIEI R AR HReR 2k
(106)

BMEMFIETRELFSEF RBEAR , BAE KB ERPITRRER. X,
H—RNEI S 2.8 TTEATRAMEH A3 KdTEM , RIFHETHREM
. EASFLREBEEMAISIENT , A Refdt—B R | MREMZ JTAIEFHHIR
THRERIRE , B BEERTRER SR —ENRES. ERFMERE | BMELE
HSRBIRE S —L , BHRAS MR D BOAERER , BARTTD LES KRB E
5 — L RAMM AT B ATRE.

o

H—BEFAE.

RAFHBRBEATHER AR , FEMEFRH—HE.
M,

SRR | BRSNS MEF N IR HER%L (106) .

bieR.l



TEKU—EBEFRLIE, ABEASTEEEIHARERTHREEK (total
salary) , FITELERFR (youngest) ST AIEFRE.

let youngest = people[0®] ? people[0].age : Infinity
let totalSalary = 0

for (const p of people

if (p.age < youngest) youngest = p.age

totalSalary += p.salary

return “youngestAge: youngest}, totalSalary: totalSalary} "

GBS EE  ERAETRFHAERTE. BFRSXFTE , KREEH—
AR,

let youngest = people[0] ? people[0].age : Infinity
let totalSalary = 0

for (const p of people

if (p.age < youngest) youngest = p.age

totalSalary += p.salary

for (const p of people

if (p.age < youngest) youngest = p.age

totalSalary += p.salary

return “youngestAge: youngest}, totalSalary: totalSalary}

SHLE , KFEHEATERMITEZERR , TR BMLERNEER. W0
RIEAF ORI ERWER , BMETUEBEENAMER , \THE LR OIFHARTE
XFEDL

let youngest = people[0] ? people[0].age : Infinity
let totalSalary = 0

for (const p of people

if (p.age < youngest) youngest = p.age

totalSalary += p.salary

for (const p of people
if (p.age < youngest) youngest = p.age

totalSalary += p.salary

return “youngestAge: youngest}, totalSalary: totalSalary}

ZEI , FAEARINFIEAFRNEHERT . BEFENE X MUETIHSHE
WA , MEETEAR—SMARHT RIFER— T —SEKBELITRES
MEPRHE PSRRI . FEMIRIRZ BT , BASERBINER (223) A—T



AEBIRFF | K-SRI R EEMBEI—IL

let totalSalary = 0;

for (const p of people) {
totalSalary += p.salary;
}

let youngest = people[@] ? people[0].age : Infinity;
for (const p of people) {
if (p.age < youngest) youngest = p.age;

}

return “youngestAge: ${youngest}, totalSalary: ${totalSalary} ;

R , TR DURF A FRIRGReR %L (106) T

return “youngestAge: ${youngestAge()}, totalSalary: ${totalSalary()}";

function totalSalary() {
let totalSalary = 0;

for (const p of people) {
totalSalary += p.salary;
}

return totalSalary;

function youngestAge() {

let youngest = people[0@] ? people[0].age : Infinity;
for (const p of people) {

if (p.age < youngest) youngest = p.age;

}

return youngest;

Xt T4 totalSalary XHHRNMITE , HLlDRETIHF R — B A E ERABEIR
(231) EMEHIFER ; AT youngestAge #ItH , BATTUREBEIL (195)
B2 UEFNEE.

return “youngestAge: ${youngestAge()}, totalSalary: ${totalSalary()} ;

function totalSalary() {

return people.reduce((total,p) => total + p.salary, 0);
}
function youngestAge() {

return Math.min(...people.map(p => p.age));

}



8.8 AEEE{TEH (Replace Loop with
Pipeline)

const names =
for (const i of input
if (i.job === "programmer"

names.push(i.name

const names = input
filter(i => i.job === "programmer"

map(i => i.name

Bl

SREBEFR—H , RATHNERDEASRK  ER—ASENEERER.
AENRIERE | NS HEE S NRIZE S BRIt T BT HVE S AMRIRIE RIS
2, XFLEMRIUESRSEE (collection pipeline) , H& % B [mf-cp]l X AF—Fh
BAR , EAFKEA—HZERERESHNERTDTRE , HPESMEERKMASH
REMEHE—IES. XEZEFRESH , &% WANFE map F1 filter BJF : map
BHEREA—NEBERTHAEERNE— I TTREL , BEETHRRII—IEE
BISFE ; filter ZEEIEA— T RBMBMAE SR IHEL TERFNTEFENT
. CERFINESTMATENEEREER. RAM—LZENRXAEEE
ERRE , REERANEMHLFR—RRBNKBIEFNE—WARD , MeEFExR
EEE TR TRITFE,

ik
SIR—MTER , AEIRS SR RS,
AT F S A A R A TR,

MERTRENITS | BIEAERES—SIT AR L R , L DAENEAXE
IR—mEEEEERZ. FXREREETIE.

WRETEARENEEITAE , KRB B,

MRIBEANBPIET RMEERRFLER | WABRERF , FEEZEHRAER
WAL A RNELE,

biex])

EXANBIFH , RINBE—A CSV 3tk , BEFEENNAZE (office) M—LE%
1.



office, country, telephone

Chicago, USA, +1 312 373 1000

Beijing, China, +86 4008 900 505
Bangalore, India, +91 80 4064 9570
Porto Alegre, Brazil, +55 51 3079 3550

Chennai, India, +91 44 660 44766

. (more data follows)

THEIXA acquireData ERETAIE R WNEUIBF ISR ENER B NAE |, FHR[E I
NEFIERIET (city) {5E2FFXZRENE (telephone number) ,

function acquireData(input
const lines = input.split("\n"
let firstLine = true
const result =
for (const line of lines
if (firstLine
firstLine = false

continue

if (line.trim === "") continue
const record = line.split(","
if (record[1].trim === "India"

result.push city: record[0].trim phone: record[2].trim

return result

XMERE B R , KA LA —AEERERERE.

FLREME—MUNEE , AREFRSSEFRIRENESE.



function acquireData(input
const lines = input.split("\n"
let firstLine = true
const result =
const loopItems = lines
for (const line of loopItems
if (firstLine
firstLine = false

continue

if (line.trim === "") continue
const record = line.split(","
if (record[1].trim === "India"

result.push city: record[0].trim phone: record[2].trim

return result

ERE—HOHIERREZM CSV HME—1TEIE., XERE—MIH (slice)
BiE , RIRENBIAFBEITO MR , FEESTENFRREIE—/ TN
B slice IZERENE.

function acquireData(input

const lines = input.split("\n"
let firstLine = true
const result =
const loopItems = lines.slice(1
for (const line of loopItems

if (firstLine

firstLine = false

continue

if (line.trim === "") continue
const record = line.split(","
if (record[1].trim === "India"

result.push city: record[0].trim phone: record[2].trim

return result

MBI RERAEEE — 4L |, ABHE firstLine X MEHIZEWATI—FHEMR T
— e, BiEkEHIEE R ERS M tt.

GIER T —MTAREBRIIET R =T. XEFTA—ITEE (fiter) 12
HERZ.



function acquireData(input

const lines = input.split("\n"

const result =
const loopItems = lines

slice(1

== nun

filter(line => line.trim

for (const line of loopItems

——— nun

if (line.trim === continue

const record = line.split(","
if (record[1].trim() === "India"
result.push({city: record[0].trim

return result

phone: record[2].trim

MEEEEHN , REKILERNASHE —T , IEARFAREENLEM,

KT RZRBEIRM—THHRANA , XRBTUA— map ZHER. RAREIE
A, FORH record S A HKB RSN , ©IRAERIIH HRGEINGRENA X
MER , NEBRAIECEMEMEN , FAHERIERS , AIXBAEHEN

TiE.

function acquireData(input
const lines = input.split("\n"
const result =
const loopItems = lines
slice(1

|== nun

filter(line => line.trim

map(line => line.split(","

for (const line of loopItems

const record = line; .split(","

if (record[1].trim === "India"
result.push({city: record[0].trim

return result

phone: record[2].trim

REXR—NIE (filer) B4E , RNGERFIREHENEIVAZKITR.



function acquireData(input) {
const lines = input.split("\n");
const result = [];
const loopItems = lines
.slice(1)
.filter(line => line.trim() !=="")
.map(line => line.split(","))
.filter(record => record[1].trim() === "India")
for (const line of loopItems) {
const record = line;
if (record[1].trim() === "India") {
result.push({city: record[0].trim(), phone: record[2].trim()});
}
}

return result;

RAEEERME (map) BMEEANCRER :

function acquireData(input) {
const lines = input.split("\n");
const result = []
const loopItems = lines
.slice(1)
.filter(line => line.trim() !=="")
.map(line => line.split(","))
.filter(record => record[1].trim() === "India")
.map(record => ({city: record[0].trim(), phone: record[2].trim()}))
for (const line of loopItems) {
const record = line;
result.push(line);
}
return result;

}

WAE , EHRIRHE—ERMEN ZMEEMET . HAUUE LEEEHHMER
MELXRNELE , REBEREAER



function acquireData(input
const lines = input.split("\n"
const result = lines
slice(1
filter(line => line.trim l== "
map(line => line.split(","
filter(record => record[1].trim() === "India"

map(record => ({city: record[0].trim phone: record[2].trim

for (const line of loopItems
const record = line

result.push(line

return result

U EMBATFENLERERAET . NS a8abA LB TR« JNEXT
result X8 , A—LRHFAEYE , ZREEREATHRE , ILERERESGINT
1%,

function acquireData(input
const lines = input.split("\n"
return lines
slice (1
filter (line => line.trim I== "
map line => line.split(","
filter (fields => fields[1].trim() === "India"

map fields => city: fields[O].trim phone: fields[2].trim

HEAEE B BENEX lines FE , (BRI EHAEMBRXITRIBMER , B
TR CEET RLL.

SE s
WMRETREL RESEEBRRERNRS] , TS FEIKICE Refactoring with

Loops and Collection Pipelines”[mf-ref-pipe],

8.9 BRILAFS (Remove Dead Code)

if (false

doSomethingThatUsedToMatter

il



EX L, HANBBZEHREEZA RS LA, JRKEREEXK ™
4FSNER. MERJUTRA LRRE , MFUASRNIEIE AR RE , &S B
T2HNEF , KRS BIRNEHES BB TRARARSR. EURERMERA
B, IERRERAHNEERUERRS , TTRRBEMHRATRRZ IMUELRE. BIRE
IRBETERSANICREEVFEF R |, L IREB M DA XE R , BAERIRA
MU ERET . YREFRERTHSEE , SXIEREM TERIER , 2830
T E A BIX AR ERTTI A R IRt .

—BREABHER , ZMMZCLEMHRE. BUREMENAFTEXERAE | B3
MR OXFEDR ; MERRAL , HBATUMRAFEH ARG EH R CBikG
k. WRFKEMNTGRAFERBIEBERR , BEEEMFE , AR ATUER
MEE—EER , R—TXBRABRNEE , LREHRBHRNI MR RES —E
ZXH , RELICAEE EIREXHNIRETARMRT , URABRERARE
T RE S G k.

ERAET , R TIRARBMLEEEL ZERIEE . ERAEHARERE R, B
FERNAKARNEN , XREEHEE ; BIAERFEH ARG DEESE R, M
ASARE — MR/ N R ERESICE M ARAES) |, XL RARSIEN AT A
HET,

ik

IRILAFEAT UANSMNIFE IS A, PhanE R — NI HER BT | EER—TEAT
AR,

HFAIEIE R,

MR,



%9 E EFALRYIE

PIREMAERFITINREEENAG , IUERES , HE—HEMFIELIAT
PAREMPNALRN. B—MERTZ N ARENAE , XHEEEIRELA bug AR,

BT, —BENXHMIER  KASBIFNETE (240) BARKBENTF. FHE

AR F TR, ATERMIEFARSBXFEEE , IUKELREL
EXE (137) . BHEUZRNTERITFEVRIERE , tband s EmERIKE

A8 (248) ,

SIAFMERIRAEE RERRE , FTATS ARSI A RBCMENT R (252) 708
EXRICASI AR (256) FEMEZEYI#R.

9.1 HFFHAE (Split Variable)

24 BRI SEMM{E (Remove Assignments to Parameters)

W%  SHRIGESAEE (Split Temp)

let temp = 2 * (height + width
console.log(temp
temp = height * width

console.log(temp

const perimeter = 2 * (height + width
console.log(perimeter
const area = height * width

console.log(area

hil,

TEAEMAENAR , A FLARLSREAMS BN TEWZ XBE. &

W ftRINET 2 HMER N HAEFIF : 1A E (loop variable) £FEIEFF

RERIZITIRA (20 for (leti=0; i<10; i++) BAFH i) ; ERWELTE
(collecting variable) T ifid T RE AN B MM R E MBS R,

BT XMAEDR BB REEERTRE—BRITKABKIZELER | UEH/EE
. ZMEENZRAMRE—R., MRENEWRERT X , HEFRE(ERT
AIRT =M ERTRE. MRFEFABEZNRE , EMIWER (98 A2
T8, GAEXERAE—IRE. AN EEAEFGARNERS | SSRIDEIE
FXR.

ik
FEFHREBOBT RIS —RHIMEL | BEHAET.

MRFERRBREER R =i+ ERERABR , EREXR—MaRWELE , A
BofRE. SERUEXEFRTEM. FRHEHHE. EARKEMESRMTE.

ANRATRERDE , KR BRI AR B .



A EBREXMENEAR , BRI XEERRESI A , LEq]sI BHE

=

2,
M,

ER IR, SEAEFRLNEENRS  FEX TAMEZINSIA , EE)
A IE.

biex])

TEEHFERBTE N HEEM T IZ5NIES. EEnl  BENTEZHT
SRR NERMITAIEE)., —BNEE , SANERTHT  iLedk
M, R\ ERE , KUXHITEA T E3NES

function distanceTravelled (scenario, time

let result

let acc = scenario.primaryForce / scenario.mass

let primaryTime = Math.min(time, scenario.delay

result = 0.5 * acc * primaryTime * primaryTime

let secondaryTime = time - scenario.delay

if (secondaryTime > 0

let primaryVelocity = acc * scenario.delay

acc = (scenario.primaryForce + scenario.secondaryForce) / scenario.mass

result += primaryVelocity * secondaryTime + 0.5 * acc * secondaryTime * secot

return result

»

HEANHBHNRT, EEMREAEIFH acc T2 IMTHMER XK., acc T2
BRNRE : F—2REE— N NERMVIBMEE ; F_R2EERMNERER
RIMEE, XHEKEENMERIRA.

VIR EPANAERN |, MRMERESTER—NFS (symbol) 1EEREL
NERXHERNHIAKTEVE  RIESEFN. KB IAYRESHE AT URAMEEX —

B, RERPTHAL BRI N EEREFR , FEHLEEBA const, #HE , &K
EHEEFRZE. BIXREZHIN acc FERHESIA , 2HRAHLE. &
&, BAESETRBELENFE acc XL



function distanceTravelled (scenario, time
let result
const primaryAcceleration = scenario.primaryForce / scenario.mass
let primaryTime = Math.min(time, scenario.delay
result = 0.5 * primaryAcceleration * primaryTime * primaryTime
let secondaryTime = time - scenario.delay
if (secondaryTime > 0
let primaryVelocity = primaryAcceleration * scenario.delay
let acc = (scenario.primaryForce + scenario.secondaryForce) / scenario.mass

result += primaryVelocity * secondaryTime + 0.5 * acc * secondaryTime * secot

return result

MABMEFIEE | ERAIBIRE acc TENE—NRE. FEEFRNA const ,
FRERHWRE—R. RE , RERK acc TEL REMELERFEH ace. I
£, EFmEENR , —YEMZIEH R,

RIE , BURERAME ace TEMFE INRE. IXFIERENTETeMT , K2
— AR, FAEBNAFEE , B RAIERE acc TENE_NRE :

function distanceTravelled (scenario, time

let result

const primaryAcceleration = scenario.primaryForce / scenario.mass
let primaryTime = Math.min(time, scenario.delay

result = 0.5 * primaryAcceleration * primaryTime * primaryTime

let secondaryTime = time - scenario.delay

if (secondaryTime > 0

let primaryVelocity = primaryAcceleration * scenario.delay

const secondaryAcceleration = (scenario.primaryForce + scenario.secondaryFor¢
result += primaryVelocity * secondaryTime +

0.5 * secondaryAcceleration * secondaryTime * secondaryTime

return result

o  SBEAEEERULAEREL HAEMTFE RIEERE.  (FEURLE
XUz =40 T 38% T —REAE M EAEE MR T LHAKREE 2 1)

Tufl : MWMASBIRE

F—MERE , XERUMAS B AR PR BB E |, Bt aT
AE SN AE. Hian , THHRES




function discount (inputValue, quantity
if (inputValue > 50) inputValue = inputValue - 2
if (quantity > 100) inputValue = inputValue - 1

return inputValue

X2 inputvalue B A% : EELEREANMA , WAIEERTRISFAT.
(BT JavaScript RIS ERIRELSEH , ATLARENERRT inputValue FER A LR
EAAA. )

EXFERLT , ASST inputvalue FEMIFS

function discount (originalInputValue, quantity
let inputValue = originalInputValue

if (inputvValue > 50) inputValue = inputValue - 2
if (quantity > 100) inputValue = inputValue - 1

return inputValue

REMEERE (137) AN EER LFIFRNET,

function discount (inputValue, quantity
let result = inputVvalue

if (inputvValue > 50) result = result - 2
if (quantity > 100) result = result - 1

return result

BAERT HEATHRED , 8 inputValue fEAFIBTRAFMEHERIE. REXEM
inputValue J&2 result R#E—HF , EEKRENR , ZITRIDME L2 IRIBRIGHAN
EMFIHT , RIEBREERE , AR RYEL I REMF T —REFEN
RQIF—H*.

1AE=AT (haggis) B—MABEE IR OFREEEFEEEMR. ATE
BEBBB—TEKE | HULTMGER—#E55k B2 , XMEARFINER. <4BED
KEFXBEEMRK.....”, T, BYAERITXEFRE(> , Martin Fowler 2802 HF
z—, —FHE

9.2 FEXM4 (Rename Field)



class Organization

get name

class Organization

get title

il

MARER , MTRFPIZEARCREN , HPFRNGAEIER. PIES
M THRBFELEIRMETAIER. LFLUAT , Fred Brooks Bt : “REATKRERM
TSRS , BRHMA—KEK, BRMRFLAEBRERR  SFAFEER
AR, AREMIREIER, "HECEA KA ABRERT , R EEER —HK.
BURLEH R IR FFAT AR KB,

MABIREMINER , RELBERIFENNRIE, —mlBt , HaE— KM
TR | SRR EEIR |, FTRE D EIEBIMRIEMERNTE T
F.

CREMTRFERITRERENRS , XNFREO—F, 7E2XMEREER , REMER
ERBHEFTRTER. MNXLRBHRE , IRRCREEMNTERE—HEER.
figi%

MRTRIMERBEN , TUERERAEATERIAE , KRN, FHEKDSHR
MEAFRT .

IMRICRIERESR |, FREMEIRICR (162) .

EXN SNBSS A FERE , SRFRERERIEA TR .

M

MRMERBHSERT IBNFERE | SRR RMER (124) FHKA.
EREMHA (124) HBVIRERIB 4.

. [—]
el LFEM A
BNN—MEETFA.
const organization = name: "Acme Gooseberries", country: "GB"

BABIE name B4 A title, XMMRWRSMAER , HLAMKEH name FHL,
FrAEKE AZREKICR (162) IEXMCRE KK,



class Organization
constructor(data
this._name = data.name

this._country = data.country

get name

return this._name

set name(aString

this._name = aString

get country

return this._country

set country(aCountryCode

this._country = aCountryCode

const organization = new Organization
name: "Acme Gooseberries"

country: "GB"

WAE  ICREMESRERRE, EXNTFTRUAN , B4 MEAFTERE | RER
. OWESRER, MERBUAR EREIRLEM . XITREMCF2EM T EMK TIE
B, BIAEKITUSHVNGBEOX 4 4L , MAB—IREHRAET , FIAHRER
KT EMRXMEE. INEERHMERES —SHREKATREE AR | AltaEieR
ZTHEE—MRIENAILEE , NEFTARSTETIEE ; (B NRILHE"XHH
Z, BRALBTHEE LT .

BT EAEM SRR FIZINEEIRSAT |, BIFERFERXH IR 5
I, MES B BT, EATIASBSNE X—F B, BRMER AR , £
HAERAHTHE,

class Organization...



class Organization
constructor(data
this._title = data.name

this._country = data.country

get name

return this._title

set name(aString

this._title = aString

get country

return this._country

set country(aCountryCode

this._country = aCountryCode

TR AT ATEMIE R P A title FFER,
class Organization...

class Organization
constructor(data
this._title = data.title !== undefined ? data.title : data.name

this._country = data.country

get name

return this._title

set name(aString

this._title = aString

get country

return this._country

set country(aCountryCode

this._country = aCountryCode

WA |, MXERERAYR R RE AT AE A name AT UE A tidde (JREAIMALRE
=) . RERB-ERMARBMERBRMT , BEigChERHaT.



const organization = new Organization
title: "Acme Gooseberries"

country: "GB"

SEMERTRT , A ATEADIE RN K125 name FISCHF , RE title,
class Organization...

class Organization
constructor(data
this._title = data.title

this._country = data.country

get name

return this._title

set name(aString

this._title = aString

get country

return this._country

set country(aCountryCode

this._country = aCountryCode

AEMERBMNBEIREMEBEREERH AT T |, HTRIMAT IS TIRRE
WA, X—HRER , ARSSMRRBEAEBHREL (124) FTT.

class Organization...



class Organization
constructor(data
this._title = data.title

this._country = data.country

get title

return this._title

set title(aString

this._title = aString

get country

return this._country

set country(aCountryCode

this._country = aCountryCode

LTERRNEMDTRE , EAEMFEREERNME , ABXTIZERAREIRELSMH
FRFLE. MRAEIREM AR/ NTEE (BIanR k%) FRE , FATRERTIA
—SEBTERERENE , FERRAMER., ANFEA LLEEERIM
%, XERRECHMT—AREEMERETBIR TR , EE LW A—ME

=, RARERRRE RSN X REM.

BLRTEE S VPR EUREMBERARTZ, EXMERT , A MEIBFEHE
RHEFEFT  B—BRERAARE , ARMERIAFE. T aARiESs
ERBIRSHBEIE ; MA R EREBURLEANZE XL, XHERKEEFEM

AR SR REA .

9.3 PUBEWEIRELE (Replace Derived

Variable with Query)

get discountedTotal return this._discountedTotal
set discount(aNumber

const old = this._discount

this._discount = aNumber

this._discountedTotal += old - aNumber

get discountedTotal return this._baseTotal - this._discount

set discount(aNumber this._discount = aNumber

il



A AMIRRRATRAMERE R —. MBIRRERE E SEAREHKE 85 A
HBIFEAEARBEG  E— L3R | DEF—LERCEURIIIR. RS H
1%, TRRIFUZEIRFHAIR | BERIEEBRIEN : RELTEHIRNERSR
HIER/INEEL.

BLFEHRITURAE S ITE N, MREREXLETE  WEHEHRA
BMRAEIEE T —KS, IHEE B ERARIEN S X, MAME%T “IR
BURMEMES T ERTRAE L E G,

F—HEENBISMEN | MR ERIBEBIREAR AR , FHEBATTRAEERIZRIT
HRERMERTEN , BAHANBLEMERTESEINIKEZE. FL, “RIE
IRMRAE AR EIRAEH) B AR IRAE T ARIFANAE | BMEERA TR LR H B BT R
#iE, KRt , XEFFHARMNRENAE | —MENZRE , IB—RINTEFHK
BUBREIIRGEMT | F—FRERBNAE , B— MR A F— MRS
. MRBIIRRWEY , MARBRGAT EIRIRE SRR G |, BBa
SR NAE BIRELF, (BINRBBIEAATE | BERELURRERIZ | BPAFRAZ
HBAJAT.

ik

RAE A A EMERMT. MBLE , AFHEE (240) NEIZNEH

R, ATTEAEENE.
FBIABTE (302) WS A EMITERIIALR LS RIFFHE.
WMAENE , BHETE (132) KX SHEIRLXK.

M,
EBORIUA SRR | S HA AR IR.
M,
FARIRILAES (237) KisZAEHAEHAME.
bieR:l

TEXABIF RN, HTEERRRT BB,

class ProductionPlan...

get production return this._production
applyAdjustment (anAdjustment
this._adjustments.push(anAdjustment

this._production += anAdjustment.amount

HE5FH , 2480E. KEIWAMZLZERE —FEE LNABEER , MEK
RRER. MRKEXFEFITR (production plan) % (adjustment) , RHE
EABNEERET TR, EERIBARGEESH— N RHE—FE T2 AR




WH, IAREIRER,
BEEREMEREAA. “ARURPRTE R ERBE—XADASIABTE (302)

SRIIEIXMEAE,
class ProductionPlan...

get production
assert(this._production === this.calculatedProduction

return this._production

get calculatedProduction
return this._adjustments

reduce((sum, a) => sum + a.amount, 0
BMEXNMEZ G, REETIUE. MRFSIEERW , KT URFIREZTF
B, MUMIR [EBD B B L,
class ProductionPlan...

get production
assert(this._production === this.calculatedProduction

return this.calculatedProduction

SR FARBXERSR (115) BITEZIEAELE production EREEA .,
class ProductionPlan...

get production
return this._adjustments

reduce((sum, a) => sum + a.amount, O

BABMILAR (237) REFERIREERMT.
class ProductionPlan...

applyAdjustment (anAdjustment
this._adjustments.push(anAdjustment

this._production += anAdjustment.amount

3B - RIE—NEIEEIR



LERBITFARIF AR | B2 production A{ETRBAB R B —1 KR, EHE
& , BIHERREIZ MUERIBHRE.

class ProductionPlan...

constructor (production
this._production = production

this._adjustments =

get production return this._production
applyAdjustment (anAdjustment
this._adjustments.push(anAdjustment

this._production += anAdjustment.amount

R FEAEOZASIAME (302) , RE production YIIAEARAN 0, BIE R
LKM.

TEEEJUERIRERIE , _ANT U ERIFAEE (240) .

constructor (production
this._initialProduction = production
this._productionAccumulator = 0

this._adjustments =

get production

return this._initialProduction + this._productionAccumulator

WAETMAUERSIAME (302) .

class ProductionPlan...

get production
assert(this._productionAccumulator === this.calculatedProductionAccumulator

return this._initialProduction + this._productionAccumulator

get calculatedProductionAccumulator
return this._adjustments

reduce((sum, a) => sum + a.amount, O

BT RAOSEMIBIT— B —HT . FIKELEEEIRE calculatedProduction
Accumulator X4 &M , MAIEENEEEX.



9.4 ¥5| AXRBCAENR (Change

Reference to Value)
REEM : KA Z U AR (256)

class Product

applyDiscount(arg this._price.amount -= arg

class Product
applyDiscount(arg

this._price = new Money(this._price.amount - arg, this._price.currency

il

EE—AXR (BBUELEHM) BAB—DNRE , AT HEBRX SR T AR
SIANSR , AIABALAENR. MERABNERET T ERNEIRKE
M RE NI RN AXR |, EEFHBUE , REREBREIEAS) , BH
NEPR BN | MRBHANEN R , BALBERBENNIIR |, Fik ERXR
SATERNBMLE.

WMRIE—NFEAAENR , KATLUERERXI RN A REX &R [mf-vol. EXR
BEEEASEMR  ERXRAENBRTER. —BR , RO AREIRERL IR
RERS. HARUROHIEAR ] ZRBIREEATRFREMERS , MALB OISR
PAEENBIRRAMEKR. KTUERFELEPENR , MALR O NFRE
&, BENRENHARGNIFR ARG AT,

EXZH5| AXMRAOXFIMEFEK , ANANXEREEMFIE MRKEELAD
MHEZEHZ—MER , PUESLNREPER NI HZNRABY , PAXNTHE
KX S MNZZES| .

fiiE

KRESEMBERETARNTENR , REEBTBYANTENR,

PRRRRERE (331) B—XKIsfBARERS.
RE—NETEABSFHEFIRTERL , EHPERENRNTFE.
REWRIDES TRt T T B SN EMF MRS, B85 (RENIARINE S 4 RER
FIRBHIERER .

651

WAE— MR I Person 28, HP A E—MUKEEIESHE ) Telephone Number
PUE

class Person...



constructor
constructor

this._telephoneNumber = new TelephoneNumber

get officeAreaCode return this._telephoneNumber.areaCode
set officeAreaCode(arg this._telephoneNumber .areaCode = arg
get officeNumber return this._telephoneNumber .number

set officeNumber(arg this._telephoneNumber .number = arg

class TelephoneNumber...

get areaCode return this._areaCode

set areaCode(arg this._areaCode = arg

get number return this._number

set number(arg this._number = arg

ARIBRLIPRES RIS (182) BTHLER | WATHBRIESILEEM Person 3¢
MAF—LRBEERF RN B, BEECRB—MEEHENSI A, DR
1&{E RS R RBCAEN R B HEREXR.

(TR — 3R IE TelephoneNumber 2 AR, ST Buz ARk
WEERE (331) . BERESRE (331) KBE—DHE  ARXRHEN (124) 8
XA FEAFAEMNZAE R | B EME R IO AR ERE.

class TelephoneNumber...

constructor(areaCode, number
this._areaCode = areaCode

this._number = number

RERLB—SEFRERBAGRRSE , IFEEBCIETBRERNTR. AKX
5> (area code) FF¥A.

class Person...

get officeAreaCode return this._telephoneNumber .areaCode
set officeAreaCode(arg

this._telephoneNumber = new TelephoneNumber(arg, this.officeNumber

get officeNumber return this._telephoneNumber .number

set officeNumber(arg this._telephoneNumber .number = arg

ST HMTE , B ERISR,



class Person...

get officeAreaCode return this._telephoneNumber .areaCode
set officeAreaCode(arg

this._telephoneNumber = new TelephoneNumber(arg, this.officeNumber

get officeNumber return this._telephoneNumber .number
set officeNumber(arg

this._telephoneNumber = new TelephoneNumber(this.officeAreaCode, arg

IUFE , TelephoneNumber AL RARA[AKZ , FJUHEREENENRT. 241
EEENENR , EREEAETEFIMASEM. EXMUSF |, JavaScript #IFA
17 VS R DB IR BT 5| AR F T A B TE MM FME
W, FRME—REMEHE A2 B M equals BR¥K.

class TelephoneNumber...

equals(other

if (!(other instanceof TelephoneNumber return false
return this.areaCode === other.areaCode &amp;&amp
this.number === other.number

STHTUARER -

it("telephone equals", function
assert
new TelephoneNumber("312", "555-0142").equals

new TelephoneNumber("312", "555-0142"

XEMARBAT AFERRN , AT HEINEE—REBL L TERMERIER
T,

BAEX M 2 T B & BN S , FREEAE.

ERZWARMFES T , NERMEEMHIEAIETT U E S AETEREEFMH
Wi, #£ Ruby F , KATNES=-=1284F ; 1 Java F , HATAET Object.equals() 77
5. EEEMEHHMKEN , REZEFTEESERHBIIBNAIE (620 Java &
#] Object.hashCode()/77%) , AMIRFRZIERT RBMIE & 1EFE FEX RN —YIIES.
MRBLZANK Fim{EA T TelephoneNumber X% , EMKEREERE—H , REEE
FRBRERE (331) NESRZAE AL, B, BRHERMLNUE ,
KERIESIBAMEUR SIERE S null EHVEARSFHEFER.



9.5 RHEXTRBUAS|I X, (Change Value to

Reference)
RAEM : %3 FIMEECAENS (252)

let customer = new Customer(customerData

let customer = customerRepository.get(customerData.id

il

— MUREMT AR A S MOR , MXICREREKEE—NZBERLSM. B
W, KBS EM—RINTEYIE , HP AL HFITRBTR—IME. BEXAK
HZXAN , BT LUERREREAENREER , WAl UEHA S AR, M
REHAAES R, BASHTAIIETEKHPZ IR ; MaREHAAS]
RAxg , TF—Am% , MRAA—OHIEEH , 2BZMTRSZ XK.

WRPAFHIRACEREY , ILMFLIEFKEEIE. IEE—HEIREHIZ X TRE
KER—RE , EXFHERBRER , FSERAKRBR. TLHERREFAE
BERER NS MINEE , ERIRFTAERERE—H | XFMEIHAE L.

WMRAZNEIRFR TR , FHETZBRMENSBRIERNEME. TR
REFTEREIAR , EFTANR., ABERE— D BIRREEN , aBIERAE
A=, XFERT , ATAE SR L BBRRIAZL A —RSI A, XHEPE R
TREMEBUR SR RARTEA PR (KT AT,

REMFICHS| ANEETR—ADER : T —AEMKK , RE— M RKREMSS
&, XEEEREKRSFTRELMERNECE | 0TI IRB A X Lkt
&. RASNREGE—RNR , DURIRAR N CETHRIUZXTR.

ik

AMKIRUZE—NEE (WREZEXH—TCEME) .

R RAXE ER MU TNETRE REX ST R A IE R SRS

BERBEENREMERL , SHACEFREBCKIKN R, SIERURHITIU.

biex])

B MN— PN RFJITH ) Order ZEFH44 , HSBISFH AT A—> JSON X441,
KABEITRAMBERT A — N E (customer) ID , FKFAEFR#H—H41# Customer
PO

class Order...



constructor(data
this._number = data.number
this._customer = new Customer(data.customer

// load other data

get customer return this._customer

class Custometr...

constructor (id

this._id = id

get id return this._id

RUXFP T AER Customer SR BENR. WRAE 5 MTHREET ID 25 123 IR
%, ®MaB 5 NEBEIMIL Customer X, STHA—P TSR , & REAE
Hi LA 55 L, iRIABILIE Customer X5 |, FIRINE FIRESHFEBEITES
KTREMEE , ROARBENBIEEN A 5 MR, EENMNREESITR
ZHK—RAZNMHEAREA DK (Bl —RME)  XSBBUREL. R
Customer XfR 2 AN , [FAMEMTE , BARANNHRZ BREIET]BER—K.

WMRIABEG R EBE AR — Customer X% , IAMBER — MUAFHEX XS
%, BINAREFF , FHRMENHASEEARR  ERERMNBRT , REEH
— AN B FEX &R [mf-repos],

let _repositoryData

export function initialize
_repositoryData =

_repositoryData.customers = new Map

export function registerCustomer(id
if (!_repositoryData.customers.has(id
_repositoryData.customers.set(id, new Customer(id

return findCustomer (id

export function findCustomer (id

return _repositoryData.customers.get(id

BEXRAVFRIE ID IEMERE , HEXST—1 ID REAE—4> Customer IF5,
BT EENS , TS Order MR KMERBKERE.

EERAEMTIEN , TRECENZREEFET , BAMTUERERE.

T—HREFIER , Order AMIEREANATIRIFIERHIK Customer XK. 1EXMBIF
2, X—SREH , HAMABERTELEE T &K D,



class Order...

constructor(data
this._number = data.number
this._customer = registerCustomer(data.customer

// load other data

get customer return this._customer

W, MRFAE—FITRPBUTHRES  eBSRREXMERERTEIT
L1

EXNMIFE |, HAEE 5| AR (S EM Order X¥HFHHFET Customer X5,
B—AERNNOMIER « BEHRR— MBS 1A Customer STRMFIF , BHIBAE
FEXS%R , SRFAFEIEER Order ST A KEXBIST LAY Customer XfZR. ANSFXHEM , FBA
Order SR B A% 1D HJ0Fsm — N EF EH MK Customer X%, BRFFRIR
BFPEER.

LEIAREEE—NEER : MERBS— P2 RNECENSBE. £RMRLN
O ENMERNNEY , PR—RILKERL  RIEMESH. MREM®
BXAMRIE , TR B S RIEAS TG A MIE R L.



5 10 E Bt HZ5E

RFNAESBIIRE&AMZE | BRIAE , BEFREFEORS RE&MHZIE,
BEEBMEMEANZIEA[ERFIER. KERAIMFEREN (260) 4E
RRFMREN , BAIEMRER (263) EHZEAS. HEAUDERR
RBREHRMFRXK (266) BiRAEETZAIFZEZAIAMEEHNER. MR
BHAM—AL switch ZEELMET JLFHMELR , ATIAE R EH UL SBASARER
(272) BEMFIE.

REFMZEEBTRIBSTRIBELNN | G050 null B, IRISEFFIRF IS
HZEAZHE , BATURAZINGS] (289) (BEHEIATXR) HEER
AR, H5h , BRARTREREGREZEE , BNREERHLRE (URKE) 2
FERE | SIABTE (302) B— D ARGERAE.

10.1 7fRFMH4FRIET (Decompose

Conditional )

if ('aDate.isBefore(plan.summerStart) &amp;&amp; !aDate.isAfter(plan.summerEnd
charge = quantity * plan.summerRate
el'se

charge = quantity * plan.regularRate + plan.regularServiceCharge

if (summer
charge = summerCharge
else

charge = regularCharge

il

BFZT , ERNFTEERERE SBERE LI tR —. FORE ALK
KERRRZMNZ , IRIBARRZEARNE , AF , KRRHLEE—H
LRIRE, RERBAS A EABRIEE TR, MAHZENSERDEE
Pk, EHARRFPZENRHT , KB (BERERMSXIABMEESRT
TNREMIMRAL) SERKRENS , BE B IULEFABRAMTASKEZHENE |, X
BB RN R R RIRE T .

AMEFAARBKAE—H | ALK ENENS NS RER | IRIBEA/ AL
R, ASRMASIIFERI S L | FER SRR P X R A RESBCAE A HTER %R , i
BEBMRAACHNER. SWTHRHEEZE , BENO3TRGD IR EUE ]
FEZIF4  TURE S, EEBURPSIOINER  FEAREENS
XHIREA.

FEMFERARRAZRGEL (106) W— MY FAHR. BEREFIERAX
R, BARAMELE ST RBANMNE.

g%



XS AFFIBTM G A DT ANE RIEREREL (106) Fik.

biex])

BEREBTHURENBRKES (S60=-5%E < 24) , MXTHRELTNE
FRANERRN :

if ('aDate.isBefore(plan.summerStart) &amp;&amp; !aDate.isAfter(plan.summerEnd
charge = quantity * plan.summerRate
else

charge = quantity * plan.regularRate + plan.regularServiceCharge

BICSFAFIRTIRGE | — MR AR T

if (summer
charge = quantity * plan.summerRate
else

charge = quantity * plan.regularRate + plan.regularServiceCharge

function summer

return 'aDate.isBefore(plan.summerStart) &amp;&amp; !aDate.isAfter(plan.summe

RIBRGBHFRMFIMTARKN X :

if (summer
charge = summerCharge
elise

charge = quantity * plan.regularRate + plan.regularServiceCharge

function summer

return !aDate.isBefore(plan.summerStart) &amp;&amp; 'aDate.isAfter(plan.summe

function summerCharge

return quantity * plan.summerRate

RIRGBHFAFIRTARKNX :



if (summer
charge = summerCharge
else

charge = regularCharge

function summer

return 'aDate.isBefore(plan.summerStart) &amp;&amp; '!aDate.isAfter(plan.summe

function summerCharge

return quantity * plan.summerRate

function regularCharge

return quantity * plan.regularRate + plan.regularServiceCharge

RHTHE  KERA=TEE R ENTHRMEES.
charge = summer ? summerCharge : regularCharge

function summer

return 'aDate.isBefore(plan.summerStart) &amp;&amp; 'aDate.isAfter(plan.summe

function summerCharge

return quantity * plan.summerRate

function regularCharge

return quantity * plan.regularRate + plan.regularServiceCharge

10.2 &3 &HFRET, (Consolidate

Conditional Expression )

if (anEmployee.seniority < 2) return 0
if (anEmployee.monthsDisabled > 12) return ©

if (anEmployee.isPartTime) return 0

if (isNotEligibleForDisability return 0

function isNotEligibleForDisability
return ((anEmployee.seniority < 2
|| (anEmployee.monthsDisabled > 12

|| (anEmployee.isPartTime



il
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function disabilityAmount(anEmployee

if (anEmployee.seniority < 2) return 0

if (anEmployee.monthsDisabled > 12) return 0
if (anEmployee.isPartTime) return 0

// compute the disability amount

XEA—ERNRMRE , EiemEHFNER. RAGREHRN , XTI
FHRESIR—FRERN., WTEHMFRITRRAEE , TURZES0EER
kEH.

function disabilityAmount(anEmployee
if anEmployee.seniority < 2

|| (anEmployee.monthsDisabled > 12 return 0
if (anEmployee.isPartTime) return ©

// compute the disability amount



W, ARIET—NFERERAI UK

function disabilityAmount(anEmployee

if ((anEmployee.seniority < 2
|| (anEmployee.monthsDisabled > 12
|| (anEmployee.isPartTime return ©

// compute the disability amount

BIH TR , BXXAFAEFEE R GERE (106) .

function disabilityAmount(anEmployee
if (isNotEligableForDisability return @

// compute the disability amount

function isNotEligableForDisability
return anEmployee.seniority < 2
|| (anEmployee.monthsDisabled > 12

|| (anEmployee.isPartTime

06l : EREZES

LEHMFIFBRT AZEREFEHRERNME. AT, FKBETEE
S#igR. Fgn , %E i ERRIEN

if (anEmployee.onVacation
if (anEmployee.seniority > 10
return 1

return 0.5

AURZESIEEFERAIT.

if ((anEmployee.onVacation
&amp ; &amp anEmployee.seniority > 10 return 1

return 0.5

BEHREZHE

IMRFCRISFAZEIRA T XMAMER , KL LREFTRASERAEZESMNZEN
BEA. EXFEHE , KERATBERIFIREL , FTATRSINEAE AR SReR ¥

(106) , EAFBEIFAE,

10.3 A BEMIRABRERMFRIEN (Replace

Nested Conditional with Guard Clauses)



function getPayAmount
let result
if (isDead) result = deadAmount
else
if (isSeparated) result = separatedAmount
el'se
if (isRetired) result = retiredAmount

else result = normalPayAmount

return result

function getPayAmount
if (isDead) return deadAmount
if (isSeparated) return separatedAmount
if (isRetired) return retiredAmount

return normalPayAmount
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TENREATHHELASAT (employee) MTH. AHEAENT HHENRT
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function payAmount(employee
let result
if(employee.isSeparated

result = {amount: O, reasonCode:"SEP"

else
if (employee.isRetired

result = {amount: O, reasonCode: "RET"

else

// logic to compute amount

lorem.ipsum(dolor.sitAmet);1

consectetur(adipiscing).elit

sed.do.eiusmod = tempor.incididunt.ut(labore) &amp;&amp; dolore(magna.aliqu
ut.enim.ad(minim.veniam

result = someFinalComputation

return result

»

BERFMPZELENBRNERBARNE L. ABYHNRMREXEBIAR
RIEHR |, XBARAREFRENERLE. FT , AR E EHHE R
HOKER.
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function payAmount(employee) {
let result;
if (employee.isSeparated) return {amount: O, reasonCode: "SEP"};
if (employee.isRetired) {
result = {amount: O, reasonCode: "RET"};
}
else {
// logic to compute amount
lorem.ipsum(dolor.sitAmet);
consectetur(adipiscing).elit();
sed.do.eiusmod = tempor.incididunt.ut(labore) &amp;&amp; dolore(magna.aliqua
ut.enim.ad(minim.veniam);
result = someFinalComputation();
}
return result;

}

IR BB, BPUTIR |, RFUEKT—25.

function payAmount(employee) {

let result;

if (employee.isSeparated) return {amount: O, reasonCode: "SEP"};

if (employee.isRetired) return {amount: O, reasonCode: "RET"};

// logic to compute amount

lorem.ipsum(dolor.sitAmet);

consectetur(adipiscing).elit();

sed.do.eiusmod = tempor.incididunt.ut(labore) &amp;&amp; dolore(magna.aliqua)
ut.enim.ad(minim.veniam);

result = someFinalComputation();

return result;

3

BERT |, result TEELIFERLAT , FIABIEE R

function payAmount(employee) {

let result;

if (employee.isSeparated) return {amount: O, reasonCode: "SEP"};

if (employee.isRetired) return {amount: O, reasonCode: "RET"};

// logic to compute amount

lorem.ipsum(dolor.sitAmet);

consectetur (adipiscing).elit();

sed.do.eiusmod = tempor.incididunt.ut(labore) &amp;&amp; dolore(magna.aliqua)
ut.enim.ad(minim.veniam);

return someFinalComputation();



BEB D — A AR ERIFH.

ol BRERYE
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function adjustedCapital(anInstrument
let result = 0
if (anInstrument.capital > 0
if (anInstrument.interestRate > 0 &amp;&amp; anInstrument.duration > 0

result = (anInstrument.income / anInstrument.duration) * anInstrument.adjusi

return result

EfEEH , E—H 7B, AEXRERALEAN , REEEHNRN&ERET
Sk -

function adjustedCapital(anInstrument

let result = 0

if (anInstrument.capital <= 0) return result

if (anInstrument.interestRate > 0 &amp;&amp; anInstrument.duration > 0

result = (anInstrument.income / anInstrument.duration) * anInstrument.adjust

return result

>
T—MEROMEER—R , IS TS HTREE., BEMA—MZEIERE
function adjustedCapital(anInstrument
let result = 0
if (anInstrument.capital <= 0) return result
if (!(anInstrument.interestRate > 0 &amp;&amp; anInstrument.duration > 0@ 3
result = (anInstrument.income / anInstrument.duration) * anInstrument.adjustm
return result
>

BEEXHNFMREIATET—MEEF , SICERRWRITR—EIELRR , FTATK
HEE BT X



function adjustedCapital(anInstrument
let result = 0
if (anInstrument.capital <= 0) return result
if (anInstrument.interestRate <= 0 || anInstrument.duration <= Q@) return resu:
result = (anInstrument.income / anInstrument.duration) * anInstrument.adjustm

return result

»
XTEEER S AWEER—HF , FTAIKFTUR &I &M4REK (263) BHEES
function adjustedCapital(anInstrument
let result = 0
if anInstrument.capital <=0
|| anInstrument.interestRate <= 0
|| anInstrument.duration <= @) return result
result = (anInstrument.income / anInstrument.duration) * anInstrument.adjustm
return result
»

LR result FEMT BIMHE « —FHETICEBRCA 0, RRDEDHHIR IR E]
B ; RAEXBRLTENERAERE. KUTUMESHRINZE  BER—1%
EAERERE , MEAXBDT NI EEE,

function adjustedCapital(anInstrument
if anInstrument.capital <=0
|| anInstrument.interestRate <= 0
|| anInstrument.duration <= Q) return 0

return (anInstrument.income / anInstrument.duration) * anInstrument.adjustment
1 “lorem.ipsum......” R — 5% N TFHREI TR E , ENFARATEHNT
G , BREFEREERTETMREERNFRMRE, —F&EF

10.4 AZEIAFAFIEIN (Replace

Conditional with Polymorphism )



switch (bird.type
case 'EuropeanSwallow':

return "average"
case 'AfricanSwallow':

return (bird.numberOfCoconuts > 2) ? "tired" : "average"
case 'NorwegianBlueParrot':

return (bird.voltage > 100) ? "scorched" : "beautiful"
default:

return "unknown"

class EuropeanSwallow
get plumage

return "average"

class AfricanSwallow
get plumage

return (this.numberOfCoconuts > 2) ? "tired" : "average"

class NorwegianBlueParrot
get plumage

return (this.voltage > 100) ? "scorched" : "beautiful"
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function plumages(birds) {
return new Map(birds.map(b => [b.name, plumage(b)]));
}
function speeds(birds) {
return new Map(birds.map(b => [b.name, airSpeedVelocity(b)]));

3

function plumage(bird) {
switch (bird.type) {
case 'EuropeanSwallow':
return "average";
case 'AfricanSwallow':
return (bird.numberOfCoconuts > 2) ? "tired" : "average";
case 'NorwegianBlueParrot':
return (bird.voltage > 100) ? "scorched" : "beautiful";
default:
return "unknown";
}
}

function airSpeedvVelocity(bird) {
switch (bird.type) {

case 'EuropeanSwallow':

return 35;

case 'AfricanSwallow':

return 40 - 2 * bird.numberOfCoconuts;
case 'NorwegianBlueParrot':

return (bird.isNailed) ? © : 10 + bird.voltage / 10;
default:

return null;

}
}

BRATRERIRIE | AT AEME SRR ZAZM , R AR xR K
%, BEEFRLER LIS HHITA.

FRFEXT airSpeedVelocity F1 plumage FI/ERI#{E FRER SR & RS (144) .



function plumage(bird) {
return new Bird(bird).plumage;

}

function airSpeedVelocity(bird) {
return new Bird(bird).airSpeedVelocity;
}
class Bird {
constructor(birdObject) {
Object.assign(this, birdObject);
3
get plumage() {
switch (this.type) {
case 'EuropeanSwallow':
return "average";
case 'AfricanSwallow':
return (this.numberOfCoconuts > 2) ? "tired" : "average";
case 'NorwegianBlueParrot':
return (this.voltage > 100) ? "scorched" : "beautiful";
default:
return "unknown";
}

}
get airSpeedvVelocity() {

switch (this.type) {
case 'EuropeanSwallow':
return 35;
case 'AfricanSwallow':
return 40 - 2 * this.numberOfCoconuts;
case 'NorwegianBlueParrot':
return (this.isNailed) ? 0 : 10 + this.voltage / 10;
default:
return null;
}
}
}

KRB EFHEAE T2, A— I RECRRBIMLEERFEXIR.

270



function plumage(bird) {

return createBird(bird).plumage;

function airSpeedVelocity(bird) {

return createBird(bird).airSpeedVelocity;

function createBird(bird) {
switch (bird.type) {
case "EuropeanSwallow":
return new EuropeanSwallow(bird);
case "AfricanSwallow":
return new AfricanSwallow(bird);
case "NorweigianBlueParrot":
return new NorwegianBlueParrot(bird);
default:

return new Bird(bird);

3

class EuropeanSwallow extends Bird {}
class AfricanSwallow extends Bird {}

class NorwegianBlueParrot extends Bird {}

WEKCDEF T BEWPRLEM , TTRUERANK4Z1ET . %M plumage BR¥IT
A, FM switch IFERPE—NNT , EELHFRPEEXMEE.

class EuropeanSwallow...

get plumage() {

return "average";

class Bird...



get plumage

switch (this.type

case 'EuropeanSwallow':

throw "oops"

case 'AfricanSwallow':

return (this.numberOfCoconuts > 2) ? "tired" : "average"
case 'NorwegianBlueParrot':

return (this.voltage > 100) ? "scorched" : "beautiful"
default:

return "unknown"

EREF , TIENAZENTICAME FE |, FARER Wb OhsE,
BERF R AT AR FENK, anR—VNFERE |, AT RUERELIE T -9,

class AfricanSwallow...

get plumage

return (this.numberOfCoconuts > 2) ? "tired" : "average"

ARREMBIERERS (Norwegian Blue) N3,
class NorwegianBlueParrot...

get plumage

return (this.voltage >100) ? "scorched" : "beautiful"

HBLERBUR D T RAIBEGAE R
class Bird...

get plumage

return "unknown"

airSpeedVelocity ks, TTARUGE , RBABIT (HEXTAEH
airSpeedVelocity #1 plumage BR#ftl 7 NEXALIE )
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function plumages(birds) {
return new Map(birds
.map(b => createBird(b))
.map(bird => [bird.name, bird.plumage]));
}
function speeds(birds) {
return new Map(birds
.map(b => createBird(b))
.map(bird => [bird.name, bird.airSpeedVelocity]));

function createBird(bird) {
switch (bird.type) {
case 'EuropeanSwallow':

return new EuropeanSwallow(bird);
case 'AfricanSwallow':

return new AfricanSwallow(bird);
case 'NorwegianBlueParrot':

return new NorwegianBlueParrot(bird);
default:

return new Bird(bird);
}
}

class Bird {
constructor(birdObject) {
Object.assign(this, birdObject);
}
get plumage() {
return "unknown";
}
get airSpeedVelocity() {
return null;
}
}
class EuropeanSwallow extends Bird {
get plumage() {
return "average";
}
get airSpeedvVelocity() {
return 35;
}
}
class AfricanSwallow extends Bird {
get plumage() {
return (this.numberOfCoconuts > 2) ? "tired" : "average";
3
get airSpeedVelocity() {
return 40 - 2 * this.numberOfCoconuts;
}
3
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class NorwegianBlueParrot extends Bird
get plumage

return (this.voltage > 100) ? "scorched" : "beautiful"

get airSpeedVelocity

return (this.isNailed) ? 0 : 10 + this.voltage / 10

FERANNAE , AL Bid BEHARENER. £ JavaScript F , LER—E
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function rating(voyage, history) {
const vpf = voyageProfitFactor(voyage, history);
const vr = voyageRisk(voyage);
const chr = captainHistoryRisk(voyage, history);
if (vpf * 3 > (vr + chr * 2)) return "A";
else return "B";
}
function voyageRisk(voyage) {
let result = 1;
if (voyage.length > 4) result += 2;
if (voyage.length > 8) result += voyage.length - 8;
if (["china", "east-indies"].includes(voyage.zone)) result += 4;
return Math.max(result, 0);
}
function captainHistoryRisk(voyage, history) {
let result = 1;
if (history.length < 5) result += 4,
result += history.filter(v => v.profit < 0).length;
if (voyage.zone === 'china" &amp;&amp; hasChina(history)) result -= 2;
return Math.max(result, 0);
}
function hasChina(history) {
return history.some(v => "china" === v.zone);
}
function voyageProfitFactor(voyage, history) {

let result = 2;

if (voyage.zone === '"china") result += 1,
if (voyage.zone === "east-indies") result += 1,
if (voyage.zone === '"china" &amp;&amp; hasChina(history)) {

result += 3;

if (history.length > 10) result += 1;
if (voyage.length > 12) result += 1,
if (voyage.length > 18) result -= 1;
}
else {

if (history.length > 8) result += 1,
if (voyage.length > 14) result -= 1;
}

return result;

voyageRisk # captainHistoryRisk PR # TR T T X&) %K , voyageProfitFactor 1
THTHEBFEN B, rating BRECE 3 MOEEEI—iR , A —XAITRLRETT
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const voyage = { zone: "west-indies", length: 10 };
const history = [

{ zone: "east-indies", profit: 5 },

-~

zone: "west-indies", profit: 15 },

zone: "china", profit: -2 },

~

zone: "west-africa", profit: 7 },

1;

const myRating = rating(voyage, history);

REGF AL R EZE , AR BEAZTENME UL BKEDY
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function rating(voyage, history) {
const vpf = voyageProfitFactor(voyage, history);
const vr = voyageRisk(voyage);
const chr = captainHistoryRisk(voyage, history);
if (vpf * 3 > (vr + chr * 2)) return "A";
else return "B";

}

function voyageRisk(voyage) {
let result = 1;
if (voyage.length > 4) result += 2;

if (voyage.length > 8) result += voyage.length - 8;
if (["china", "east-indies"].includes(voyage.zone)) result += 4;
return Math.max(result, 0);

}

function captainHistoryRisk(voyage, history) {

let result = 1;

if (history.length < 5) result += 4,

result += history.filter(v => v.profit < 0).length;
if (voyage.zone === 'china" &amp;&amp; hasChina(history)) result -= 2;
return Math.max(result, 0);

}

function hasChina(history) {

return history.some(v => "china" === v.zone);

}

function voyageProfitFactor(voyage, history) {

let result = 2;

if (voyage.zone === '"china") result += 1,
if (voyage.zone === "east-indies") result += 1,
if (voyage.zone === '"china" &amp;&amp; hasChina(history)) {

result += 3;

if (history.length > 10) result += 1;
if (voyage.length > 12) result += 1;
if (voyage.length > 18) result -= 1;
}
else {

if (history.length > 8) result += 1,
if (voyage.length > 14) result -= 1;
}

return result;

K RMANZ SR LR FERR KZENEMZET B R, MREERSIA
BLHISIHREE , INEMMREA—XLEEN PERZ KRBT , 1L
A2 DA RE .
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function rating(voyage, history) {
return new Rating(voyage, history).value;

}

class Rating {
constructor(voyage, history) {
this.voyage = voyage;
this.history = history;
}
get value() {
const vpf = this.voyageProfitFactor;
const vr = this.voyageRisk;
const chr = this.captainHistoryRisk;
if (vpf * 3 > (vr + chr * 2)) return "A";
else return "B";
}
get voyageRisk() {
let result = 1;
if (this.voyage.length > 4) result += 2;
if (this.voyage.length > 8) result += this.voyage.length - 8;
if (["china", "east-indies"].includes(this.voyage.zone)) result += 4;
return Math.max(result, 0);
}
get captainHistoryRisk() {
let result = 1;
if (this.history.length < 5) result += 4;
result += this.history.filter(v => v.profit < 0).length;
if (this.voyage.zone === "china" &amp;&amp; this.hasChinaHistory) result -=
return Math.max(result, 0);
}
get voyageProfitFactor() {

let result = 2;

if (this.voyage.zone === '"china") result += 1;
if (this.voyage.zone === "east-indies") result += 1;
if (this.voyage.zone === '"china" &amp;&amp; this.hasChinaHistory) {

result += 3;

if (this.history.length > 10) result += 1;
if (this.voyage.length > 12) result += 1,
if (this.voyage.length > 18) result -= 1;
}
else {

if (this.history.length > 8) result += 1;

if (this.voyage.length > 14) result -= 1;

}

return result;
3
get hasChinaHistory() {

return this.history.some(v => "china" === v.zone);
3

}



FRBMAET -3, AkRgEMZE. EKFTEFE—ITHTFE, %R
MSRERRIATA.

class ExperiencedChinaRating extends Rating

Rie , BT ¥, RTAERRREZESE.

function createRating(voyage, history
if (voyage.zone === '"china" &amp;&amp; history.some(v => "china" === v.zone
return new ExperiencedChinaRating(voyage, history

else return new Rating(voyage, history

KBREYTARAANRE , iLE(ERAZT R, MARERKARBMERE,
EEFIAER RAIE R R rating RER—4L.

function rating(voyage, history

return createRating(voyage, history).value

BFAMTABEH AT 2P, HYeAT captainHistoryRisk LB,
class Rating...

get captainHistoryRisk

let result =1

if (this.history.length < 5) result += 4

result += this.history.filter(v => v.profit < 0).length

if (this.voyage.zone === "china" &amp;&amp; this.hasChinaHistory) result -

I
N

return Math.max(result, ©

EFEFEEX R,

class ExperiencedChinaRating

get captainHistoryRisk
const result = super.captainHistoryRisk - 2

return Math.max(result, ©

class Rating...



get captainHistoryRisk

let result = 1

if (this.history.length < 5) result += 4

result += this.history.filter(v => v.profit < 0).length

if (this.voyage.zone === '"china'" &amp;&amp; this.hasChinaHistory) result -= 2

return Math.max(result, ©

4385 voyageProfitFactor BR¥H KA T AT E KR —LL, FRAGEE MR L iz
TEATH , RAEREFEE F—LKPITHEZ. RN BB BLEPHERHRE
BFZ,

class Rating...

get voyageProfitFactor

let result = 2

if (this.voyage.zone === "china") result += 1
if (this.voyage.zone === "east-indies") result += 1
if (this.voyage.zone === "china" &amp;&amp; this.hasChinaHistory

result += 3
if (this.history.length > 10) result += 1
if (this.voyage.length > 12) result += 1

if (this.voyage.length > 18) result -= 1
else
if (this.history.length > 8) result += 1

if (this.voyage.length > 14) result -= 1

return result

BIAZRSE R SRR (106) R BN SRAPZIEHIR IR K.

class Rating...



get voyageProfitFactor() {
let result = 2;

if (this.voyage.zone === "china") result += 1,
if (this.voyage.zone === "east-indies") result += 1;
result += this.voyageAndHistoryLengthFactor;
return result;
}
get voyageAndHistoryLengthFactor() {
let result = 0;
if (this.voyage.zone === "china" &amp;&amp; this.hasChinaHistory) {
result += 3;
if (this.history.length > 10) result += 1;
if (this.voyage.length > 12) result += 1,
if (this.voyage.length > 18) result -= 1;
}
else {
if (this.history.length > 8) result += 1;
if (this.voyage.length > 14) result -= 1;
}

return result;

BRI And FHR —MRAFHIRE , AERLENARLE , AREFE
HRAE.

class Rating...

get voyageAndHistoryLengthFactor() {

let result = 0;

if (this.history.length > 8) result += 1;
if (this.voyage.length > 14) result -= 1;

return result;

class ExperiencedChinaRating...

get voyageAndHistoryLengthFactor() {

let result = 0;

result += 3;

if (this.history.length > 10) result += 1;
if (this.voyage.length > 12) result += 1,
if (this.voyage.length > 18) result -= 1;

return result;

-



AR, EMEIX UL R T —RELIERKITAN TR T FK+ | BEH2
HIEMRALEHPERER AT , AEAEAATEABNEKA FRPOXEREE. 735£
RARIERRTESBENES.

BIERIESE DN ZORRINTLITXAN HIBRF R, 5 AN RBUETFRES
XAEAL X e B AN AR (LA R RS B UARIE. BXH—IHRRRBAS
hs— M AR —RI AR HE4E.

AP And"FHRARFAE TGS , IUERFMXBENSTF. Ea
FRIZSREEEL (106) HE<TASEANATHL (history length) BIMASOZAEIRSRLR. X—2
GBI RPHBLRLE |, IWETNBZTTA.

class Rating...

get voyageAndHistorylLengthFactor

let result = 0

result += this.historyLengthFactor

if (this.voyage.length > 14) result -= 1

return result

get historylLengthFactor
return (this.history.length > 8) ? 1 : 0

RIRTEF P niEaS).
class ExperiencedChinaRating...

get voyageAndHistoryLengthFactor

let result = 0

result += 3

result += this.historyLengthFactor

if (this.voyage.length > 12) result += 1
if (this.voyage.length > 18) result -= 1

return result

get historyLengthFactor

return (this.history.length > 10) ? 1 : 0

RIBERRPERARBERNZARE (217) .

class Rating...



get voyageProfitFactor

let result = 2

if (this.voyage.zone === "china") result += 1

if (this.voyage.zone === "east-indies") result += 1
result += this.historyLengthFactor

result += this.voyageAndHistoryLengthFactor

return result

get voyageAndHistoryLengthFactor

let result = 0

result += this.historyLengthFactor

if (this.voyage.length > 14) result -= 1

return result

class ExperiencedChinaRating...

get voyageAndHistorylLengthFactor

let result = 0

result += 3

result += this.historyLengthFactor

if (this.voyage.length > 12) result += 1
if (this.voyage.length > 18) result -= 1

return result

BREBEE (124) BU=XMETHET.
class Rating...

get voyageProfitFactor

let result = 2

if (this.voyage.zone === "china") result += 1

if (this.voyage.zone === "east-indies") result += 1
result += this.historyLengthFactor

result += this.voyageLengthFactor

return result

get voyagelLengthFactor

return (this.voyage.length > 14) ? - 1: 0

doh=RiA , AL voyageLengthFactor ER%K.

class ExperiencedChinaRating...



get voyagelLengthFactor

let result = 0

result += 3

if (this.voyage.length > 12) result += 1
if (this.voyage.length > 18) result -= 1

return result

RE—HE  EMFEE” (voyage length) BE LML 34, AAXMZEAS
H, MZIEX 3 HMERARNGER L.

class ExperiencedChinaRating...

get voyageProfitFactor

return super.voyageProfitFactor + 3

get voyagelLengthFactor
let result = 0
result += 3
if (this.voyage.length > 12) result += 1
if (this.voyage.length > 18) result -= 1

return result

EMEER , BEEI T TR, B, B EXKK Rating 28, HPAEERS
“REZR RN R M



class Rating {
constructor(voyage, history) {
this.voyage = voyage;
this.history = history;
}
get value() {
const vpf = this.voyageProfitFactor;
const vr = this.voyageRisk;
const chr = this.captainHistoryRisk;
if (vpf * 3 > (vr + chr * 2)) return "A";
else return "B";
}
get voyageRisk() {
let result = 1;
if (this.voyage.length > 4) result += 2;
if (this.voyage.length > 8) result += this.voyage.length - 8;
if (["china", "east-indies"].includes(this.voyage.zone)) result += 4;
return Math.max(result, 0);
}
get captainHistoryRisk() {
let result = 1;
if (this.history.length < 5) result += 4;
result += this.history.filter(v => v.profit < 0).length;
return Math.max(result, 0);
}
get voyageProfitFactor() {
let result = 2;
if (this.voyage.zone === "china") result += 1,
if (this.voyage.zone === "east-indies") result += 1;
result += this.historyLengthFactor;
result += this.voyagelLengthFactor;
return result;
}
get voyagelLengthFactor() {
return (this.voyage.length > 14) ? - 1: 0;
}
get historyLengthFactor () {
return (this.history.length > 8) ? 1 : 0;
}
}

SehEERAXMARBUBRR AL ERERZE Y FN—RYIZEEREE



class ExperiencedChinaRating extends Rating
get captainHistoryRisk
const result = super.captainHistoryRisk - 2

return Math.max(result, ©

get voyagelLengthFactor

let result = 0

if (this.voyage.length > 12) result += 1
if (this.voyage.length > 18) result -= 1

return result

get historylLengthFactor

return (this.history.length > 10) 2 1 : 0

get voyageProfitFactor

return super.voyageProfitFactor + 3

10.5 5| \4F#I (Introduce Special Case)
# A4 : 5| A\ Null 335 (Introduce Null Object)

if (aCustomer === "unknown") customerName = "occupant"

class UnknownCustomer

get name return "occupant"

il
— % LB R RIBRIIFHER, | — MRS EREEMERE L M IO |

FH A XMFARES I AT R AR anRIERIAREFTF LA AR
RN R —MFAE , RSB RIEX N EIEZ IR —4L.

ANEXFE LR — N T INER F 45517 (Special Case) 1R : BIE—MFHITT
# , FBRAGRIEX XFSEI L T ARIANIR, XM T AR — R E0A R X
IR E DS,

H561B JUFMPRIMER. REIAFZTENINXIFIZIEEE | aTRURE— 1 FEEXS
% (literal object) , HPIBMNERETUCETIFN. MREERKBEZINEE
EFZHITAH , MBE/E—MIRXR , HP A LBIT AT N AERE.
$EBIST R ] A — a3 2ESkiR ] |, AT DUB IS AR N\ — M B LEM.

—NEE FERBIAIEREME null , X HE X MEE HIUAENull 35> (Null
Object) HEAMRE—IKEWIL : Null X35 2B —FR551.

ik



HNMA—MEARROBIRSGEH (REZ) s, AP RS- &  ZEiNE
HMNEBMEBEIR. BHENE A RSRERX BRI , BEERHSENFEE
figbtxt. Bl BIEX M BB E B AR TG DL B ERLEM.

HLEMBIRRIEERFIR BN , ©HIRE false,
BIE—MEBINR , KR ABRERFIREN | 1R[] true,

Xt < SHRFHME LT AARRDE PR AR (106) , MERATA & Fin#BE XA
SR, MBI OHERIELYT .

BRI R I AREDT |, ATAMRFCARFIRE , 1] AR BRI F R,
EUFBILLIS R SR |, FERP ERE AR SRR .
M,

ERRBEAA I (144) BRERBAGRAHR (149) |, BB B HIRLIEZIEER
BRI RS,

RIS T RIBHERIER 2R EIEEMNE , FAT LRSI AT EICR

(literal record) .

SPHFFILL TR EE FPNERERER (115) |, BEANBEINATERMTT.
Jufil
—RIBEAKBVRSHATEEC KRS REERNIHAT (site) .
class Site...

get customer return this._customer

ARFRPAR "M Customer ZEFH LA B , TKREZEBHF 31
class Customer...

get name
get billingPlan
set billingPlan(arg

get paymentHistory

REBIERT , —MAFAXN—NEE |, BFLZMRES 2 NREE , 76
RRAZHAESRET | MEFRRAEPRERMER . XFMERT , B
SR customer FEEAWIAT AF R "unknown", FAXFMERARBEL , FA
Site SRR FimANE INEL IR BRE R A HIE . THEE —YRFIRE .

...



const aCustomer = site.customer
// ... lots of intervening code ...

let customerName

if (aCustomer === "unknown") customerName = "occupant"

else customerName = aCustomer.name

g 2.

const plan =
aCustomer === "unknown" ? registry.billingPlans.basic : aCustomer.billingPlal

»

i 3...

if (aCustomer !== "unknown") aCustomer.billingPlan = newPlan

i 4.

const weeksDelinquent =
aCustomer === "unknown"
? 0

. aCustomer.paymentHistory.weeksDelinquentInLastYear

EEANMRRLE | REFNGRZ A Site XM s EA BT 5 HIE N |
REZMER T BN AR, : F'occupant” (BER) #EXNME S , (FRERKIT
MELR  FNARXFKMEIRB R, BB EREXFMSE , B LBl E
AREE— , XEMFEFI | 20EEAFHFISTR (Special Case Object) ##Z
7.

K4 Customer RIN—NEER , B TR XN EESRA.
class Customer...
get isUnknown return false

KRR RAIE €1 —1 K,

class UnknownCustomer
get isUnknown

return true



AEE , FIZHIC UnknownCustomer 2875874 Customer (738, EHMMRITES
(HHEHSEBNRIDES) T, BEFEMA KRR, {H JavaScript E—FENE
FANEE | RBENFEUAN , XEAFRSERRXRARMEL,

THEMERRZAT . FRVREFEHIERE] unknown {HRIHT IR [B1IX AN HT IS
BiIsI % , FER A RE "unknown EHIMFT , £ FAFEMAH isUnknown K%L, —
RS  REEFEMOTHBRERE |, ERTUERME—s/MER , RS LN
. 1BINRFEKSEHT Customer 3E , {FH IR [B] UnknownCustomer XTZ (T
JE"unknown"FR &) |, PBAFMARINBHR AR A , WLETNAER

& "unknown"FFE , MEAA isUnknown ER¥——X B MERIMA— IR, K
BIEX— RS ERMAR — KIRMENZ I S — R TIR,

wyF , BEIXFREN , H—ME BRI AFIT. RE—BRABSTRERS
TSR (BIANTADX E A SHEFBIRELI IAED) |, IR FesT HE IR GRER %L
(106) .

function isUnknown(arg

if (!(arg instanceof Customer || arg === "unknown"

HEWM—ER , HIRERZSNOE. MREEMTRPIICT %, SIAT &R
BITA , XM EH TR,

W, LERERMERITT , #aT AR R T . KA ABE — S dux Lt
7T, BIREYZ S ERR] AT,

B 1.

let customerName
if (isUnknown(aCustomer customerName = "occupant"

else customerName = aCustomer.name
RRZA , RERMERTT .
B i 2...

const plan = isUnknown(aCustomer
? registry.billingPlans.basic

: aCustomer.billingPlan

i 3...

if (!isUnknown(aCustomer aCustomer .billingPlan = newPlan

g 4.



const weeksDelinquent = isUnknown(aCustomer
7?0

: aCustomer.paymentHistory.weeksDelinquentInLastYear

¥ AT VA AL EBUCR{E A isUnknown BR¥Z fa , AARTRAMEEL Site 38 , £ HAEMIE K
4N8F3R [A] UnknownCustomer SF% ,

class Site...

get customer

return (this._customer === "unknown") ? new UnknownCustomer : this._custom

»

SRIR1EHL isUnknown eREXAIFIKTZ R, MTEX BB Z FRFTMI— K230 R |
RAZIE BT % A "unknown " FRF R T

1.

function isUnknown(arg
if (!(arg instanceof Customer || arg instanceof UnknownCustomer
throw new Error( investigate bad value: <${arg}>"

return arg.isUnknown

s, PR —Ys5aE .

WMAE , BRIENTFAT . KTUBE—BER FInh BRI , BTN
BIRZEE |, FEREDEEARIEES M (144) BHEBRA—NHLEKR. FEM

HIRME, Bz, ST Pimf IR TR & occupant SRIEARAME N LT |, #

T HEXHE,

1.

let customerName
if (isUnknown(aCustomer customerName = "occupant"

else customerName = aCustomer.name

FKATAFE UnknownCustomer 2891781 — N E1E AR %
class UnknownCustometr...

get name return "occupant"

RIBR AT AR TR AR,



g ...

const customerName = aCustomer.name

MBIz 5, KTEESHNELAZE (123) IE customerName 2 JHERIE,
FETRGBARKRITNER M billingPlan JEH,

g 2...

const plan = isUnknown(aCustomer
? registry.billingPlans.basic

: aCustomer.billingPlan

g 3...

if (!isUnknown(aCustomer aCustomer.billingPlan = newPlan

FEBUZ BT A |, IR IRIR BT AME name BHE—H—3REE AR
372, FF4E UnknownCustomer F{EAZ . ETXZBHERTIRE , BaTR

B AEXTRAMEB AR LR ERE , ARSI ST |, WEFEBRERS , BHE
P LB

class UnknownCustometr...

get billingPlan return registry.billingPlans.basic

set billingPlan(arg /* ignore */

EEUEIBIF ..

const plan = aCustomer.billingPlan

EMBIT..

aCustomer.billingPlan = newPlan

FHIRZENR , AN ZIRA BRI ZER , BMEENERNRN R ES Z A&
.

RE—MBIFUERA—L , RAFFANEZRTERE S - xR , FEXHRLAD
HBE.

& ...



const weeksDelinquent = isUnknown(aCustomer
?0

. aCustomer.paymentHistory.weeksDelinquentInLastYear

—RRAERRE : RIS R FERE KN R |, HIREIRIEE LERFIXNR, T
PA, BREEQE— MK TZFHERHEHFIZE NullPaymentHistory,

class UnknownCustomer...

get paymentHistory return new NullPaymentHistory

class NullPaymentHistory...

get weeksDelinquentInLastYear return 0

& ...

const weeksDelinquent = aCustomer.paymentHistory.weeksDelinquentInLastYear

BMEERE FinfliD , SHESARAZ ST ARNKT . EHLEBISMENR
— R PR A SE R AIS RIZHAEEE , MEAEM—LAIKALE. IKATRER 23
A% FimAES A occupant" EAR AR LT , (EXEBE—L AT AIK1E.

& ...

const name = !isUnknown(aCustomer) ? aCustomer.name : "unknown occupant"

XFERT , FRRBEAER PR BIEFIRENZE., REXTHMEEY , iLEFER
aCustomer X% & _F ) isUnknown ER%% , 52 X4 B isUnknown ERI%R{E A PNEX
K%K (115) .

& ...

const name = aCustomer.isUnknown ? "unknown occupant" : aCustomer.name

IMNBERER PUEEAREE |, £ B8 isUnknown BRNZEAFRET , T BEBK
SLARES (237) WHB.

ufl : EAXRTFEE

FANE LA EMH SR —REAKE |, B —DXHNE , KEARILK
HT XK. EELEXMEIFF , FRBMBBXFE—3E , FA Customer 282 RIF
EREEHAANTN. BNREN—NISREEREN , TR USATHENR

(literal object) .



EEMEXMIF—ILFme—H , {7 —HF  RIEEE FUnXt Customer

TR FIRIE -
class Site...

get customer return this._customer

class Customer...

get name
get billingPlan
set billingPlan(arg

get paymentHistory

1.

const aCustomer = site.customer

// ... lots of intervening code ...

let customerName

if (aCustomer === "unknown") customerName = "occupant"

else customerName = aCustomer.name

g 2...

const plan =

aCustomer === "unknown" ? registry.billingPlans.basic :

i 3...

const weeksDelinquent =
aCustomer === "unknown"
7?0

: aCustomer .paymentHistory.weeksDelinquentInLastYear

aCustomer.billingPlal

»

FORTEABIF—HE , IFKEFEFE Customer F RN isUnknown B , FEIE— MBS
B4 FENEFINR., XRXRXFET , FEMEE—I FTHE.

class Custometr...

get isUnknown return false

TE{ERSL...



function createUnknownCustomer
return

isUnknown: true

RIBESTRER BN ST E iz R RREL (106) .

function isUnknown(arg

return arg === "unknown"

...

let customerName
if (isUnknown(aCustomer customerName = "occupant"

else customerName = aCustomer.name

B 2.

const plan = isUnknown(aCustomer
? registry.billingPlans.basic

aCustomer.billingPlan

g 3...

const weeksDelinquent = isUnknown(aCustomer
?0

aCustomer .paymentHistory.weeksDelinquentInLastYear
B Site ZEFNEARAMFIKTE isUnknown eRE , FFa(EBAFBINT &
class Site...

get customer

return (this._customer === "unknown") ? createUnknownCustomer : this

TUE{ERSL...

function isUnknown(arg

return arg.isunknown

_custc



SRETE AR HETT IR XTS5 st A BB R RS A FEENE. BEN2F”
Frig -

function createUnknownCustomer
return
isUnknown: true

name: "occupant"

B 1.

const customerName = aCustomer.name

RERVMMER:

function createUnknownCustomer
return
isUnknown: true
name: "occupant"

billingPlan: registry.billingPlans.basic

B 2.

const plan = aCustomer.billingPlan

R, KA UEFEENRTUE—MRENTHCRNR ¢

function createUnknownCustomer
return
isUnknown: true
name: "occupant"
billingPlan: registry.billingPlans.basic
paymentHistory:

weeksDelinquentInLastYear: 0

g 3...

const weeksDelinquent = aCustomer.paymentHistory.weeksDelinquentInLastYear



MRFER T XM FEE , W% {F FEUN Object.freeze IR HIRLS |, FHART]
T, BE  RECREWRALEZ—.

Jof : AT

BIEPNBIFES R T — 2K, ARAEMFEAORFERTICR , AZENn—1
A BREN

BRBARMAR — M BRICREEMN , REHGRIXH

name: "Acme Boston"

location: "Malden MA"

// more site details

customer:

name: "Acme Industries"
billingPlan: "plan-451"
paymentHistory:
weeksDelinquentInLastYear: 7

//more

// more

BNMERLTFTER , WA ARNSETE—#E : ¥ customer FERFFC AT
& "unknown",

name: "Warehouse Unit 15"
location: "Malden MA"
// more site details

customer: "unknown"

% PR AL | AREKEE IR :
=z,

const site = acquireSiteData

const aCustomer = site.customer

// ... lots of intervening code ...

let customerName

if (aCustomer === "unknown") customerName = "occupant"

else customerName = aCustomer.name

g 2.



const plan =

aCustomer === "unknown" ? registry.billingPlans.basic : aCustomer.billingPlal

g 3...

const weeksDelinquent =
aCustomer === "unknown"
7?0

aCustomer .paymentHistory.weeksDelinquentInLastYear

WEKRIL Site BHRLGEMET —RZH , BRTZBRTP UM TIRESH] , IRBXTEIR S
EfT4bIE,

g 1.

const rawSite = acquireSiteData

const site = enrichSite(rawSite

const aCustomer = site.customer

// ... lots of intervening code

let customerName

if (aCustomer === "unknown") customerName = "occupant"

else customerName = aCustomer.name

function enrichSite(inputSite

return _.cloneDeep(inputSite

RIEX B RIPRE RS AR R % (106) .

function isUnknown(aCustomer

return aCustomer === "unknown"

..

const rawSite = acquireSiteData

const site = enrichSite(rawSite

const aCustomer = site.customer

// ... lots of intervening code

let customerName

if (isUnknown(aCustomer customerName = "occupant"

else customerName = aCustomer.name

B 2.



const plan = isUnknown(aCustomer
? registry.billingPlans.basic

: aCustomer.billingPlan

g 3...

const weeksDelinquent = isUnknown(aCustomer
?0

: aCustomer .paymentHistory.weeksDelinquentInLastYear

SRIETFIART Site BUEMUER |, BILREL customer FEEM_E isUnknown B,

function enrichSite(aSite
const result = _.cloneDeep(aSite

const unknownCustomer =

isUnknown: true

if (isUnknown(result.customer result.customer = unknownCustomer
else result.customer.isUnknown = false

return result

MERERRERFINGScMEE , THAERFNEE. FRNEEZRNRERS ,
FTAINFERAG B2 B AR RE N S JRSK ) Site R , tHRER. XTI/ Site ¥R,

function isUnknown(aCustomer
if (aCustomer === "unknown") return true

else return aCustomer.isUnknown

M, WR—VIER , RESHXSEERRBEAS LR (149) . BB KM
B T A I Z AR R 4.

function enrichSite(aSite
const result = _.cloneDeep(aSite
const unknownCustomer =
isUnknown: true

name: "occupant"

if (isUnknown(result.customer result.customer = unknownCustomer
else result.customer.isUnknown = false

return result

...



const rawSite = acquireSiteData
const site = enrichSite(rawSite
const aCustomer = site.customer
// ... lots of intervening code

const customerName = aCustomer.name

Wi, RIER RPN ER KL IEZE.

function enrichSite(aSite
const result = _.cloneDeep(aSite
const unknownCustomer =
isUnknown: true

name: "occupant"

billingPlan: registry.billingPlans.basic

if (isUnknown(result.customer result.customer = unknownCustomer
else result.customer.isUnknown = false

return result

B 0.

const plan = aCustomer.billingPlan

B | Rk IE R E—4b & FinED,

function enrichSite(aSite
const result = _.cloneDeep(aSite
const unknownCustomer =
isUnknown: true
name: "occupant"
billingPlan: registry.billingPlans.basic
paymentHistory:

weeksDelinquentInLastYear: 0

if (isUnknown(result.customer result.customer = unknownCustomer
else result.customer.isUnknown = false

return result

&g 3...

const weeksDelinquent = aCustomer.paymentHistory.weeksDelinquentInLastYear



10.6 SIAMIS (Introduce Assertion)

if (this.discountRate

base = base - (this.discountRate * base

assert(this.discountRate>= 0
if (this.discountRate

base = base - (this.discountRate * base

il
BRI | UASEMRAENEN | REBRIEABEERIET. fitn

FABRTERMIEEABERT , XHIa , ENXNFRTsEBRR—AFERFEDE
AT null,

XHBRIBE FHIRA RIS , RSB EIEARER Y. A
EF R UERBEHXHFRIEBR , MERENARE—FEIFEAR—E RS
ERAAR X LR

MER—MRAREN  MZERAR. MRERM , FREFRILT iR, W5
R BARRZ ARG A IR, BNEFRITAERIRENTS HIMEHRERR,
Gee—H. KRt , FERBES TS T MERFNRA— M2 %A
.

KERNAANTMAN S RAEFFT R, XEAZ—HEFE  BAREER
WS iE—IEl. WS R —MRANERZIRER—ENEREE | BFER
TR — B, S YRPREMT IR, BN XA IREHFEL. MHE ,
ANENERRERENE , BMERAT Y TIEEBERWER | IER M TS
BE., BRKARERETHSERAAENNE , RARSEEKSETUAES
RESE IR, | (BERMABREWT S EITRT MM {E.

ik
RAREIURIBE N SAFIAL NI, SN — T S BSOS

HAWT S ARSI REOSITEREMRE , TR MRS " OTHR % 21T AR
FF.

bieR.l

TEE—/MERMEITF : #T3A. PIE (customer) SERIF—MHTFAZ (discount
rate) , AARAT A AEREMWRAE M.

class Customer...



applyDiscount (aNumber
return (this.discountRate
? aNumber - (this.discountRate * aNumber

: aNumber

XEA—MEE  FIRFGTRIEE., KT ARW S PscRE X MER, (BE—
M= RERPICINEREBMIBARS |, AT EEILX R XX if-
else FFE.,

class Custometr...

applyDiscount (aNumber
if (!this.discountRate) return aNumber

else return aNumber - (this.discountRate * aNumber

HAEFRH AT IR ABT S T

class Customer...

applyDiscount (aNumber
if (!this.discountRate) return aNumber
else
assert(this.discountRate >= 0

return aNumber - (this.discountRate * aNumber

SXABIFNE , REEEICHTS MAERERI L. 20RAE applyDiscount BR¥4k
REMFRY , BEFEBRNBIFZIENIIIRERL YZ WLt =0,

class Custometr...

set discountRate(aNumber
assert(null === aNumber || aNumber >= 0

this._discountRate = aNumber

HIES| REERINIEAA T RRER I — WA EMABIETRE T — MBS , thiF
B EL AR MBURFRITICT k. BXHERNTS X T RIERIRF B .

AR, ARIEANS. BAAEANS RRERG RAANZAE HEE R
KRB IR &M, KRS T2 EMARBES , AHLEEAIE P
RIZHZER . FTAIRAI , REVEXEXMPEZETNESR , BE TGRS
BR¥ (106) Fix,



CARRBT S TR RisER. ARRBEMNEAN SN ISR IRSEEAR | APAFTE X
MNERKREHNAREFN—FLR , MAEERANTS I—FR IR SN2
RBRLEXED. WS ZHILITIRER bug WRSF—I8 , FTRL , SOFITRNR]
RBELHNAT S LN A2 RMAER | KA SERRS.



%11 = E# API

PERFER IR RATEA , T API MR BRERRRNIT. ZTHEMBMNERK
APLIFRER , ERNBRMIRG. BENREERONR , REFEIATEH
AP, IXEFRAETESS API HHTEM,

3FA APL 2B B FTEURHR I S R BRR BB I . IRIBEIX M
BRI —E , AR ENRBAMERRMNE (306) HeiInIF. mRH
MNEREHTNREIRE ML, RE—LBERR , AT UARHSHL (310) FHSE
—. BELSHHIRAR—MRC , RIEXMFMCHARRE , RBEBEARRNLT
A, BRI RBHANCS L (314) BARRKUTABKSIT.

TEERHEHEIBE | BURLGEME SETLH BRI , KERERRIFHRTE

(319) KHRME. RBFREN—MEE , REANMAIEASEEN, AKX
AR RERE , TR FEREHERNRTE , RN RTEEZAZINE
WERARSE (324) FILSHEAEN (327) .

KE—FE LABERIER., RFERUBRIFIEATE , FIURARERE , Tl
LIEMBHRRERLE (331) . BFRBEER—IHXERE , HEE FTRILAER
WELRIEN | ATRAEBIAT RBERAAMIE RS (334) HRIGXFPRIEM.

BIRLBE— MR RMERE , BSRECEAEE—RRRE. REWIEN
FIEEIIRTHARZ MR, AT ARG SEERE (337) XA R sy
R, FHESFERMUASE IR GRS (106) NSRS, ANRTFEIT R T 18
%, FTEFTERHEAGSNRT , TAAERHEAGS (344) BIEEZRNR
.

11.1 FERRBFHE BRI (Separate

Query from Modifier)

function getTotalOutstandingAndSendBill
const result = customer.invoices.reduce((total, each) => each.amount + total, (
sendBill

return result

function totalOutstanding

return customer.invoices.reduce((total, each) => each.amount + total, ©

function sendBill

emailGateway.send(formatBill(customer

il



MRENRBARRMB—NME , IR TAERINENWER |, BFAXE—MBEEME
RIZRED. HKATRMEZRAX/ R , tha] UEA s ERE WA RS bt 7 .
XFERBAMALER S, fMaz , FTERONBELLT.

BRI “FRIER 5 TTRItEA MRz AN ES . 2 MBRIFRAEE. THE
B—RIFAN  HAFREERER , BN ZEERIINEIER—a45311
4Y% (Command-Query Separation) [mf-cqs]. 5LF2F REZERF A —SKME
SPHIRLN, FGTHEMARG—F |, BIFRLEITETE , ATKERREET , M
A EHRERIR T IR .

MRBEF|—EEFREEX FRVER MR , S EEEREMNESHEE
FABER.

RFEREERT  REABFRIIWRWER XL, B—HE LR INE
2 BEAEERETTENTR® , XE—kEENEE TN UAKMNR
HE, BARAXMEERE T MEPEFORS | EX—BRERIEREIM , BAR
WHAIEN , SRRSMHEEER.

ik
EHENE , BRI B E,

WMREARHIFET , TUBFRBREANEFA. BORNERSPEN—NEE
XN EERNEF N AR R T h BB ER.

M E R R TAERRIERIER.
PITHEKRE,

BRFTERRARRENMT . MRARLRE T ZERMHIREE , S HBCRER
WMENE R , HETED LBAR—XREH. SRES FHEMA.

MR R I7IREHE.

MR

TREMZ G , ERERBSREB BELBEINRD , JUMBERIFE,
bieR:l

BXHE—NEH : EABI—EAR (miscreant) &8, E—FE A (people) 2
EORSTER, MRAD T EAR , ZRBLREERNELT , FHHIRER, nE
ABFPEHZLER , ZRBNRICRERE N E — TR (FREXHMESET) .



function alertForMiscreant(people) {
for (const p of people) {

if (p === "Don") {
setOffAlarms();
return "Don";

}

if (p === "John") {
setOffAlarms();

return "John";

}

return "";

HAKREHEBNRY , BENBERHATEEAHG S,

function findMiscreant(people) {
for (const p of people) {

if (p === "Don") {
setOffAlarms();
return "Don";

}

if (p === "John") {
setOffAlarms();

return "John";

}

return "";

RIEFEN IR Ri=aER.

function findMiscreant(people) {
for (const p of people) {

if (p === "Don") {
setOffAlarms();
return "Don";

}

if (p === "John") {
setOffAlarms();

return "John";

}

return "";

RIBHREIFTA RRBAARE |, BRIChHARFENE R , FHELFRAA—X
EXR (MR REE) . TEAD



const found = alertForMiscreant(people

MERT

const found = findMiscreant(people

alertForMiscreant(people

ET N ER R R TARENET .

function alertForMiscreant(people

for (const p of people

if (p === "Don"
setOffAlarms
return
if (p === "John"
setOffAlarms
return
return

WA, FORMEBRERBAFEN TR BB RENERAN , I UERER
H/ik (195) |, IEREREERERL.

function alertForMiscreant(people

if (findMiscreant(people) !== "") setOffAlarms

11.2 RS ¥ 1t, (Parameterize Function)
84 . SRERIEH S K (Parameterize Method)

function tenPercentRaise(aPerson

aPerson.salary = aPerson.salary.multiply(1.1

function fivePercentRaise(aPerson

aPerson.salary = aPerson.salary.multiply(1.05

function raise(aPerson, factor

aPerson.salary = aPerson.salary.multiply(1 + factor

il



MRKAMHANRBEZEFEE RN, AE—LFEEEARRE , JTUREHEIHFR—
R, USBREREARRRE , AMERER. XNEMAUERBESA ,
A R AR BOE AT AR T AL IR E AL

figi%

M—EAAB AR R R R i — 1.

ERRARHER (124) |, BFREASHEANTHERNZISHIIRT.
BEXR BT ARARL | EHIOARNEANX T HEM.

M,

EREREIE , SHERFEANSH. SEA—IHSHHEIMH.

T HALS Z MMRRE , B—RIARLSCERAEESBrR. SIE%
JRAPEMAA.,

WMRFEB N RBRET SBU U REERBRF— NS Z B UKERE , Mt S
W2 SRR R AR | B,

bieR:l

THEHE—T2MSLHNET

function tenPercentRaise(aPerson

aPerson.salary = aPerson.salary.multiply(1.1

function fivePercentRaise(aPerson

aPerson.salary = aPerson.salary.multiply(1.05

REA B IAT AR T XA eR sk B Emm A -

function raise(aPerson, factor

aPerson.salary = aPerson.salary.multiply(1 + factor

BT RELIX AN B R e —L5, BN TEIRED :



function baseCharge(usage

if (usage < 0) return usd(0©

const amount =
bottomBand(usage) * 0.03
+ middleBand(usage) * 0.05
+ topBand(usage) * 0.07

return usd(amount

function bottomBand(usage

return Math.min(usage, 100

function middleBand(usage

return usage > 100 ? Math.min(usage, 200) - 100 : 0

function topBand(usage

return usage > 200 ? usage - 200 : O

AR HZEA BRI, (ERREAMEZSHE— N SHURitE 9T
TR (band) RN ? XA ERBTESE —MIFAFE—B TAT.

FEZAI UMARHR B S TR |, NP IE— | E LERNS
W, ANEEHMUMMERL., FERNXHLAIE TR T , 8% AT RN
SEETFAETELF. FTAIKESEE T middleBand ER¥CRIARMS A , RIEARH
fKARERENE.

middleBand {7 WA FEEE , B 100 1 200 , HFRRFER BT RN_L
R, KEEAYNTRHBER (124) M EXFANSH , RIRFEERHR®RANL | F
HEFRAS KU TS X,

function withinBand(usage, bottom, top

return usage > 100 ? Math.min(usage, 200) - 100 : 0

function baseCharge(usage

if (usage < @) return usd(0@

const amount =
bottomBand(usage) * 0.03
+ withinBand(usage, 100, 200) * 0.05
+ topBand(usage) * 0.07

return usd(amount

TERBUANED , IE— N FEEICAERFEANS :



function withinBand(usage, bottom, top) {
return usage & gt;

bottom ? Math.min(usage, 200) - bottom : 0,

KEREF

function withinBand(usage, bottom, top) {
return usage & gt;

bottom ? Math.min(usage, top) - bottom : 0;

X+ F A bottomBand ER¥URIMTT , BHRHBCARMS I T BHTEREL.

function baseCharge(usage) {
if (usage < 0) return usd(0);
const amount =
withinBand(usage, 0, 100) * 0.03
+ withinBand(usage, 100, 200) * 0.05
+ topBand(usage) * 0.07;
return usd(amount);

3

function bottomBand(usage) {
return Math.min(usage, 100);

1
J

AT B3t topBand AR , TAIFARKRTH KK Infinity FEAXANEER L
z,

function baseCharge(usage) {
if (usage < @) return usd(Q);
const amount =
withinBand(usage, 0, 100) * 0.03
+ withinBand(usage, 100, 200) * 0.05
+ withinBand(usage, 200, Infinity) * 0.07;
return usd(amount);

}

function topBand(usage) {

return usage > 200 ? usage - 200 : O;

-

IFEREE | baseCharge —THANDIEMEATULET . R , REXFER
BAXETBELNAEN  RERBELERERY , RAEEAT 44K
usage ZUCATHKFHE LR AMTLIRN.



11.3 BEAFICS I (Remove Flag

Argument)
A4 - DABARR SIS (Replace Parameter with Explicit Methods)

function setDimension(name, value
if (name === "height"
this._height = value

return
if (name === "width"

this._width = value

return

function setHeight(value

this._height = value

function setWidth(value

this._width = value

“PRCSE BB — TS ARE BT KSR AR B LTI —8 92
B, Ha0 , IKFTBER T EXFE— RS
function bookConcert(aCustomer, isPremium
if (isPremium
// logic for premium booking

else

// logic for regular booking

BT 355k S K% (premium concert) , RAFXFERI

bookConcert(aCustomer, true

PRCSE AT BEDAMZE T L

bookConcert(aCustomer, CustomerType.PREMIUM

FERUFHE (REFS , MRWDES STFH0E) WAL

bookConcert(aCustomer, "premium"



BAERINCEH , RACIHEAEIERE REMLR BT AR, M EAR
. Z2—4 APLRUR , WEXRZINE—RIATHOARKEE , EIMCSEANE
BT EREARTEERERY. ERXARERE , TEEFIBINCS EAILLR] A
ME. M/RIPRMCIERERS | EAENREEEMtt e EHE L— AR —1 K
W, BARMETEIS true BUREMHAEE. MREIHA— D RBR T — TR TR
% HBEXKEWEZ.

premiumBookConcert(aCustomer

FETAXMUIHNSHHRINCS . WRFARZEECANERFHRNIIE
XHNSHAERCEH  ABAREEREATEERE , XARWCEH. 5
Sh , FERBSIANE , MRSBERAREAEIREAH MR , XHARIMCS
¥, RAESHRERINT RBNERIEHIR XA EINCS .

BEAMCSMAMUERRLERS |, FHERITFRA T AEIFPOAIRER. X0
2W/E , RN TAREER SR SR M I8 AT T2 B R
X351,

WMR—DEREAEZMINCSE , TREMASIRHERE | SNBSS BN S
HEFMIVERFTEASTE R MHAMmER. AEXWE—MES | WX REA]
REMIS RS , MXE SR AREME MR NRIBCRHA S TENZHE.

g%

XSG —Fhr el , BE— IR,

WMRFRIATERHRMN KL , TARDIRSFREN (260) SIERAIHHER
¥ BN, ATAE SRR _EAE B R,

T AT mEEEASECRERIOARE | BHICHRRFRREHEREL.

bieR:l

TEREAREN | AL ARIBIERA— M RBOTEYIR (shipment) HIE|EEHR
(delivery date) , —2EiF FEDIAMXAE ¢

aShipment.deliveryDate = deliveryDate(anOrder, true
LA R ARDRE X

aShipment .deliveryDate = deliveryDate(anOrder, false

ESHXAFRAES |, LRI IFLAIFE - SREX N A/RERTAER ? EAXTT4
B ?

deliveryDate ¥ F A0 T Fi7K :



function deliveryDate(anOrder, isRush) {

if (isRush) {
let deliveryTime;
if (["MA", "CT"].includes(anOrder.deliveryState)) deliveryTime = 1;
else if (["NY", "NH"].includes(anOrder.deliveryState)) deliveryTime = 2;
else deliveryTime = 3;
return anOrder.placedOn.plusDays(1 + deliveryTime);

} else {
let deliveryTime;
if (["MA", "CT", "NY"].includes(anOrder.deliveryState)) deliveryTime = 2;
else if (["ME", "NH"].includes(anOrder.deliveryState)) deliveryTime = 3;
else deliveryTime = 4;

return anOrder.placedOn.plusbDays(2 + deliveryTime);

-

BRAME RX AN /RIS F HERFIMT N 20 TN 5 TR IE—R BT S
. RMRPHNE AT EEEARENTES , FTRTE R B
Wt R RENEA.

SEFEANEIF , HATMERDRRARER (260) , 1FEITIIRE

function deliveryDate(anOrder, isRush) {
if (isRush) return rushDeliveryDate(anOrder);
else return regularDeliveryDate(anOrder);
}
function rushDeliveryDate(anOrder) {
let deliveryTime;
if (["MA", "CT"].includes(anOrder.deliveryState)) deliveryTime = 1;
else if (["NY", "NH"].includes(anOrder.deliveryState)) deliveryTime = 2;
else deliveryTime = 3;
return anOrder.placedOn.plusbDays(1 + deliveryTime);
}
function regularDeliveryDate(anOrder) {
let deliveryTime;
if (["MA", "CT", "NY"].includes(anOrder.deliveryState)) deliveryTime = 2;
else if (["ME", "NH"].includes(anOrder.deliveryState)) deliveryTime = 3;
else deliveryTime = 4;

return anOrder.placedOn.plusbDays(2 + deliveryTime);

-

XA RAEE PR ARENER , WK MESARAARIET . AR

aShipment.deliveryDate = deliveryDate(anOrder, true);

A AHA

aShipment.deliveryDate = rushDeliveryDate(anOrder);



A=A,
ALIETEATERMAL , TR AT ATSIR deliveryDate ER¥X.

XANSHEINCSEH , MUENERA/RED , MBEERDRAAUFEERER
HERESHE. WMRFABEAR deliveryDate FARLEMRIXHE :

const isRush = determineIfRush(anOrder

aShipment.deliveryDate = deliveryDate(anOrder, isRush

MBESE N RPN E R EBHETEN (RIEERBRBAMRFFREKX (260) 75
HEANESRI) .

TRA—LRAREAX NS HEANRTEHE  BHEANCSEER ; F—%4
REMENERE IR, BREML , TERSERBBRINCSE (314) , BR
ERENER FIRAAMRE | EMERNEAMER deliveryDate ER¥R, XHFIRFIR
HTPHERD , AAHFRERAE.

HERD KHEEEXHWABMNIT AL , BERELRIESHEMS K HEER
HHEERBRINE (BETURRAGHEHEMZERBRIINE) K , X—BA4
TR, RN EM A TRERL— R LGS A K E SRS SEL | 5120 T EX MR AN
deliveryDate BR¥X :

function deliveryDate(anOrder, isRush
let result

let deliveryTime

else if (anOrder.deliveryState === "NY" || anOrder.deliveryState === "NH"

if (anOrder.deliveryState === "NH" &amp;&amp; !isRush

deliveryTime = 3

else if (isRush

deliveryTime = 3

else if (anOrder.deliveryState === "ME"
deliveryTime = 3
else

deliveryTime = 4

result = anOrder.placedOn.plusDays(2 + deliveryTime
if (isRush) result = result.minusDays(1

return result

XFMET , ABIEELR isRush WIN ZZEFIBETNE , FEMNILEZEARK.
FTAFRSEIFIRTSKE X |, 7E deliveryDate 2 _ERANFIAERER



function rushDeliveryDate(anOrder

return deliveryDate(anOrder, true

function regularDeliveryDate(anOrder

return deliveryDate(anOrder, false

AR E , XFMEERERDFMEKT deliveryDate ERE—E A HIERAR. FAEE
1IFFAE N R IR TR |, T2 ARSI AR TE XK.,

Mja , KEHTUZE—EHRRRBARE , BRI SR &GRENZ FHLE
—#. MRZBEAM—MARER isRush SEENER REIE | KRELREIRE
WA M, SRR H B A (FIANBCA deliveryDateHelperOnly) , L A—JHLEDEIA
R B AKX A R .

11.4 {RIFXTHRTTE (Preserve Whole Object)

const low = aRoom.daysTempRange.low
const high = aRoom.daysTempRange.high

if (aPlan.withinRange(low, high

if (aPlan.withinRange(aRoom.daysTempRange

il
WRFEF NABN—MEREMFSHLME , RAREXNME—REEA—
RE , B BEIEEMCRER XN R , FERIANERSH BT RHE.

“UEBEMCR A RBEE PN A, « R FAAR R BB EMICR T FH
BLHBIE , B RARER SRR, FFREEEMCRNAERESHIIR ,
WERBARERSRE. WRARERIEELEAICRTHR—ALIRE , LIEXF
NEIRNZEESEER , WNTDUEX LIRS BRI T BN R X,

WHNEAEXBEAEMTFIE , RARTELBOARBEKRTES R , RHEEN
FEARER—MERF B R,

A= XE G HE JUAME |, BRRHX JLMEMELZ IR | X2 —Fp ISR
B (RAOELE) | BERSEIBZBNZBMBIINRT. RENRTREER
HAHEIIASTIIR (140) ZJF , KA FERARRAOBIRERIAR , RZAE

e

AR VAL REDEBEfE ST RN —HBNTNRE |, FIREREIRB R X AR (182) 18X
—HBITHRE SRR FRH K.

WE—HMEHZA0EN AR ACHETEIBIEASE , HEAHRRE
W, XFMERT , T VEARENBIKSIA (£ JavaScript FHE this) fEAS
B, BiELiBA BEIRRE.



figi%
FE—tmE  AERIIETHSHIIR BMEATESRIEASE) .
BN ERIE—NBESRARNET |, IR EMLERN A EER.

EFRBARPRRBIHERL , FHEHWS R FIEEXNR) RFZIBNSHIIER (B
FIRT BRI B THIR) .

PITHERE.
FE—Eu|HRBHARE , SHAERRE , SFEHRZ /AT,

Xzl , MRLRT N TBN ST SHESME RAEARERISAT , "TAR®
FRILAES (237) &Ki.

FIAAMLEMERIT k2 fa | (ERNEKERE (115) BIHRIPIEEIRTREIRN.
GLFREME , NEMTHANKB SRR AT , SCAERIFRENET |, [
IERTARRLL.

biex])

EKIER—IEREERS , ERARCRBE—XFRESEENRKEE , A5
B 3Khraim B ST ALE MR EZIEHITR] (heating plan) AAPLEL , 2RUKim
EARFETRIZR , AL EE.

VA7

const low = aRoom.daysTempRange.low
const high = aRoom.daysTempRange.high
if (laPlan.withinRange(low, high

alerts.push("room temperature went outside range"

class HeatingPlan...

withinRange(bottom, top

return (bottom >= this._temperatureRange.low) &amp;&amp top <= this._temper:

HEEAWKRETTE REEIRTRAMEE , AR ENTENREES
withinRange ER#¥KEI 7],

B4 , FRTE HeatingPlan K FHR—N TR , REMTRIAAEGERNSHIE.

class HeatingPlan...

xxNEWwithinRange (aNumberRange



R R A TR AIA ) withinRange Ei¥R , FIAEHRAT AHNET , &
ME—NBEZEHREBIE.

RIRTERTER AR PNA A K withinRange BR¥. R , FreRAFTH T NFTS
3R E| HeR RS HF | RIS

class HeatingPlan...

xxNEWwithinRange (aNumberRange

return this.withinRange(aNumberRange.low, aNumberRange.high

MAEFHAERNBRTET , RERFNARIE R |, S HEHBCNERHR
.

VA7

const low = aRoom.daysTempRange.low
const high = aRoom.daysTempRange.high
if ('aPlan.xxNEwWwithinRange(aRoom.daysTempRange

alerts.push("room temperature went outside range"

EERARLE , KT R I —LEABECHREEATERTE , AT UERR
FRILAES (237) .

VA7,

const low = aRoom.daysTempRange.low
const high = aRoom.daysTempRange.high
if (laPlan.xxNEwwithinRange(aRoom.daysTempRange

alerts.push("room temperature went outside range"

FRBBR—ALRRNR , SIERUREENN.
AR LB EHRTTARSE , ANEKERE (115) R HeRB BRI HTeR BN .

class HeatingPlan...

xxNEWwithinRange (aNumberRange
return (aNumberRange.low >= this._temperatureRange.low) &amp;&amp

aNumberRange.high <= this._temperatureRange.high

KT A AEIEFRBIERNRR T |, iICERNERMERRE. MERMRERK
FFRMEASTIF A SRR IRME , B MRS ERRTRE , WA MR
s R



class HeatingPlan...

withinRange (aNumberRange
return (aNumberRange.low >= this._temperatureRange.low) &amp;&amp

aNumberRange .high <= this._temperatureRange.high

VA7

if (!'aPlan.withinRange(aRoom.daysTempRange

alerts.push("room temperature went outside range"

JuHI : AT R AR

ELERIRBIT , KERWE T HE. RZHEHME , X—LAFEHS , hEME
MERBRAZNAN., FEBENESARF—FAR  TURLBELTEMTIAMNA
BRIGEIHERER.

RA— B IR R IBIFAE.
VA7

const low = aRoom.daysTempRange.low
const high = aRoom.daysTempRange.high
if (!aPlan.withinRange(low, high

alerts.push("room temperature went outside range"

KRR — LBl | DUERIRGRRE (106) SkAlZFR. BRirARE
AEGERN A& AR ARHRIAETY | NI AT UEMILARGEE (119) , fEHE
BRI R, B, IREICKS | BRI A M SR A FIBT g it Sk

VR

const low = aRoom.daysTempRange.low
const high = aRoom.daysTempRange.high
const isWithinRange = aPlan.withinRange(low, high

if (!iswithinRange) alerts.push("room temperature went outside range"

RIRIEMAS IR IR .

VR



const tempRange = aRoom.daysTempRange

const low = tempRange.low

const high = tempRange.high

const isWithinRange = aPlan.withinRange(low, high

if (!iswithinRange) alerts.push("room temperature went outside range"
FTRX—HZ I, ST ARRERRE (106) SKAIZFTEREL,

VA7

const tempRange = aRoom.daysTempRange
const isWithinRange = xxNEwWwithinRange(aPlan, tempRange

if (!iswithinRange) alerts.push("room temperature went outside range"

TE1ERSL...

function xxNEwWwithinRange(aPlan, tempRange
const low = tempRange.low
const high = tempRange.high
const isWithinRange = aPlan.withinRange(low, high

return iswWithinRange

BT IHERBURT H— £ T3 (HeatingPlan 28) , EERMABEL (198) 1BH

ViR

const tempRange = aRoom.daysTempRange
const isWithinRange = aPlan.xxNEWwithinRange(tempRange

if (!iswithinRange) alerts.push("room temperature went outside range"

class HeatingPlan...

xxNEwWwithinRange (tempRange
const low = tempRange.low
const high = tempRange.high
const isWithinRange = this.withinRange(low, high

return isWithinRange

RIS FRERIRATE —HFT  BHRAMARE , ARIEIRRBNKEFERST. &
MRIFFIAREHE | AT IS BRSO |, UERGE FeRE , RGBT AN XE
sk , WA PUEIX LA E AR EX.



ZRARMIFLET  ExeBRAMEMTAASTMRN. WREKERNIFLL
BRI SIRIGAINERRME | AXFARITEAEMSFAIRNEG.

11.5 AT E S ¥ (Replace Parameter
with Query)

A4 - DREERSS %L (Replace Parameter with Method)

REEM  DSHRAEE (327)

availablevacation(anEmployee, anEmployee.grade

function availableVacation(anEmployee, grade

// calculate vacation...

availablevacation(anEmployee

function availableVacation(anEmployee
const grade = anEmployee.grade

// calculate vacation...

il
RS MR LR AR AN | AR RN A T O E RS

AR, MMETREFREA—H , SEIIRVARERGER , FASHIIRBE
A ZEAE,

WMRFARRIREHENT —ME , MXMERRBECKEFOLERNES , IHE
. BNERBLENSHSEINARENEE | BAEMMFAIRE EMRS
B, HRRAAREEFATERZ NN,

“FHRZHUNT , T —RABRRR. KESBORERE RGEHNS
BEOREIEES  GSEEAN  AREFTEARREEMNSHE ; 28X
MRJE  REMBEBATREAS, —Bms , KIBRTECERR , BRKEE
ERABTARBAS | (BINREBHELURIAXHTE , RABLHNRT .

AMERAUEARAKSHEE DHWERRR , BHESWATRERA R BENIR BRI
MR A—IBERICHAENEF TR  MERAREILRET #XATTRNF
£, X RBDEIRBCR TR T FBrS , AT RER BARRRE R |, 62N
NT EBE—NSE, KATRELERBARNE R — B RERERE , REN IR
PR L RAA R RS RMBIE. EXEERT , BNXIEEE ERUER
RS,

WREREBNSHERATER F— I SUERHERD  XEERUETORAS
HERREMIZR. WRTUN—ISEHSE I8, BA/LFEHETEH
RRMEBXH NS,




FIE—HEFTREE | MRIEERRBA G| BN (referential
transparency , B, Ng(ETEY & , ABEAMERSIHE , KRNI TAKE—
), ZHNRBGAZERXAZNE , HABFEHREXMHAT LR, Flrs
EFRENSH , ILEXVIR— AR REE.

ik
MREBE | ERIRIFERR (106) 55 WAH FITFRAFEI— MISLAOSRIRT.

B ERBUANS| RS EHH T SONA AR N R . S XEBURHITINA.
SEEFRTTRE , EAREERBFEY (124) BxSHEE.

bieR.l

FUEMAFSHABRTE , TREEKFE REIUEARASHNGE. BT
K,

class Order...

get finalPrice

const basePrice = this.quantity * this.itemPrice
let discountLevel

if (this.quantity > 100) discountLevel = 2

else discountLevel = 1

return this.discountedPrice(basePrice, discountLevel

discountedPrice(basePrice, discountlLevel
switch (discountLevel
case 1: return basePrice * 0.95

case 2: return basePrice * 0.9

ERERBZER , REERARTERUETARAIGNZE (178) , TRMEE!
T A ARER,

class Order...

get finalPrice
const basePrice = this.quantity * this.itemPrice

return this.discountedPrice(basePrice, this.discountLevel

get discountLevel

return (this.quantity > 100) ? 2 : 1



FX—3 , BEARNEEHIC discountLevel BRIITELER(E45 discountedPrice T , i
ATABC AR discountLevel BR¥K , AAIEIEATHEE.

R, , AL discountedPrice ERFR FAEX AN S ¥t A £ &ChEFA R
discountLevel ER%K.

class Order...

discountedPrice(basePrice, discountLevel
switch (this.discountLevel
case 1: return basePrice * 0.95

case 2: return basePrice * 0.9

RIEFREERBER (124) FIEBHFZSE.
class Order...

get finalPrice
const basePrice = this.quantity * this.itemPrice

return this.discountedPrice(basePrice, this.discountLevel

discountedPrice(basePrice, discountLevel
switch (this.discountLevel
case 1: return basePrice * 0.95

case 2: return basePrice * 0.9

11.6 ASBEE M (Replace Query with

Parameter)
REAEH : LEAIRASE (324)

targetTemperature(aPlan

function targetTemperature(aPlan
currentTemperature = thermostat.currentTemperature
// rest of function...

targetTemperature(aPlan, thermostat.currentTemperature

function targetTemperature(aPlan, currentTemperature

// rest of function...



il
FERSTRBEIN | RN R KU ARRKEI AXER | 6 , 31 A—1 25

T8, FEIAB—ANBERBIRNITER. ATHRRXLSATMRSIA , KFR
BHBENRISE , NMTELIES | BX RN AR ARBRAE.

FRERAFEMIEARS BT BAERRERRBRRBRAZA—A T LB RREAR
BERBTENTER  HEX P TRNEUS B EGEA AR H. XEFREEN
% MRIEFTARRBRABEESE , RIBSUPIRTKER ; RERAEZE
MEZKZ , NE&FBRMEKBIEE, R—aNETHISRRUE , Bl aesn
FHRERE FBHAANER , IHEERAEMRINR , BFHOEAPRA.

MR- RBARHNSHARAERALRNER |, TV R AB 3
FABEAME” (referential transparency) , XHEFIRFURMRIELKRERS. MR— R
FRTH—ATER , MEEAES| BB , BBABEXTERREDHEERT S
RERME. REEAAS AERMNTER ERSEEN , RBHaEERS| &R
M., BAXEMICREHEBA T RRNARSE | B2 RA5| FBEPRHENEREET X
REaL. B—NE LB | ERTHEEMNRRESRF R F4R% , HANGEE
4R 10 FEA AT AT ERKZ BN, EHMUSEHEBAER , KT DURAREFHE
ARGy , FHERSINK. ERS5IEMHE.

AEUSHIMAEMHIERFIFL. LEOEESHUG , e ERARELMTTE
IR HIEMKSIE , ISIEMEHARENIRE  MEEHEANEREE
BEERONHEREERSEM. PRIK , XRXTEFPRES MR ,
XABENRKRARE S , BAS—FKkE—IXHMERFTREIFEREAEN (RHE
RkmER) MERE.

ik

SHUTEHRIEARRDE BIRGEE (119) |, BHNREIKP HEHIK,

DAERSARBEETBITENRE (MERAN—SRELNZE) | MHxXHE
SR FRESRERER (106) .

LRBHNFRIE— N ESRANET , DUEHERA.
ERANIXEE (123) , JHSRRIA R RO E.

Xt JRORAeR ¥ FAPSEXER%R (115) .

XHTERBEAE |, BE SRR IS

biex])

HAEZ — MR BRA R AR EIEHIRSE . AT U —NEERSE
(thermostat) ¥&EIRE , {BFEE A B IRBENWRIEREISHITX] (heating plan) Ft,
FHEEN.

class HeatingPlan...



get targetTemperature
if (thermostat.selectedTemperature > this._max) return this._max
else if (thermostat.selectedTemperature < this._min) return this._min

else return thermostat.selectedTemperature

VA7

if (thePlan.targetTemperature > thermostat.currentTemperature) setToHeat
else if (thePlan.targetTemperature<thermostat.currentTemperature)setToCool

else setOff

ARERIRISITRIFLNADSH) T IRKEK |, IEAXHE—NRERAF , K sERBENR
s, REVEAFERF R, FKEIROHIZE targetTemperature EREK R T £ R
thermostat X% . FKATUEFEXMRIRBREEENSEIEN | WMFTRHX X
PUE LN

B, REARBEE (119) BFEEASBEANERREEE.
class HeatingPlan...

get targetTemperature
const selectedTemperature = thermostat.selectedTemperature
if selectedTemperature > this._max) return this._max
else if (selectedTemperature < this._min) return this._min

else return selectedTemperature

AR AL SRR SREREL (106) BB RBUAIRGRE R , RRITHES
B HZ R .

class HeatingPlan...

get targetTemperature
const selectedTemperature = thermostat.selectedTemperature

return this.xxNEWtargetTemperature(selectedTemperature

xxNEWtargetTemperature(selectedTemperature
if selectedTemperature > this._max) return this._max
else if (selectedTemperature < this._min) return this._min

else return selectedTemperature

RIRTERIZ fe R RN B NEXEIE |, TRIRRBH AR — MR HAR.



class HeatingPlan...

get targetTemperature

return this.xxNEWtargetTemperature(thermostat.selectedTemperature

UAERT AR HL A FRPNEXER 2R (115)

VA7

if (thePlan.xxNEwtargetTemperature(thermostat.selectedTemperature) >
thermostat.currentTemperature
setToHeat
else if (thePlan.xxNEWtargetTemperature(thermostat.selectedTemperature) <
thermostat.currentTemperature
setToCool
else

setoff

BIEHESEE , BEIBRBNET., SRTZHAERET - EHRANET
WMAERBICHREIZANT.

VA7

if (thePlan.targetTemperature(thermostat.selectedTemperature) >
thermostat.currentTemperature
setToHeat
else if (thePlan.targetTemperature(thermostat.selectedTemperature) <
thermostat.currentTemperature
setToCool
else

setOff

class HeatingPlan...

targetTemperature(selectedTemperature
if (selectedTemperature > this._max) return this._max
else if (selectedTemperature < this._min) return this._min

else return selectedTemperature

ARARARIBEERLEMZERET , XEERAEMFIENE AERL. B—
MRKRAN—MERPBE | EREEA X MR RN BRI AR
F. XEANT RS EMFH MR,



{82 , KFRXT thermostat WRHFRE , HARAEMTRKME—WEL. HeatingPlan

LARGRBART AR —FERAEREMER P RE | TARBEALBREN].
(FRBOLEEFEBNLEONE , HEERHLTF. ) EARTTEEH HeatingPlan HAt;

_t , 5% thermostat FKFFEH R EAZ 5 , FEX{F targetTemperature R A& T

SIFEAtE. MILRAfR , RELER— HeatingPlan X{% _+FREFHISHA A

targetTemperature ER¥K , IREIAAFRIEFEARILER. AR HeatingPlan K1 FTH EREED

AASI BN  INESERZNA , AT AWER SRR,

JavaScript FIZAERIE —AMAJE © FTUERBIESKIEM AR A A M—IRR B INEER
RN EERIE. REML , 7985 — D RKOHMZRIARBAH SR A 2 |, @%
WHEBT . RELRIFATEEE Z—MFRERR , IS BEAEANREMR
X—RIEEIFIR.

11.7 BEFR{ERRE (Remove Setting
Method)

class Person
get name

set name(aString

class Person

get name

il
WMRANENTFEIRA T WERE , FHERX N TR, WRAFEES
SR R TFBREBNSERE , BAARACRARERI (R TERS
BARTZE) . Xk , AFB A EMER BT BE BB LeRE%R
REERSEMER , 3BT AR E RGBT Rt —— XM setE R AER
RE.

BRME RMBEATETE. —FENE , BLABTVIRKRBETIRRBCOEE T
BE , BIEEMERBNNENL. XaSBHERBUBCNR ERIRHE—ER
F. ARAENY , KEREXRBRRERE , /AHBtRA MEL AN XBEHT
BAE"ERE.

F—MERR , NREHE FIRET fEMAMES R , MARRE X SR
ERHOAM. FMBfZiA” , B ARMERE , ARHME—RIRERKM
AR, KRR REME, CEHARITRIE , XTHENRNES (1E
2) FRMANZBEREY., RERBRAMXELYNNRBRERTAR. 5
FixFER , IRWSABINERRRERS , BiAERAKKER.

ik

NRANER I TEFE R RATRE , AR RS (124) FxA
EUSENEAEAER L, FEERBPARRER , X TFBRE.




INRAEFE IR L MRMERER , ATA—XMHEENREREAME R , XAER /AL

IR,

BIRFTAEMIER I SMTRERBAAR |, BUAERMNMERR. SRB3
JREPRIMA.

MR RHE AR EREC TN WR— NS (FUFREER— S0t
3 ANG) | EREAER,

EFAPNERERER (115) JHERERER., MRATBEANE | EFBRFEHARATE,

MR,

Jafil

FE—MRE K Person 2K,
class Person...

get name return this._name
set name(arg this._name = arg
get id return this._id

set id(arg this._id = arg

BRIERESXHARNR

const martin = new Person
martin.name = "martin"

martin.id = "1234"

ML G , name FRATRERHE , B id FEAS, AT BiEMBERIAX MK
TTER , REEBIMN id FRERERR.

1B id FEOAMFREVIAE , FIAKE SRS REES (124) fEAERIHRM
PSIVAINE 4 8

class Person...
constructor(id

this.id = id

RRAEAEMA | BCIMME R id FEE.

const martin = new Person("1234"
martin.name = "martin"

martin.id = "1234"

BB BJE2 Person PR HPRANLAEE , BIBHZ FEHITIUA.



SERTERE , MU LUARECRE (115) JHFIRERK.
class Person...

constructor(id

this._id = id

get name return this._name
set name(arg this._name = arg
get id return this._id

set id(arg this._id = arg

11.8 PAT ) eR#BUEAHERKR#L (Replace

Constructor with Factory Function)
A4 - UL eRBE A& R ¥ (Replace Constructor with Factory Method)

leadEngineer = new Employee(document.leadEngineer, "E"

leadEngineer = createEngineer (document.leadEngineer

il

REMENRIES EERAHNMERE , EITRTIREGNR. FEHE—IN

S, BnBE SRRMERE. B5—RORBAAELL , MERBNEF LA

PEERBRYE. B120 , Java FIADXEER B REIR [ L AT AZEAISKA] , L , 3K

TOEARIEFME S S EIR B F2ERBISAIEX R ; MEREIN AT ZEEM |,

BETifE FRELBOA S F EIAMIER I A ; MER BB RIB T AR RAR
(FERZESTE new XKRT) |, FIAEERE BRIAIHE ML A.

TT eREURAA X LR, T R SCELPIRR AT LUA FAME R , Bt AT DA A%
AT AR,

o

FE—ATI R, e R RIA SR,

VA MG R BRSO R A T R %K.

SR —4 , PHITIR.

REYE/ MR ] WIBE.

biex])

N R BRFAZKAGIF - RATFHERLGE., FKEREDL Employee 23R R,

class Employee...



constructor (name, typeCode
this._name = name

this._typeCode = typeCode

get name return this._name
get type

return Employee.legalTypeCodes|this._typeCode

static get legalTypeCodes

return {"E": "Engineer", "M": "Manager", "S": "Salesman"

B MRIBEERA :
VA7

candidate = new Enployee (docunent .nane, docunent .enpType
AT -
VA7

const leadEngineer = new Employee(docunent  leadengineer, "E"
FMHE—SRURT RS AP EHRUENEAARERAEEN,

TE{ERSL...

function createEmployee(name, typeCode

return new Employee(name, typeCode

RIBHREMERBHARE | B —BRE) , SHERT R,
E S (NN T E T

s
ERA..

candidate = createEmployee(document.name, document.empType
SEA MR PUSHHE T kiR,

VA7

const leadEngineer = createEmployee(document.leadEngineer, "E"



EERAERXBRXAL—UFHFEFTIEREAFALLD | —BRREER
R, FTABKERERFE—NLI RlE , B8R T3R5 SRR g Bk
.

VA7,

const leadEngineer = createEngineer(document.leadEngineer

TUE{ERSL...

function createEngineer (name

return new Employee(name, "E"

11.9 PLéap S (X eR# (Replace Function with

Command)

2 A4 - DRSS S A %R (Replace Method with Method Object)
REEM : PRBE B4 (344)

function score(candidate, medicalExam, scoringGuide
let result = 0
let healthLevel = 0

// long body code

class Scorer
constructor(candidate, medicalExam, scoringGuide
this._candidate = candidate
this._medicalExam = medicalExam

this._scoringGuide = scoringGuide

execute
this._result = 0
this._healthLevel = 0

// long body code

il
Y, RERMCTERN , ERUIE (method) TERMEAEN S TN , BFF

BOTHREARMER, AT, BERBEERRECHMNR , BROE—FERNINE.
XHRIXRIEARZ NS IFR” (command object) , BRFE HFR A<



(command) . XFXTRAL RIRFTHR—RE , RIGITLERBAFR , PITRER
W, RS RFERNE N,

SEBERRBARLL | OXTRIRMT ERIIEHI RIEMMEIRMRIXMEN. BRTHR
BRARAE , S MRIETRSHFHIMAIRE | GIansHRAE. HAIBE 643y
SRENTIERREGLSNSIE , ANSHFEFEREGFREEEN. FHAU
TEBNAR AR T XS R EATAMAE . aNRIELETEFARRIDE & STIFH REARHF
RHIEA—FAR , B S X R AR BURHE RIS T —FE A RMAE
N B, BMERIDE S ASFHAIFRE RS , AT AEBIa & X RMFTIEM
FRABE R EIRIT | T BEAENAANES FE o] UE A RX &%,

X LR RAm S RIIFER , IAKRRMIFHES , —BEFR , HALTE
HWEMEGS. REHENRBETIC , 4N RNREEREURMEEARBEN,
BT, AR BAEAEA—FARMERBM G S IR Z MIMAERE | 95% M RE#D S
Wk, RAYUHRERIFR G SRR EFEEN T E R HITIER X Fhae
N, A LEBERBSIR,

RAFTFRPRURZRIC—H | “H4& " XMARKT KL SN, EXE |, “G4" %
TE—MX% , HPhER T — M RBAREKR. XRERE GRHRD [gofl—FHFK
& (command pattern) . FEXNEX L, FR“GS—AN , RSEATE
HI“a 3 & —IARE LT3, AR EREIRK G —iA, Eh45E1
B RN (command-query separation principle) SFLRZE|T “dp47—iA , BLAT“dy
"B NRIRE RS , ARAERI T AR AN R AT MRS, R E#
REAXNEX LN G4 —17 , MERERE A BEERE (modifier) BE“H
ATRR%” (mutator)

ik
HEBRROBRTE—EK  RIRAERNATHESE.
FERRBEN (198) IERBBEIZMRE,

RIFEORMEREE AR R ERE , ERBEEML R Z BT WK,

EEMIEE S NH A ATTRADG SN RIESR. MREFAENHENT , HhLdHS
XFE P RTRERI T SHERBER—NMBRNET | HI20“execute”ZhFE “call”,

AL SR — DT, FEMERIP RIS S,

biex])

JavaScript S AMREZ R , (BIERFIEA—FLARXFF , EEREMIRITIRE
Z—. ERAEXMEENNRIDES , REFERIARE NNESEED S
% , JavaScript WAE T XLERRMR. AT, BMELE JavaScript F , AR FEAE G
ESE R

— AR AR R TS R SRR , MEEIEMAB %, BERERRXA
EMFIENNE , AFE—PKMERNERL , EXERRREE , RZERMAR
K. FIABRIEX BROROERBH IR , HAANTRAEMTF L, CBRENA
AR, TEHRERBATA—MRRPETFS.



function score(candidate, medicalExam, scoringGuide
let result = 0
let healthLevel = 0

let highMedicalRiskFlag = false

if (medicalExam.isSmoker
healthLevel += 10

highMedicalRiskFlag = true

let certificationGrade = "regular"

if (scoringGuide.stateWithLowCertification(candidate.originState
certificationGrade = "low"
result -= 5
// lots more code like this

result -= Math.max(healthLevel - 5, 0

return result

KEEAE—NTZE , AR (198) £ ERRBMEIXNEEE.

function score(candidate, medicalExam, scoringGuide

return new Scorer execute(candidate, medicalExam, scoringGuide

class Scorer
execute(candidate, medicalExam, scoringGuide
let result = 0
let healthLevel = 0
let highMedicalRiskFlag = false

if (medicalExam.isSmoker
healthLevel += 10

highMedicalRiskFlag = true

let certificationGrade = "regular"

if (scoringGuide.stateWithLowCertification(candidate.originState
certificationGrade = "low"
result -= 5
// lots more code like this

result -= Math.max(healthLevel - 5, 0

return result

REHEHE , REBEEG S RAOMERKTFEASE , MALL execute BR%IE
W, EXHE—ERAFEZRT  X— R RIEIEAX ; BNRKELHE
K S HFEFEXMNSERERANSEREEH , LRMIERETRRSEN : £
NSRS HINE B RMERBTREE BARRSE , Ra X AT AHERBASY
BAPIT , BAEAIH execute BRENEE 2 E—+E.



AT AR — N S B MG R %

function score(candidate, medicalExam, scoringGuide

return new Scorer(candidate).execute(candidate, medicalExam

class Scorer...

constructor(candidate

this._candidate = candidate

execute (candidate, medicalExam, scoringGuide
let result = 0

let healthLevel = 0

let highMedicalRiskFlag = false

if (medicalExam.isSmoker
healthLevel += 10

highMedicalRiskFlag = true

let certificationGrade = "regular"

scoringGuide

if (scoringGuide.stateWithLowCertification(this._candidate.originState

certificationGrade = "low"

result -= 5
// lots more code like this

result -= Math.max(healthLevel - 5, 0

return result

REAMBH SR

function score(candidate, medicalExam, scoringGuide

return new Scorer(candidate, medicalExam, scoringGuide).execute

class Scorer...



constructor(candidate, medicalExam, scoringGuide
this._candidate = candidate
this._medicalExam = medicalExam

this._scoringGuide = scoringGuide

execute
let result = 0
let healthLevel = 0
let highMedicalRiskFlag = false

if (this._medicalExam.isSmoker
healthLevel += 10

highMedicalRiskFlag = true

let certificationGrade = "regular"

if (this._scoringGuide.statewithLowCertification(this._candidate.originState
certificationGrade = "low"

result -= 5

// lots more code like this
result -= Math.max(healthLevel - 5, 0

return result

s SR EMBILHLER T , AL Z FINRMIXANEM , AT MRS
RIERER , FTAEGE R KRR — T AR, T—SRIEHE /A EHERT
B, BRI B —4L.

class Scorer...



constructor(candidate, medicalExam, scoringGuide
this._candidate = candidate
this._medicalExam = medicalExam

this._scoringGuide = scoringGuide

execute
this._result = 0
let healthLevel = 0

let highMedicalRiskFlag = false

if (this._medicalExam.isSmoker
healthLevel += 10

highMedicalRiskFlag = true

let certificationGrade = "regular"
if (this._scoringGuide.statewithLowCertification(this._candidate.originState
certificationGrade = "low"

this._result -= 5

// lots more code like this
this._result -= Math.max(healthLevel - 5, 0

return this._result

BER FRERE , ERIE RAEHERTR. (ERANBETEERTE X1 EM
FIERMUHE S , DETERIMIBAEEMERTAE R, SIS
%)

class Scorer...



constructor(candidate, medicalExam, scoringGuide
this._candidate = candidate
this._medicalExam = medicalExam

this._scoringGuide = scoringGuide

execute
this._result = 0
this._healthLevel = 0

this._highMedicalRiskFlag = false

if (this._medicalExam.isSmoker
this._healthLevel += 10

this._highMedicalRiskFlag = true

this._certificationGrade = "regular"
if (this._scoringGuide.statewithLowCertification(this._candidate.originState
this._certificationGrade = "low"

this._result -= 5
// lots more code like this

this._result -= Math.max(this._healthLevel - 5, 0

return this._result

AR A REHCEBE T GoXRP , FATRUROE AR AR (106)
FEMTFiE , MARMUGET BEPEEMEREZ 2R,

class Scorer...



execute
this._result = 0
this._healthLevel = 0
this._highMedicalRiskFlag = false

this.scoreSmoking

this._certificationGrade = "regular"

if (this._scoringGuide.statewWithLowCertification(this._candidate.originState
this._certificationGrade = "low"

this._result -= 5

// lots more code like this
this._result -= Math.max(this._healthLevel - 5, 0

return this._result

scoreSmoking
if (this._medicalExam.isSmoker
this._healthLevel += 10

this._highMedicalRiskFlag = true

XERM A AGRAL IR R E R — AR X% . KBrL |, 7E JavaScript Iz AL
EMFIEN , MR AESARERBRAEG SR, FIREELERGSN
%, MURAKS SR ERE , TEERAIKAT U 65 2 X R — R
P TIRKAER,

11.10 PARREE{ 54 (Replace Command

with Function)
REEH : e IAES (337)

class ChargeCalculator
constructor(customer, usage
this._customer = customer

this._usage = usage

execute

return this._customer.rate * this._usage

function charge(customer, usage

return customer.rate * usage

il



X GABNER TR BT BARMMG). EBmSXIR , TR RAR
RERBIRMEAS N TTIE , B2 RIBTFRAERE ; IFIRFRTIET A 31
R FFaBAZ ATEIERESN AT AR SHE ., BXFRKEERNN. KL e
1%, RARABAR— R , LETRAC N TENIF, MRXNRBARKRE
&, BLGSMZATREBFRMAE , WAL E S HE R E BRI,

i

1 FHRERERE (106) , BRI FHFPITH X R AL A TR FE — MR B,
XL ER , BRAZXPTERSBMAIER G SXTR.

X3 iSRRI TH BURZIRSRER , B—(ERNEERE (115) .

IMRBARMR AR ENE | EEXTARLERRGBEE (119) , AEBERAN
BReR¥ (115) .

ERARARIER (124) |, SEMERINSBEHBEPITREL.

ST HANTFE , EHITERRPIREEI AT , H3ChERS R, SE%
JRHEPEMAA.

R RME R I M BRI TEREC P L HNIKENARR (WM ERA R BG4S
SR RER) .

M

FBIRILARS (237) B@SHIHE.
bieR.l

BRFEAE — MRS IR,

class ChargeCalculator
constructor(customer, usage, provider
this._customer = customer
this._usage = usage

this._provider = provider

get baseCharge

return this._customer.baseRate * this._usage

get charge

return this.baseCharge + this._provider.connectionCharge

A IRIBINT,
VA7

monthCharge = new ChargeCalculator(customer, usage, provider).charge



mOREB/N, THEHE , TRRBESE.
B, BARGERE (106) EHSNRKZSHAIREAREE— 1 REF.

VA7

monthCharge = charge(customer, usage, provider

TUE{ERIE. .

function charge(customer, usage, provider

return new ChargeCalculator(customer, usage, provider).charge
FTRBZ BTSSR (AR XEK baseCharge BR¥Y) . S THERMEE
HERE , H—RLEMRHBAE (119) EREMEIRGE k.
class ChargeCalculator...

get baseCharge

return this._customer.baseRate * this._usage

get charge
const baseCharge = this.baseCharge

return baseCharge + this._provider.connectionCharge

PRI XY STHF R (E FNEXERER (115)
class ChargeCalculator...

get charge
const baseCharge = this._customer.baseRate * this._usage

return baseCharge + this._provider.connectionCharge

WA ZEAREETE— P ERT , TS RIEMERBENNEIRTSEIER
. BEMBARBER (124) SEMERBANSIE —RNE] charge BRI L.

class ChargeCalculator...



constructor (customer, usage, provider
this._customer = customer
this._usage = usage

this._provider = provider

charge(customer, usage, provider
const baseCharge = this._customer.baseRate * this._usage

return baseCharge + this._provider.connectionCharge

TE{ERSL...

function charge(customer, usage, provider
return new ChargeCalculator(customer, usage, provider).charge
customer
usage

provider

SRIRTE charge BRERANSEL , BUAEREARNS . XMEBTVNS T , B
ER—1T2%.

class ChargeCalculator...

constructor (customer, usage, provider
this._customer = customer
this._usage = usage

this._provider = provider

charge(customer, usage, provider
const baseCharge = customer.baseRate * this._usage

return baseCharge + this._provider.connectionCharge

MIEREFST this. _customer FERAMBERRRMIERR , BARIEZAFERX
NFE, BREBREREXAWEER , RAXIEEE , MRERHKIM i
T—RXFEMEREESH  WAMARK. GIREEAICT XAERTTINR
RERW , WM ZE BB muT. )

Hiths¥thanixes) , BF) charge BR¥RBE BITMFE ¢

class ChargeCalculator...



charge(customer, usage, provider
const baseCharge = customer.baseRate * usage

return baseCharge + provider.connectionCharge
IMAEFR A AT B AT B 2R EPNEXEITRZ /) charge BR¥RR ., IXZPEXEREL (115) B
— RIS R EIEAE R BB TR —FENEX.
THE/ERSE...

function charge(customer, usage, provider
const baseCharge = customer.baseRate * usage

return baseCharge + provider.connectionCharge

WAEGLSEXCERIMRT |, ATARBIMRILAR (237) 4L —MKEKZEL.



55 12 I QMR R

ERE—EER , BN FER I RBERARBRAABIN— MR - 40k, 511
EFNAEE—E , BERNGH2KA |, AL E A MARESRAL—
EREE) , BT R, ABERIORATIE.

B ((TERRBATER) £FFTEEMWRARE EFTR%E, BRE—EFE%11A
FALIE SRR « R EFS (350) . FREFS (353) . MIEERERAAK LTS

(355) . RERTHS (359) ARTFEITH (361) . IKATRAMEMIRSIEZE (375) |
FIRF2E (369) DARITEMAIKR (380) SKAMAKRRIFLESMIERIAZE. 20
R—ADFEIUUMERNLILER |, IRIBHERMATRNITA , BPAKSELAT
KEAKERY (362) , A— M F2SRIARHNTE.

BEAFR—NEENNTA , EANCHAFATHERNMMS , BNARES
ERMANIZREEABAE—ERANY , HHiaAUSIERATFIE (381)
BARFEERARIRZE (399) B IKRFALMEITAR.

12.1 ER¥ _E# (Pull Up Method)
REEM : B¥TF (359)

class Employee {...

class Salesman extends Employee

get name

class Engineer extends Employee

get name

class Employee

get name

class Salesman extends Employee {...

class Engineer extends Employee {...

il
WHEERBRREEN, EEOTRUIENFRESES T(F , BEUNAL

REBCAHEAE bug RIRK, TTRA , ARAGREIER , RS EIRESHE
P MIRBEER SRR, BE  IREERHA—EMMEE.

INREAN KRR N TP R BAEERE (EIMRATAER B R HIMRG1SE!

#)  XRMEREMANNRHR LBERHEG. SR, BRFNEZMUHAE. &K
WAMREROHENY , BEENRRFAASRFR , BEXMFENRNNASE



ROWED. FRI , MRXLAEER KRB RIRERTERBWER : B4
Fam R R RBLRSICMEAITA,

R LR E AMHMEMMBEER. AR AT FLTREFLNKER
¥, MENXATNEE EMEXNS LR RERREE, XEHE , RERKI
ERR LN AIX LRI FERB S (310) |, RN RE .

R ERTIFEP R — R | SR TR AT RES 3| IR IL T KM A
WMT A, WA, RIS AFER LTS (353) MR LR SpRX it (2
BEERE) RITEIEZ,

MNRANRI TAERFZAAEARL, , (ESCHATIREES |, LTS EELEBEE
1EARER%L (Form Template Method) [mf-frl#3EH AHREIAIERER , AEHRFAEA.

ik
REGRFEN , WETNERE—HH.

WMRENRT HRENENS , BRBEFRTL—3, PR eiHiTEN , 52
Hehiree—H,

KB EREARN 5| R ETA R BRI FEEBRE MR 2R AR

IMRFFRTTERIAELRE |, (ERZERMFER (124) BPBLEREMEBCAIRAR
RIEBETERNESL.

R FE — PRI, BE DR TR AR R FIZIEA.
PITHEKRE,

IR — MR TR 2K

MR

BRI FHR IR % , BRI RF TP R ECALE.

bieR:l
BFLEBATE , TZFEE— SRR T AR0FE

class Employee extends Party...

get annualCost

return this.monthlyCost * 12

class Department extends Party...

get totalAnnualCost

return this.monthlyCost * 12



KEFAFMR BT RATL , A R%#EBS3I AT monthlyCost J&H , {B/FF& FFRIE
BEPEN , MEERNFRPEEEXLT W3R, EA JavaScript ZshEE
5, XESARE ; BMREAE—TTHSESE , BHLZAHE monthlyCost F=EH
A Party 2K ERHHG R , BRRIFS MRS,

PR A ARRNET , RIE—SZASLRBER (124) S—EA MR
&,

class Department...

get annualCost

return this.monthlyCost * 12

RIE , FAWEF —4F2F % annualCost BREE HIZIB L.
class Party...

get annualCost

return this.monthlyCost * 12

FEHSIEE R , MEITX—SEMAITRE— X , HIRB RN TE S| REREES
Tk, {BXZ7E JavaScript £ , M BABEAR L4l , RFREHELN Employee
F#44& annualCost BR%Y , MK , $#555% Department 2557 /] annualCost BB %K.,

XMEMFIEZHAETS , BEF—MEBAAFEMR : annualCost ERFXFH T

FT monthlyCost , {Bf5F& FF1E Party 25 BHAFEER, LAMRBMNBELER TE , X
328T JavaScript ZEISES | EREESFBRARAFE LNE LKL, EE-ERH

IR “UK Party ZEF2EHFEIR Ht—> monthlyCost SKI"X/MEE , TTEHATR
KEHE , FFAIEX BEFTERMFENGERE. HP—FFiE s a2 Rmn—
NN BERF (trap) ERER,

class Party...

get monthlyCost

throw new SubclassResponsibilityError

B ER M ERA— D FRERBITIRER” , XEM Smalltalk fEEEKHK%
7.

12.2 ZFEX b3 (Pull Up Field)

R EHM : FETH (361)



class Employee {...} // Java

class Salesman extends Employee

private String name

class Engineer extends Employee

private String name

class Employee

protected String name

class Salesman extends Employee {...

class Engineer extends Employee {...

il

WMRFFERAAFFRN , HEREEMIRPASLEERN , FKELZNENRE
ERFM  FIRTRERSER. ZHNTRAENAFILMNET , EhitdFe
SPElt. FWTETFRERESR , W—HINEENRRBMAEAE. MRE
MRERRTRRAEMN , AT ENHRFRR LS X,

FMEMTNIAEROER | BECERTERRBIEFD ; HXEEHKT UK
ERATFERITANTEBERZE , NMEBRERRITA.

TFENTEEABEALENTENTR , R , FREESE XHRENRNTE
BE, FEXFMMERT , FEREBEAR LRV AMERBAK L (355) a4

7w

PRI TR, REENRTAEAR , BAETRF0ATRHER.
MRXLFERMEHAR , LERTESRS (137) AEMBRMERKET.
EREFFE—FE

MFBRBEXNFEFEAN (ERZBEST protected BIRED B ) .
BT RTHTE.

M

12.3 BERR¥A{K_EF# (Pull Up Constructor
Body)



class Party {...

class Employee extends Party
constructor(name, id, monthlyCost
super
this._id = id
this._name = name

this._monthlyCost = monthlyCost

class Party
constructor (name

this._name = name

class Employee extends Party
constructor(name, id, monthlyCost
super (name
this._id = id

this._monthlyCost = monthlyCost

il
MERBRRTYPHRE. BINIAREERL , ERAENERTERBZEES
AIBRHI.

MRBE NENF LR RRBEHLRETA , B KE R

(106) BEARHBEI—MISIRET , RIFERAEB LR (350) KX Rt
FERE, EMERBEIETELT ROEE , RATNIMINT SRR , 3f—L
i SERBRRXFEFRSG) . ZXHMIEN] , RTERUARKMEIE.

MREMIRT TR, RSFEEHEMERNL REBEAMER (334) .
ik

WMRBIERNFEMERL , HRAHEL . WHRILTF IR RRMMER
.

ERBENER (223) K EPHRERHFT LB MEEE I ER LR B
B2 A,

BT RBNAAR  FHEAZEIMERRT . ST AN+ HE
HAEE , BHAENSBUEBSA IR IHAIEREL,

M,



WMRFAETE R EBIR T ER N LAED |, S BIRGReR% (106) , BFIMeR%
£ (350) 122

bieR.l

AT JE R HI BT I -
class Party

class Employee extends Party
constructor(name, id, monthlyCost
super
this._id = id
this._name = name

this._monthlyCost = monthlyCost

// rest of class...
class Department extends Party
constructor(name, staff

super

this._name = name

this._staff = staff

// rest of class...

Party BN FEEEFIEATEARD , hEIEX LT (name) HIWRE. IREMBINE
‘A] (223) % Employee FEIXTIEE M 3NE superO(VAFEH :

class Employee extends Party
constructor(name, id, monthlyCost
super
this._name = name
this._id = id

this._monthlyCost = monthlyCost

// rest of class...

WA, 2 FHRXATA AR T EREMER T . RTHFSI AT 7%
HEREAE NS E name , TREK XS I —IHELBEMERI.

class Party...

constructor (name

this._name = name

class Employee...



constructor(name, id, monthlyCost
super (name
this._id = id

this._monthlyCost = monthlyCost

class Department...

constructor(name, staff
super (name

this._staff = staff

BT, RIERIhER.

ZWEHR , — DHER I TR R EPRIX
R, BEENFRTRESMITE. B2
FrEMRZ , X RBERT .

BA TERBIT.
class Employee...

constructor (name
get isPrivileged

assignCar

: Sc (383 super EFE) ¥iAMILA
, BRI BERHEBITARNVIA IR

class Manager extends Employee...

constructor(name, grade
super (name
this._grade = grade

if (this.isPrivileged) this.assignCar

get isPrivileged

return this._grade >4

XEBITTER AMIR T isPrivileged BRERE RS

// every subclass does this

, AAAAE ZBIHES A grade F

BE , X FERA BT 2R MME R P HsAtL.
EXFHART , WATASHXER A FARD(E AR SRR ¥ (106) .

class Manager...



constructor(name, grade
super (name
this._grade = grade

this.finishConstruction

finishConstruction

if (this.isPrivileged) this.assignCar

RIFBERRER L (350) FHRGHSEIRRBUR M.
class Employee...

finishConstruction

if (this.isPrivileged) this.assignCar

12.4 BR¥T# (Push Down Method)
RAEM : R EF (350)

class Employee

get quota

class Engineer extends Employee

class Salesman extends Employee

class Employee
class Engineer extends Employee
class Salesman extends Employee

get quota

il
MRBIFOFANEURT—D (BB FAHER  BARIPH IR L
Wit , BEIHIEROTHT 2P s, SMEMTRREER AP HAERLT 25
EXANRHINER, MRLATHBEEMER , PRAUGAUSSIAKMHFER
(272) , RELSHMBIIT IR,

g%

RHR P R AR E IR G — D FRIRI K T3EF,



il e el N[BT
MR
BXRE N R TR E WAL 2P iR,

M

12.5 FEY % (Push Down Field)
REEM : FEEH (353)

class Employee // Java

private String quota

class Engineer extends Employee

class Salesman extends Employee

class Employee

class Engineer extends Employee

class Salesman extends Employee

protected String quota

il
WMREANFEAP—NFE (BENBATFE) AR, EHBBRFRATR
HIF3EF,

g%

ERARRATFBINTRPERHATH.

BATEMNR TR,

MR

BAFBNTAERTREERARLE S AP,

Wt
12.6 PAF2EEC2EERE (Replace Type Code
with Subclasses)

AEIHEM : DA State/Strategy BRXZETIRL (Replace Type Code with State/Strategy)

AEIHEM : 126 FZ (Extract Subclass)



REEM : BERFE (369)

function createEmployee(name, type

return new Employee(name, type

function createEmployee(name, type
switch (type
case "engineer": return new Engineer(name
case "salesman": return new Salesman(name

case "manager": return new Manager (name

il

BHARGEAEE FRFIMWENRERARE” , b R TAIRURIR 3¢ (TF2
b, 3. GHE)  ITRARURMAEER S (2. BA) . RUSEXRNFE—
M TARKUNTE—RIERKNRIDES , TAEKILANE. 5. FRHE®
FHF ., FENREL T kB S ARG R SRS RS .

REWER , BXBREVLHE T, EHALRE , KTUBZER—5 , 3IA
T, WEAMMEAZL. B, FRUMAZERGEFZE. MRAILIE
HEEARIE AU EER IR RINITA , STEHMEBREAIER. sSIANTFEZR,
KA ARAS SRR ARER (272) SRAIEX LR,

FEh , BT BRI SREREA BB , Flan s Bir R x4
BXERTABEN., KT UERTE , RAEAFHRTH (361) LXHNTF
BEIEENTFEPER. SR, ROAMARIEZE |, HRAA ULILEEIE
WA ERAFE , A FENEAEE R R AR SR AN KR,

TEE AT 2ERASEARLAS |, FERZ R R : MXE A IEEH AR
MK RN AL IRIARDA G ? RTE KGR , KRN ZL TR A
“RL"MFE BENGE AT REBERTZA B, MaEdRL Ti2m”
RIS 2R 2 T RUOK (BT—F7R) PR S | BIRAEFIRA
REREHAMIAE T . A5, MRATHEFZE TR , AN EERERERMRAR
FE. WREERTEHZ TARFE , FTRUEAMREAEARLER (174)
SRR AR RT IR, KRXTHAE AT IEASEEES (362) .

165 07

R ATI T,

fEi— M URIRLE | AR — AT, BEXIEAMEUERY | SRR
SR PR,

IR — MR | BN S R TIFN T,

IR EBARIFE | BT R RS EAR (334) RHIBERLL |
BB RBEREL RRE | MRSEAEARORE | SERBET MRS
HIEERME,



M,

XA KAEEE , ER ERQIETIE, RINERSZENERE. SXB%Ua
PATIAA.

KIRERETEL.

MR,

BT (359) MIALEIMAKMFREN (272) IR RATIR) T XELDHER
. eEAETEE , AT ABIRZEEIRL AR R %

bieR.l

XA RTEEARGRBIFEEHALET ...
class Employee...

constructor(name, type
this.validateType(type
this._name = name

this._type = type

validateType(arg
if (!["engineer", "manager", "salesman"].includes(arg

throw new Error( Employee cannot be of type arg;}

toString return “${this._name} (${this._type})"
S ERHRETE (132) ¥ATMEAH KL,
class Employee...

get type return this._type

toString return “${this._name} (${this.type})"

EEE | toString BREAISIINAF KIE T this._type BITRIZ , AFTERERER
T,

HIEFENTARIM (“engineer") XNXRAVBFIAEM, HATHERBERBEANAE ,
MHZLK Employee 28, FIRMAH , ARBEEZARLMEERLYL , RENE LK)
FHEMEMITT .

class Engineer extends Employee
get type

return "engineer"



SRR JavaScript FIADXEERE L AT DUR EIH M35 |, {BANRIEGEZR[EHMEXIL
ELSFEYRNEBRELE , H5—HRAL. FTARESZAUT RN
SRR (334) , MBI RBMERMEESEE.

function createEmployee(name, type

return new Employee(name, type

RIRBIC R BB L R |, WA EAFIKT.

function createEmployee(name, type

switch (type
case "engineer":

return new Engineer(name, type

return new Employee(name, type

M, WR—YNSHRIER . TEBRTERER , EEE/FLEY Engineer X EEM)
type ER¥K , ILERE FS—ME , BRPITUR , HRESBMAKK , ZHKA6E
BE  FRENTEAENEMAET . SRIIE type BRIHIR EMEK EIEMIIRE |, 4
SRAMERIRSE, FK—RAME KR SR BURERRTIUEL.

class Salesman extends Employee

get type

return "salesman"

class Manager extends Employee

get type

return "manager"

function createEmployee(name, type

switch (type
case "engineer":

return new Engineer(name, type

case "salesman":

return new Salesman(name, type

case "manager":

return new Manager (name, type

return new Employee(name, type

SEMERTERSE , TR AT AR 19 R0 7 B R HLAE R 2P A BRE R (F-2ER IR
ERBNARE) .



class Employee...

constructor(name, type){
this.validateType(type);
this._name = name;
this._type = type;

}

get type() {return this._type;}
toString() {return “${this._name} (${this.type}) ;}

WA, MR—YILIEIER |, AT LGS IRIEZ S , BN 22 B ER —E
%,

class Employee...

constructor(name, type){

this.validateType(type);

this._name = name;

}

function createEmployee(name, type) {

switch (type) {
case "engineer": return new Engineer(name, type);
case "salesman": return new Salesman(name, type);
case "manager": return new Manager (name, type);
default: throw new Error( Employee cannot be of type ${type} );
}

return new Employee(name, type);

}
WA, MERBMEIISHEERAT , ASERBFER (124) LEFE
class Employee...

constructor(name, type){
this._name = name;

3

function createEmployee(name, type) {
switch (type) {
case "engineer": return new Engineer(name, type);
case "salesman": return new Salesman(name, type);
case "manager": return new Manager (name, type);
default: throw new Error( Employee cannot be of type ${type} );
}
}



FAAP IR RIRD A [F) R R ——get type BRE——NRERE. BEKRAHELX
LR TE , REMTRERRZ HRILNE , RABHMRIERTEN). KB
UL EMAKMAFTERX (272) FREBTH (359) SRALEXLRRE, BIEAES
1% , DA R RLKIBKIRRET |, IKERBMRILAREE (237) BB
28

o

el : fE ARl

EEAIEXMIT , HMNEFEENORES  FAEXXKELF T “2IRRT M
SRART AT, FTARBEBARIE R T AL FKT . H5h , IKATRER
RATRTEANNERE , INSSBREERAERMANAER.

class Employee...

constructor(name, type
this.validateType(type
this._name = name

this._type = type

validateType(arg
if (!["engineer", "manager", "salesman"].includes(arg

throw new Error( Employee cannot be of type arg;}

get type return this._type
set type(arg this._type = arg

get capitalizedType

return this._type.charAt(0).toUpperCase() + this._type.substr(1).toLowerCase

toString

return “${this._name} (${this.capitalizedType})"

XRH toString EREMBR BRI —m , LMEM/RRRA.
B, AN RBAEARZT (174) BARKRE,

class EmployeeType
constructor(aString

this._value = aString

toString

return this._value

class Employee...



=

w
Ul

constructor(name, type){
this.validateType(type);
this._name = name;
this.type = type;
}
validateType(arg) {
if (!["engineer", "manager", "salesman"].includes(arg))
throw new Error( Employee cannot be of type ${arg}’);
}
get typeString() {return this._type.toString();}
get type() {return this._type;}
set type(arg) {this._type = new EmployeeType(arg);}

get capitalizedType() {
return this.typeString.charAt(0).toUppercCase()
+ this.typeString.substr(1).toLowerCase();
}
toString() {
return "${this._name} (${this.capitalizedType}) ;
}

RIEE AT ERARSEEND (362) WEER , IERTIEAIARBERT X,
class Employee...

set type(arg) {this._type = Employee.createEmployeeType(arg);}

static createEmployeeType(aString) {
switch(aString) {
case "engineer": return new Engineer();
case "manager": return new Manager ();
case "salesman": return new Salesman();

default: throw new Error( Employee cannot be of type ${aString} );

class EmployeeType {

}

class Engineer extends EmployeeType {
toString() {return "engineer";}

}

class Manager extends EmployeeType {
toString() {return "manager";}

}

class Salesman extends EmployeeType {
toString() {return "salesman";}

3



MREMF LERAE , 8 EmployeeType Z5A[AXKis, BEEREREZETE , A
KRR IR FHEZEWRER, FEHE BRI, WAFETEMITARBHE
FIANFRE T TIRAE toString BREN BB F AE &5 , MoTUIREIHEE.

class Employee...

toString
return “${this._name} (${this.type.capitalizedName} )"
class EmployeeType...

get capitalizedName
return this.toString charAt(0).toUpperCase

+ this.toString substr(1).toLowerCase

PEAAEE 1 RAEE ABREER L , XMBITFHRESE 1 R State/Strategy BN
RBMBEMTFiE, IAEEINNXZ DU A 77 2\ A AT 2RERASEELR | BT
AEBEEA—NBMNEMTFIET . (MERE-EREXIPNEZEMFIENL

=)

F. )

12.7 Bf&FI¢ (Remove Subclass)

2 A4 - DIFERERFZE (Replace Subclass with Fields)

REEM : LTSRS (362)



class Person
get genderCode

return "X"

class Male extends Person
get genderCode

return "M"

class Female extends Person
get genderCode

return "F"

class Person
get genderCode

return this._genderCode

il

FRREM , EMTABIREHMNZHMITARNS SRS |, ENRHNERRME
R TR, BRERGRIEN , FRAIFNELITRESERBEIRL , EETe
Ef , XRFIRKRET ME. BERMFEERNT XKML , L8R8
MINBEEARIZHME LK , BRERT H—FARME |, A TFEABRFRT.

FREAENARAE , FEEZWOERERENAE , TR TFENALXK
A BAMEREET . W, BIFREERMERR T FHBERREPH—1
FH.

ik

fEFRAT R R ER RADXERR 2R (334) |, JEFRAMIE R I EREIR I T Rtk
F.

ANRHAE R R P A — D EEAF BORIRE KO 12, ATRUER A HInE
EREERN T R,

WMRBAMAERE T 2MZE | LRIRHERE (106) LXK EZEAIKIE
3k, ARRAMBEK (198) KWHRMEEL. SRESFEHITNE.

FRE—ATFE, ATRKFRNKI,
W AT ST 2SR T AR R BB AT R ELFER.
fhiRT-3<.

M



AEMFIEE BT -RBHREANTFE , N FREAEXLFREERKER (RNT
etk WRBARE)  RARBEMRENTESRET.

bieR.l

—FFaa , REBFEB TN FE,
class Person...

constructor (name

this._name = name

get name return this._name
get genderCode return "X"
// snip

class Male extends Person

get genderCode return "M"

class Female extends Person

get genderCode return "F"

WRTFIMTXRILE , BEMZLEFE. AT, ERHRTRZE , BEALR
KEFRARBESHRBTRETLNTA , IEIITABERIRBEITF2H,
EXAMBIFE , FIRE|— L% Fip DR TR0, R IX AR AR
NIRRT PIEA,

& ...

const numberOfMales = people.filter(p => p instanceof Male).length

FUERREENRANZIEAN |, KBS TRRIEAEKER , AR
B/ FinfRERMEIE, TSR FENRME , HRMARMBUL &
WERAAE RS (334) . EXE , KT AFFAA.

REKNARBRAG MIERB A AEE—D T R

function createPerson(name

return new Person(name

function createMale(name

return new Male(name

function createFemale(name

return new Female(name



RAXERREENEE , EXHFNNREE ZNENRINEE R , EERIBER
AR,

function loadFromInput(data) {
const result = [];
data.forEach(aRecord => {
let p;
switch (aRecord.gender) {
case 'M': p = new Male(aRecord.name); break;
case 'F': p = new Female(aRecord.name); break;
default: p = new Person(aRecord.name);
}
result.push(p);
3);
return result;

}

BLETIH , REGEFRINER CRIRFERE (106) IBWHMPASERIRBIL
BRI R%.

function createPerson(aRecord) {
let p;
switch (aRecord.gender) {
case 'M': p = new Male(aRecord.name); break;
case 'F': p = new Female(aRecord.name); break;
default: p = new Person(aRecord.name);
}
return p;
}
function loadFromInput(data) {
const result = [];
data.forEach(aRecord => {
result.push(createPerson(aRecord));
});
return result;

1
J

RGBT L EHE , RAEX XA R L/5E, SANBKAEE (123) ik
createPerson ERI%K :



function createPerson(aRecord
switch (aRecord.gender
case "M":
return new Male(aRecord.name
case "F":
return new Female(aRecord.name
default:

return new Person(aRecord.name

BRUEERARMER (231) @1k loadFromInput ER¥Y

function loadFromInput(data

return data.map(aRecord => createPerson(aRecord
T R T FRRERZEE | (BAIETIEH—4L A instanceof IZHFF——X
MERAREMHAFIKIE. FABRGREL (106) EX MR EZEIRHRE K.

& ...

const numberOfMales = people.filter(p => isMale(p)).length

function isMale(aPerson return aPerson instanceof Male

SRARMRFEEEL (198) Y HF%E Person 38,

class Person...

get isMale return this instanceof Male

& ...

const numberOfMales = people.filter(p => p.isMale).length

BEMEX—% , IBSTRBRNMRE AR M BIRIER I T R+,
(XTSI AFIEXFER , BERLSREY , AEXBRABART —5RK

TRMEWTHE , FIABARRALS. )

W, BM—NFEORFRFRZANES. MATREALN—NLIURD , B

ERCtIT,

class Person...



constructor(name, genderCode
this._name = name

this._genderCode = genderCode || "X"

get genderCode return this._genderCode

EAMA R HRENBOME.  (IER—F , RAKRZBATTURE B
Tt EMRALAREZIRFAERFREM—F. BAXEANEE , B—1F
AR, )

BHEMNBUHIERTHE |, BRZEIFEEBIEF, Ak, 8EEBR L] &
%, SHIR[E—A Person X{% , AFEH A instanceof & Z4E , B AEAMER
RBLFER,

function createPerson(aRecord
switch (aRecord.gender
case "M":
return new Person(aRecord.name, "M"
case "F":
return new Female(aRecord.name
default:

return new Person(aRecord.name

class Person...

get isMale return "M" === this._genderCode

BEBS BT UM, , iR Male F3€ , BRI , SA/G%Y Female T2t aniksam,

function createPerson(aRecord
switch (aRecord.gender
case "M":
return new Person(aRecord.name, "M"
case "F":
return new Person(aRecord.name, "F"
default:

return new Person(aRecord.name

KAV B RILKAE , BOABLUL B KBRS |, XFMEINLBRRID. KK
PFIERBRIAS—EFaERNERR. FIDUKERSIAE#MRILER , SEHEHER
HFEABRE AR —ARR S| NN R FMERLT.



function createPerson(aRecord) {
switch (aRecord.gender) {
case "M":
return new Person(aRecord.name, "M");
case "F":
return new Person(aRecord.name, "F'");
default:

return new Person(aRecord.name, "X");

class Person...

constructor(name, genderCode) {
this._name = name;

this._genderCode = genderCode || "X";

12.8 32458 3E (Extract Superclass)

class Department {

get totalAnnualCost() {...}
get name() {...}

get headCount() {...}

}

class Employee {

get annualCost() {...}
get name() {...}

get id() {...}

}

class Party {

get name() {...}

get annualCost() {...}
}

class Department extends Party {
get annualCost() {...}

get headCount() {...}

}

class Employee extends Party {
get annualCost() {...}

get id() {...}

}



il
MREE RPN SAEMRMNE | TURBEANARY SIS AR 2155

BliRde. HWALAFELER (353) EMEREIRREIRZ , Mkt ki (350) #k
BHRKATA.

REBARERERZEE T RES |, A PITSEAFHEITR) , RozARiE“ R Kt
FM D REEMGFEL T ZARRY, A SCHER 5 JELEM ] DUEARITAR AR X R 3R
R, BREREEHE , SRR R RZ IR FIRMHIIFE A 7F I RN : AR
W7 —LHETER , FREEIHIEI—L , TEME THEAXA.

FIPEERERGE (182) . XFRARZAIMIERE , HSCHEMRAMETLZ
R , B2 BRERICERNIT AN 4. RFERIEER 2R R S
%, IARSEEXAN AR, IMEEET  WEFUEERAEBRZ (399) XHfE
gz,

ik

PRI EN: SES E = S A ST N R

WMRFRANE , ARARMAEY (124) AEMERBMES.

MR

i FAMIE R AR L% (355) . R ER (350) FIFEREFE (353) Fik , B—
BRI RITR LBEIHE,

KEBRETHTHEE , BENEEECHERNMS. WRE , JRAERiRFERK
(106) FHARFRE K , BRAK R (350) MEIH#.

KEFAERRARENE Finfh , R AN RRIMNED.

bieR.l

THEXWNE , (FHAEEZT , BF —EHRZAKN—F(EELF (name) |,
#8E A E A4S (monthly cost) FIEEE A (annual cost) FIHEE: :



class Employee {
constructor(name, id, monthlyCost) {
this._id = id;
this._name = name;
this._monthlyCost = monthlyCost;
}
get monthlyCost() {return this._monthlyCost;}
get name() {return this._name;}

get id() {return this._id;}

get annualCost() {

return this.monthlyCost * 12;
}
}

class Department {
constructor(name, staff){
this._name = name;
this._staff = staff;
}
get staff() {return this._staff.slice();}

get name() {return this._name;}

get totalMonthlyCost() {
return this.staff
.map(e => e.monthlyCost)
.reduce((sum, cost) => sum + cost);
}
get headCount() {
return this.staff.length;
}
get totalAnnualCost() {
return this.totalMonthlyCost * 12;
}
}

TR —MERNEL , BABHRSE T2 IR,
BAR— S | LA SRR RO,



class Party

class Employee extends Party
constructor(name, id, monthlyCost
super
this._id = id
this._name = name

this._monthlyCost = monthlyCost

// rest of class...
class Department extends Party
constructor(name, staff

super

this._name = name

this._staff = staff

// rest of class...

TEIRIGHBZERY |, TREWR A MNFEEFT 16T |, 1 JavaScript FELFE S BIMIE RSN
FREFFER EF% (353) FE name FEHRE#BZEH,

class Party...

constructor (name

this._name = name

class Employee...

constructor(name, id, monthlyCost
super (name
this._id = id

this._monthlyCost = monthlyCost

class Department...

constructor(name, staff
super (name

this._staff = staff

JEHEEMREB SRR |, ATRARRER LR (350) IEMHIREt—iEMiE. Bk
& name BR%¥K :

class Party...



get name return this._name

class Employee...

get name return this._name

class Department...

get name return this._name
B RHERIAEE .
class Employee...

get annualCost

return this.monthlyCost * 12

class Department...

get totalAnnualCost
return this.totalMonthlyCost * 12

©1{14%& B B iK% monthlyCost Fl1 totalMonthlyCost £ FFISRINEIARE] , {BEFE D
B, WUTVARARBE (124) BENINEFE—.

class Department...

get totalAnnualCost
return this.monthlyCost * 12

get monthlyCost

RIEXH TR AR B AR 4

class Department...

get annualCost

return this.monthlyCost * 12

HERT ARRER R L7 (350) JEXERBUREIRAKT .



class Party...

get annualCost

return this.monthlyCost * 12

class Employee...

get annualCost

return this.monthlyCost * 12

class Department...

get annualCost

return this.monthlyCost * 12

12.9 Pr&LkA{K AR (Collapse Hierarchy)

class Employee

class Salesman extends Employee

class Employee

il

TEEMEMARRN , REFICRBMNMFR ETH3). MESRERNENL , TE
NS RM—PREHBRCEIRS KEN , MEGBIEAMIKRSFE. HEH
LIBBEMFREFFILR.

g%

AR IRRZ - RBEER T

HIEENKRIBRBW N LML FRIERKETENL. WRANBTFERBLF , T
FEEH—1.

ERAFE LR (353) . FBT#H (361) | R¥ LR (350) MR T (359)
LB TTREBEIE—F,

AR BN EKNTFSI AR , SE®ms| BEHEE TR,
BEENMWBER ; KNENZEERA—ITE.
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12.10 AZFEERFE (Replace Subclass

with Delegate)

class Order
get daysToShip

return this._warehouse.daysToShip

class PriorityOrder extends Order
get daysToShip

return this._priorityPlan.daysToShip

class Order
get daysToShip
return this._priorityDelegate
? this._priorityDelegate.daysToShip

: this._warehouse.daysToShip

class PriorityOrderDelegate
get daysToShip

return this._priorityPlan.daysToShip

il
MR AHRENTHARBHAAZ 5, SRR BERFETR, RATBELD

RBIRAUTARERET , SN FRREFTRETHME. AARNRES
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XPANRERECERE R . ST ARNEMER , AT UEIA AR, &5T
B ZBEMARR. SWERRML , ERTEXRANROEBW, HaE
A, Bt , AAKRIBERREE BURFERAT R E LB,



BF—HRMTRERN  “SHRAGMTRMR (“BERETERA—EFE) . RZ
NEXNEEABEBE" , FRCEHRERZERYBA, REFERY%K
WARENKME , MRFHEFERE , THETUEAUSIEIRAT ., BRE—
MIRENERNE] , KEPDIHRBEREIRR , R RAE. FTATE NARATT
3, RIFLGH AR , BRMERSE. XMRESHIERKRRSKIF LR —2
M—XKHBRE (RITRI) [gof IR NIAER T anAiL4k R AR & PR T4E.
XFFRNZ FRGERAEMTAR” , HSE R AR gt AREIR,

P BRI —PHEF T USHIRERAEMTIE , SEAKE (State) 1%
HEERME (Strategy) BARBAT 2, FMMERFELEM_EEHFN , #EHTE
ENFIERATIA F— MR GER, UEERA TS AT REL— MK
EARREREL (TAE—MEIFHER)  RIERL—PRETERIE AR IR R
ZEHREH RN,

figi%
WMRMERIA L MARE , BT REBEARAMERE (334) EMIEREL
(2T P

PR —ADTREIL XN ENMERI X A TSR NEER , FAL
FEUS B EZ — M 1EEE 5] A,

EREPRM—NFE , BTRBEEEHR.
R FRNGIRZE | FRMIAL ERTIETR , AT RIRA,

XA ET R 5em , Al AFEMEREP TR (ARMIEREA BB
SEAIR EMMEIEXIRINE) .

WeE—F T HRE , BHBATEE.
ERMALERE (198) FikMRig LRkt , REMBIFRIFESEH WEITARD,

WMREANTIEREINHAB TR BN AWBATIENR |, e -3, mRE
REIMTTRENXBE R LT , AR RTRN—NFE , SHIERBENR
B,

WMRBIMFS IRRBOEAE TR SMOART |, MIEBTEREF TN T
B, FAETIEABZAIN ETER , KERIENREFE. MRTFRIIELER
BHMARE , MABHRILAR (237) XFELRAMEMNEITHE.

WRBSNERYL  FARPRRLEIT BE , MEBRAE% (375) TRy
BES. HHMRIMTADARBAT FRENEL | RRENEEREHTE
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ERBIRILAR (237) KiET3,
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TEXANEATLAIFIEL (show) KFGT (booking) .
class Booking...

constructor(show, date
this._show = show

this._date = date
EHE—ANFE, FIATIITS%K (premium) R, XANFREZEEFH RS
(extra) ,

class PremiumBooking extends Booking...

constructor(show, date, extras
super (show, date

this._extras = extras

PremiumBooking ZE7E#B A EAY_E T IFLET, EXFR 4T =R YR

(programming-by-difference) HIXA&H , FEELBEREMNAIE , BRESHFM
RAMFEBEENNF L. BNTETSHFEERR , REABERRNERFIEXS
.

KREAHRNEES., FARERBERFLE SPECMEE AT (talkback)
BRI SR REXTRS.

class Booking...

get hasTalkback

return this._show.hasOwnProperty('talkback') &amp;&amp; !this.isPeakDay

PremiumBooking BE T XMM&4H , T — XEIRESEIEEMINE.
class PremiumBooking...

get hasTalkback

return this._show.hasOwnProperty('talkback'

EMEZENEMRMKES , RN BARRE : PremiumBooking AR T B KA
%,

class Booking...



get basePrice
let result = this._show.price
if (this.isPeakDay) result += Math.round(result * 0.15

return result

class PremiumBooking...

get basePrice

return Math.round(super.basePrice + this._extras.premiumFee

®Ja—BIF 2 PremiumBooking 12 7 —MAKFIFHRITA.
class PremiumBooking...

get hasDinner

return this._extras.hasOwnProperty('dinner') &amp;&amp; !'this.isPeakDay

MAEXNBIFHTIERIF, BMERTH#RTE , KRN AR MZE, F
KRAMRECSRENER—BERTER , EWtERA T B SIANESR.

WEM , BRI TER. BEN—LEMRERERFEFENABENX
BLERBPARANTLMEAT AREEERERUNITA, FL , REKERE
1RBATMEBUR M A RT3 | (BINRLBEARRITFRIFE , EEUOREN
BIREARERIR T2, R, REFBRREFARAE , WAHERIE
M—RAREE RFNM | LT3R e & B R L.

B4 , BRARIEIEBEAIR |, AT AFKAE FAAZHEEA FZER i 2 AR, ? (R ALk&
REeFER—k , MREKBIWRRAEFERMRA |, FEXMFHNERERIL SETUTE
BOHE  IEER—FACRMIRSETUT. B5h, K EEa ST BT
FHRAEKTRT , HI203 4 aBooking bePremium()iXA¥— M eki¥K, FRTERAT AHEE
— R (MIFRIET HTTP 15K MRS 2Rim L FEOEE) | T s Xt
AEFEHEE, BENKEEERIIERSNLEM , MAEEEMIREM.
WMR— Booking M MRL AT , URMEGHBEANERIs. A, BENE
A EEBIOT M EATIT 2 Bk E .

YXHFRERIAZE —EFEER , A ERAUSITRATET . BER FinE&R
RPN SIS R BCR A RN R TR T .

BHTE BT S

aBooking = new Booking(show, date

BATERITHE P

aBooking = new PremiumBooking(show, date, extras



ERFEREUENRAZMAR |, FIAKRELRUT REEAMAERER (334)
FEAE R EE S

TUE{ERIE. .

function createBooking(show, date

return new Booking(show, date

function createPremiumBooking(show, date, extras

return new PremiumBooking(show, date, extras

BTE BT S

aBooking = createBooking(show, date

TR P

aBooking = createPremiumBooking(show, date, extras

RIEFRE— T, IPEMMERBS BB « BSETEM Booking R
MkmEIA , BEEREFEFTENIPLEIE. KFREARBSIA, ERAF
KL R BETIRIB T HBIE, BRARRNIR , DR XEBIRRES ;
MAERERAT , MiFEd K\ 3| AR,

class PremiumBookingDelegate...

constructor(hostBooking, extras
this._host = hostBooking

this._extras = extras

HAER MEFTRETEXIR S Booking SR KEGEER, FE“BIESKIUIT KL &K
P EKEI],

TE{ERSL...

function createPremiumBooking(show, date, extras
const result = new PremiumBooking(show, date, extras
result. bePremium(extras

return result

class Booking...



bePremium(extras

this._premiumDelegate = new PremiumBookingDelegate(this, extras

_bepremium EREPATRILIFK | FRIRX RN R% 4 2 15 Booking 2N
H. 4%, MRFRAKNFEAFEETOTHIRRSEIT , XM R s
nFIEA.

B I ATALE Booking ZEMIMERFPMEB E ST R Z MR, Akt , K
FEUEMAXEFMERBXE— M EETUT « AfABT— /NSNS, 1
ATEH#IAT extras 3HRRR (ARIKEEMTEX NS HRAFSEKTUTALFEIK
i) . ASEREREREEAL RBRPHEXERXR , RAXFETIEERRERS
ELLTR

SEMEEIFT , WAEXFRBITAT . FE %I hasTalkback IR R NES
2. BAERAREMT.

class Booking...

get hasTalkback

return this._show.hasOwnProperty('talkback') &amp;&amp; !this.isPeakDay

class PremiumBooking...

get hasTalkback

return this._show.hasOwnProperty('talkback'

BAMALERE (198) HEFXPRREIREIETAERF . ATILCENHK , BA0
RSP HARHIAED | DERBCAVE A _host 5.

class PremiumBookingDelegate...
get hasTalkback

return this._host._show.hasOwnProperty('talkback'

class PremiumBooking...

get hasTalkback

return this._premiumDelegate.hasTalkback

M, WR—YVIER | KRBT EP Rl



class PremiumBooking...

get hasTalkback

return this._premiumDelegate.hasTalkback

B, BENZE ALK , BARAFEAELREIFHEERN
hasTalkback EEI¥%,

WERREREXLRBAN  FERENRBPRNELNSZZE , RARE
MR EERERRENR, X, X—SEMHETRT .

class Booking...

get hasTalkback
return (this._premiumDelegate
? this._premiumDelegate.hasTalkback

: this._show.hasOwnProperty('talkback') &amp;&amp; !this.isPeakDay

T—AMEL IR R basePrice BR¥,
class Booking...

get basePrice
let result = this._show.price
if (this.isPeakDay) result += Math.round(result * 0.15

return result

class PremiumBooking...

get basePrice

return Math.round(super.basePrice + this._extras.premiumFee

ERABAEE , BE—RIWNRRR : FEFRART BET R R (FEXFF
LY RBEATH AR , IMMBERE L) . IEFEORDBEIEEEN , &
%éldééiiﬁi%ﬁ%%ﬁ?ﬁ—fﬂﬁ*ﬁ%ﬁ#ﬁﬁﬁﬁ this._host.basePrice , ﬂ%%ﬁaﬁ
SiER , @A _host YR FZ PremiumBooking S ED.,

BN INERGIEIAN AR, —FhINER |, FTRURR SRR (106) {B“EAMNIE”
AITEZER ALK | NMIENRZZESHETEZIETIT. (R FaORERERRET
ERBIF—HT. )

class Booking...



get basePrice
return (this._premiumDelegate
? this._premiumDelegate.basePrice

: this._privateBasePrice

get _privateBasePrice
let result = this._show.price
if (this.isPeakbDay) result += Math.round(result * 0.15

return result

class PremiumBookingDelegate...

get basePrice

return Math.round(this._host._privateBasePrice + this._extras.premiumFee

B—RINER , FTRAERE LEFEX R PR , EH A BRI R,
class Booking...

get basePrice
let result = this._show.price
if (this.isPeakbDay) result += Math.round(result * 0.15
return (this._premiumDelegate
? this._premiumDelegate.extendBasePrice(result

: result

class PremiumBookingDelegate...

extendBasePrice(base

return Math.round(base + this._extras.premiumFee

PR INEERRIAT , HERREE—RIL , BATREHRRERD.
Ra—MIFR—MRFET TP R,

class PremiumBooking...

get hasDinner

return this._extras.hasOwnProperty('dinner') &amp;&amp; !this.isPeakDay



HILCE N FRBEIRTEX,
class PremiumBookingDelegate...

get hasDinner

return this._extras.hasOwnProperty('dinner') &amp;&amp; !this._host.isPeakDa

$XJR1E Booking KRN K2 4.
class Booking...

get hasDinner
return (this._premiumDelegate
? this._premiumDelegate.hasDinner

: undefined

1£ JavaScript F , ZIREZRIE)—MNEBEEXHBEME | $iS15E) undefined , ATRAZR
FEXAN RPN, (REREIAANMZIE R |, TP E fthmm Xt
ZIES MEXFEMN. )

FIBRITAEN T RPRBHE R e, BT AMER T Rith , ©HIREBZMR
Bl. BRE T , R—VEREH RIT , AREHUAT AR T35,

TE{ERSL...

function createPremiumBooking(show, date, extras
const result = new PremiumBooking(show, date, extras
result._bePremium(extras

return result

class PremiumBooking extends Booking ...

REBRNEMEE , BHAEGRBRER TR, SRERRFHN YT TR
BE  BRETEUE  BEMT HR2E, WEsIA , ERELHARLD. Rdxi
EMATRECRERN , AN RESEIT X MPRETURET |, FFEKNT
DARBAEBHME KT . REXLTRINE | KERRARBA X R RAR
KATREE R RHE .

Jo : BRRARIKR

BIERBIF RoR T A AAEER AR KRBT, ER AN EMFIEER
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function createBird(data) {
switch (data.type) {
case 'EuropeanSwallow':
return new EuropeanSwallow(data);
case 'AfricanSwallow':
return new AfricanSwallow(data);
case 'NorweigianBlueParrot':
return new NorwegianBlueParrot(data);
default:

return new Bird(data);

class Bird {

constructor(data) {
this._name = data.name;
this._plumage = data.plumage;
}

get name() {return this._name;}

get plumage() {
return this._plumage || "average";

}
get airSpeedvVelocity() {return null;}

class EuropeanSwallow extends Bird {
get airSpeedVelocity() {return 35;}
}

class AfricanSwallow extends Bird {
constructor(data) {

super (data);

this._numberOfCoconuts = data.numberOfCoconuts;
}

get airSpeedvelocity() {

return 40 - 2 * this._numberOfCoconuts;
}
}

class NorwegianBlueParrot extends Bird {
constructor(data) {
super (data);
this._voltage = data.voltage;
this._isNailed = data.isNailed;

}

get plumage() {
if (this._voltage > 100) return "scorched";
else return this._plumage || "beautiful";

}



get airSpeedvelocity

return (this._isNailed) ? 0 : 10 + this._voltage / 10

LEXARTEIL (bid) RRGRREFT—NKRTW : FLEEFFER

(wild) , HBELEE“RFM (captive) , MEZBRITARERKRER. XfPE
SATAEHEA, Bird Z59P0ANF2€ : WildBird 1 CaptiveBird, {BZ¥& RAEFA—IK ,
FRRAaNRAB A F 2SRRI T MR NER , MBEREXRT RNEDFR R

EBRENFEN , WE—IRMIBE—NF3E, ENERATFE
H]X4 /B EuropeanSwallow (BiiMiE) . FRAEATE—NTREITE.

EXE , REH

class EuropeanSwallowDelegate

T ERERAENESERR @S . EXMITE , RRETRNES
NXESH,

WEFZREMTVIAUNELTR., ATHERIEERNE—SW daa BT H
RER  BWRTEEMERBRTFNEUEIETE. BREIFS NI EAIRERM , &K
SE—REK , HPRIEHRAED (datatype) RIEFEARETEHR.

class Bird...

constructor(data
this._name = data.name
this._plumage = data.plumage

this._speciesDelegate = this.selectSpeciesDelegate(data

selectSpeciesDelegate(data
switch(data.type
case 'EuropeanSwallow':
return new EuropeanSwallowDelegate

default: return null

MR ETTE , FKATABMRFEE%L (198) FE EuropeanSwallow ] airSpeedVelocity
BlisiellSEinoE Lol

class EuropeanSwallowDelegate...

get airSpeedVelocity return 35

class EuropeanSwallow...



get airSpeedvVelocity return this._speciesDelegate.airSpeedVelocity

BB IEH) airSpeedVelocity BR¥K , NRAMERIEXNREFLE , MBAHFZ.
class Bird...

get airSpeedVelocity

return this._speciesDelegate ? this._speciesDelegate.airSpeedVelocity : null

RIE , MERTE,

class EuropeanSwallow extends Bird
get airSpeedVelocity

return this._speciesDelegate.airSpeedvVelocity

TUE{ERIE. .

function createBird(data
switch (data.type
case "EuropeanSwallow":
return new EuropeanSwallow(data
case "AfricanSwallow":
return new AfricanSwallow(data
case "NorweigianBlueParrot":
return new NorwegianBlueParrot(data
default:

return new Bird(data

FETRALIE AfricanSwallow (FEiMlHH) F2E. AERR—DEIEE , REFEEN
HMERBFRIMEN data S,

class AfricanSwallowDelegate...

constructor(data

this._numberOfCoconuts = data.numberOfCoconuts

class Bird...



selectSpeciesDelegate(data) {
switch(data.type) {
case 'EuropeanSwallow':
return new EuropeanSwallowDelegate();
case 'AfricanSwallow':
return new AfricanSwallowDelegate(data);
default: return null;
}
}

[FRIFF S EREL (198) 4E airSpeedVelocity REIZAEAF.

class AfricanSwallowDelegate...

get airSpeedVelocity() {

return 40 - 2 * this._numberOfCoconuts;

class AfricanSwallow...

get airSpeedvelocity() {

return this._speciesDelegate.airSpeedVelocity;

BEMiE AfricanSwallow F3§,

class AfricanSwallow extends Bird {

// all of the body ...

function createBird(data) {
switch (data.type) {
case "AfricanSwallow":
return new AfricanSwallow(data);
case "NorweigianBlueParrot":
return new NorwegianBlueParrot(data);
default:

return new Bird(data);

T K2 NorwegianBlueParrot (FFBUATERE) F3E. QIEZIEIHNIMFS airSpeed
Velocity ERERAIBSIREBIRATE —#F , FTAIKE IR RGERT T .

class Bird...



selectSpeciesDelegate(data
switch(data.type
case 'EuropeanSwallow':
return new EuropeanSwallowDelegate
case 'AfricanSwallow':
return new AfricanSwallowDelegate(data
case 'NorweigianBlueParrot':
return new NorwegianBlueParrotDelegate(data

default: return null

class NorwegianBlueParrotDelegate...

constructor(data
this._voltage = data.voltage

this._isNailed = data.isNailed

get airSpeedvelocity
return (this._isNailed) ? 0 : 10 + this._voltage / 10

—YIIEE . {8 NorwegianBlueParrot "B E T plumage &M , BIHIRIAMEIFRIRE.
BT R FAIMAL %L (198) 18 plumage ERBUIRFIEFEE S , X—5A M , A
FEBUMERE , RAX Bird &K &km3| A,

class NorwegianBlueParrot...

get plumage

return this._speciesDelegate.plumage

class NorwegianBlueParrotDelegate...

get plumage
if (this._voltage > 100) return "scorched"

else return this._bird._plumage || "beautiful"

constructor(data, bird
this._bird = bird
this._voltage = data.voltage

this._isNailed = data.isNailed

class Bird...



selectSpeciesDelegate(data) {
switch(data.type) {
case 'EuropeanSwallow':
return new EuropeanSwallowDelegate();
case 'AfricanSwallow':
return new AfricanSwallowDelegate(data);

case 'NorweigianBlueParrot'

return new NorwegianBlueParrotDelegate(data,

default: return null;
1
J

}

PRI AL AE T AMAT K421 250 0 plumage BR¥. MNRFKBG FEXATHAEE—K

R | RAHARMREERIZEH plumage XM EM.

class Bird...

get plumage() {
if (this._speciesDelegate)
return this._speciesDelegate.plumage;
else

return this._plumage || "average";

BATRME— N BRI R DK

class Bird...

get plumage() {

if (this._speciesDelegate instanceof NorwegianBlueParrotDelegate)

return this._speciesDelegate.plumage;
else

return this._plumage || "average";

AR R BXFE , FEIRUAEE SN R RINRE.

NWFERAREE.
A= INERFEH MBI SUEGARITA.

class Bird...

BIXHNEAXERE



get plumage
if (this._speciesDelegate
return this._speciesDelegate.plumage
else

return this._plumage || "average"

class EuropeanSwallowDelegate...

get plumage

return this._bird._plumage || "average"

class AfricanSwallowDelegate...

get plumage

return this._bird._plumage || "average"

BIXNERT plumage BUMTANER . MARXENBHERANE , EF—F5h
Ry MEREF L% bird kE 5| ARERNABEARESR.

RRERNNNE , RER , ME%EA—RHRGEZE (375) NENMAESFIRLE
H— LRI A,

class SpeciesDelegate
constructor(data, bird

this._bird = bird

get plumage

return this._bird._plumage || "average"

class EuropeanSwallowDelegate extends SpeciesDelegate

class AfricanSwallowDelegate extends SpeciesDelegate
constructor(data, bird
super (data, bird

this._numberOfCoconuts = data.numberOfCoconuts

class NorwegianBlueParrotDelegate extends SpeciesDelegate
constructor(data, bird

super(data, bird

this._voltage = data.voltage

this._isNailed = data.isNailed



BT HRBZEE | FATRIE SpeciesDelegate FBENAR B X EHRHB]
FHE Bird X IBIAIT AIRFEE! SpeciesDelegate i35,

class Bird...

selectSpeciesDelegate(data) {
switch(data.type) {
case 'EuropeanSwallow':
return new EuropeanSwallowDelegate(data, this);
case 'AfricanSwallow':
return new AfricanSwallowDelegate(data, this);
case 'NorweigianBlueParrot':
return new NorwegianBlueParrotDelegate(data, this);
default: return new SpeciesDelegate(data, this);
}
}

// rest of bird’s code...
get plumage() {return this._speciesDelegate.plumage;}

get airSpeedvVelocity() {return this._speciesDelegate.airSpeedVelocity; }

class SpeciesDelegate...

get airSpeedVelocity() {return null;}

KEXRXMINEG , BAEENT Bird EPREFLRER. KTU—B TR EE L
1THELIE ST SpeciesDelegate , LT AR B FE Bird Z54h,

XN ERLHRENT



function createBird(data) {
return new Bird(data);
}
class Bird {
constructor(data) {
this._name = data.name;
this._plumage = data.plumage;
this._speciesDelegate = this.selectSpeciesDelegate(data);
}
get name() {return this._name;}
get plumage() {return this._speciesDelegate.plumage;}

get airSpeedvVelocity() {return this._speciesDelegate.airSpeedVelocity;}

selectSpeciesDelegate(data) {
switch(data.type) {
case 'EuropeanSwallow':
return new EuropeanSwallowDelegate(data, this);
case 'AfricanSwallow':
return new AfricanSwallowDelegate(data, this);
case 'NorweigianBlueParrot':
return new NorwegianBlueParrotDelegate(data, this);
default: return new SpeciesDelegate(data, this);
}
}
// rest of bird’s code...

}

class SpeciesDelegate {
constructor(data, bird) {
this._bird = bird;
}
get plumage() {
return this._bird._plumage || "average";
}
get airSpeedvVelocity() {return null;}
}

class EuropeanSwallowDelegate extends SpeciesDelegate {
get airSpeedVelocity() {return 35;}
3

class AfricanSwallowDelegate extends SpeciesDelegate {
constructor(data, bird) {
super (data, bird);
this._numberOfCoconuts = data.numberOfCoconuts;
}
get airSpeedvVelocity() {
return 40 - 2 * this._numberOfCoconuts;
}
}



class NorwegianBlueParrotDelegate extends SpeciesDelegate
constructor(data, bird

super(data, bird

this._voltage = data.voltage

this._isNailed = data.isNailed

get airSpeedVelocity

return (this._isNailed) ? 0 : 10 + this._voltage / 10

get plumage
if (this._voltage > 100) return "scorched"

else return this._bird._plumage || "beautiful"

EXNMFH , IRA—RINEFEEBMAT FRNZANFIE , SEFIEE M RRLRE
LEMIEETSET SpeciesDelegate TH, & T %45 Bird ZEEM AN S , AXA
BEMPIEREBTTABER ? SR EFTEESET , RIBR &SNP RREE
MITH , HBANRFERRABULEEET Bird F , BARRNFEMEEE T XL
HARATA.

ERTER EETOT MG |, AT UARARFNTFE , Q- EEEZE. X
FHE Booking KA RENAZHE , ARSI RNT | i EKRKRTE
NER. FEBEXIL , REXRIZHIRT |, BHEXMES B EIL.
WXBAMEIFER , “STRESRTLEMRE X MMERH VIR R TREN X “FHiE
HWASERNRAS LMK , AT EMEREPEM—F—RATXRA KL
AT.

12.11 PAZFEEHBIE (Replace Superclass

with Delegate)

W% - PIEFEE A (Replace Inheritance with Delegation)

class List

class Stack extends List

class Stack
constructor

this._storage = new List

class List

il



EEMNREFT , BEBREKERNEYRE , B —MEREANERNTER., &R
BRUWK—NCANZ , BEE—LU8E , BRN—LIEE , MEEXMEN. B4R
B BEE REPANRAL.

EXNEEARRRY , BN ERANRBARARIGIT @ 1A (stack) DRATIFR

(list) XA R REERRYIREMBIEFMEMNIRERN. RRERAE—
fHFE  EXMERRBRM : JIRENFFREHLLIERSMZEA L, &
M HAF KEPMHRIESS — MR FFER. EIFRMIER AR IS IR T
B, ELBRMRIERIRATIRIATT .

AR~ RE LA A LT ARG F—ARIB I — LR F 2R
B, RGBT MAXE T ARG R 2 TRE.

W7 “FLABLBENFAFREC 25, GENBEARRET —NEEIFL : 73
BB SKBIEBR R B 2SR | BT B 23 O Sk I F RN RBIN A TR
. BANFKB —ANZFAE (car model) 2K, HPHLEIR, sILXNEREM , KolsE
ABE XA SR RN IEIAE (car) , FEFEERM VIN 455, §iEBHH

BN, AMARFARABEARER, XR—FE LMXEERSRIEKERER , K
W2 LRG| Z ARFER” (type-instance homonym) [mf-tih],

EXFANBIFF , BRBRSEARE T RAFER—ANRIERA R RBCRKER S
PRRERIER H— IR , ZFLREMERAZ T IR B RN, EREITXAR
Bt RX X EA—IARE , BRAERFTEATHPEHR— LI IEEE.

BMEEF XA E SRR RNIERT , MRFASREZ MMALE , #
KB UARD GBI RANTNEE | TEE R ERUETTRAIRZ. ARG R
B, WFEESE (WHRREKNTE) MBS (WMERRNESE) FRE—#
RIER% , ERDIREBERT RN REH KRR, NEbsr , IR R R ERA
BiokZ bk, EEiEHFE F# , JLF ARt

BLANEXNAE LEFEET , 2N T2 RERMK , ERRREXFM
. MRFEMARRINE LS (BENFTEFIFEREAT £, FENFEX
BIEBRHRMRBI) |, BAAR—FEIENSENE RG], WRIEARERE
%, AR ERRIFHERE | RO AT S Stz AUEIERAER . FTATRM
BYE , Bk (RE) ER%E , mRRIERGRE , BERUETRAHEZ,

ik
EFHFFR—ATH |, EH3BRAIN—NE | FHEDEIE3 BV ANER
HAHRB.

FEXTB SRR , EFRPAE—MERERI , BARERERAEITIA.
BRA—RTEZE , BEHITIU,

REWEHE , A —DREGAAT AN | E—SREBEWRRN |, RaA

AEMA,

YFTE R RRBEE R RRMEE T , M AR R,

bieR:l




KREn— N HIRBEFR LR S (scoll) MEIFIEMT B, LS HMNER
W7 —HER (catalog) , BHEMEE—ID S, FHCR T HHHRA
(title) F—FRIWFLE (tag) .

class Catalogltem...

constructor(id, title, tags
this._id = id
this._title = title

this._tags = tags

get id return this._id
get title return this._title

hasTag(arg return this._tags.includes(arg

XUHZNEMTRERTIF , ARSI Scroll ZE4E T KK BRI
Catalogltem 2§ , 3y RS “FRIFAMARAIE.

class Scroll extends CatalogItem...

constructor(id, title, tags, datelLastCleaned
super(id, title, tags

this._lastCleaned = datelLastCleaned

needsCleaning(targetDate
const threshold = this.hasTag("revered") ? 700 : 1500

return this.daysSincelLastCleaning(targetDate) > threshold

daysSinceLastCleaning(targetDate

return this._lastCleaned.until(targetDate, ChronoUnit.DAYS

XRE—E LRERIEER. ARFENESHAIRFETRELNERT , B2
AEPIFRARD. Phamik , X T aMTaTr REHR INEMARERLFLE | (BEAR
LHRER—1%E.

HREIEERRS MR AT INE 2 R, AR PR R ERE | ZATRAUA
AFE BFRFEIRNEIAR. MRILEBIENANRERE , HT2 T URZIXHR
WA, EMRFEEFAPELIBIE , HHLIIER /I, BRE—B RIS
R (0 BT R R A~ BB A IE AR SE T .

MESBEIRERNED , FERFERL XML BXR, BBFREA
“BH IR AR AT RERIEARRMTESF SR a |, IR E — MERSHIREL.,

IESAE Scroll ZEFIEE—NEME , SHIEM — 1 HEK Catalogltem 36,

class Scroll extends CatalogItem...



constructor(id, title, tags, datelLastCleaned
super(id, title, tags
this._catalogItem = new CatalogItem(id, title, tags

this._lastCleaned = datelLastCleaned

R TFRTREITART MR , HKEE NIRRT,

class Scroll...

get id return this._catalogItem.id
get title return this._catalogItem.title

hasTag(aString return this._catalogItem.hasTag(aString

a2 Scroll 5 Catalogltem 7 [AJfRIZK& =R,

class Scroll extends CatalogItem
constructor(id, title, tags, datelLastCleaned
super(id, title, tags
this._catalogItem = new CatalogItem(id, title, tags

this._lastCleaned = datelLastCleaned

BEARURFERMABLEMZIXERTRT , FEEXMIFF , TREE—RiE
LFEM.

BIEIAIEHMIIE Catalogltem AF % T Scroll —MAH : &4 Scroll SR AE— 4 H—
JCZ# Catalogltem Xf% . fEFAAREMHNRZIBEAT , ZFEMBT . B
MFF |, FEIFREEARNMLRE | XTREYRH—NEFM , SNV TEHIERH
6 & , FRX 6 HEHMEER—MRE. XKFREEEEARENRECAHE| B
X% (256) .

ANIEFERARBEXN RIS AXER (256) 28T, ™A —MaARTELBIF. IR
SREQLRALEMT |, Scroll 25F AT Catalogltem 25 id FELRIRFET A ID, {BAN
RIKIE Catalogltem M 3| FIKAMNE |, ABABEL X5 HEEH ID ML E B FM
B ID , TIAEEHA ID, iR , IRFEZAE Scroll 25 EIRMN id FE , 7EB1E
Scroll X B {E XA FER , A R{EMXE Catalogltem 2 id FFE. X—H6%
ATRARERRTS |, AT U ETRS .

class Scroll...
constructor(id, title, tags, datelLastCleaned
this._id = id

this._catalogItem = new CatalogItem(null, title, tags

this._lastCleaned = datelLastCleaned

get id return this._id



FA null /B0 ID BRI BRI , XFHRE—RM S MR ERT , FAEXRERK
EEMERTHRIEIRE , TANENER. SEEMTR , 2MEHaEn—MHT
ZHERM , MEENSBHEEKR ID.

AT Scroll SYHE N —MINBFEFFH MBI,

INERFEFF...

const scrolls = aDocument
map(record => new Scroll(record.id
record.catalogbData.title
record.catalogData.tags

LocalDate.parse(record.lastCleaned

BEXMRICASI AR (256) ME—LRBELRIBEWZ—IEENR

(repository) , EAME—MCENZAURBZMSAMBIEFF , IDCEXS
S TR Catalogltem X% , I/ ID 1EARS|. T —IESMERAENNEE
XA ID {EAEE Scroll MR IMERER. E4F , MABIEFHEXME , R ZH—
HHIAT , BAEERRANIERANE, EXLEEEHEEE , WRTUEA
WATEREEE (124) , IEBNBRR UK B FIK 1D EHEAS L4 Scroll 1)
HITERRER .

INERFEFF...

const scrolls = aDocument
map(record => new Scroll(record.id
record.catalogData.title
record.catalogData.tags
LocalDate.parse(record.lastCleaned
record.catalogData.id

catalog

class Scroll...

constructor(id, title, tags, datelLastCleaned, catalogID, catalog
this._id = id
this._catalogItem = new CatalogItem(null, title, tags

this._lastCleaned = datelLastCleaned

SRR Scroll RIS RER , FA{E M catalogID SKREFXF V) Catalogltem XT4 |
HSIAXAXE (MABHE Catalogltem X% )

class Scroll...



constructor(id, title, tags, datelLastCleaned, catalogID, catalog
this._id = id
this._catalogItem = catalog.get(catalogID

this._lastCleaned = datelLastCleaned

Scroll KIMERIEARNBEEEA title M tags XS T |, FTAFKA AR
Y (124) HEEAIXE.

INERFEFF...

const scrolls = aDocument
map(record => new Scroll(record.id
record.catalogData.title
record.catalogData.tags
LocalDate.parse(record.lastCleaned
record.catalogData.id

catalog

class Scroll...

constructor(id, title, tags, datelLastCleaned, catalogID, catalog
this._id = id
this._catalogItem = catalog.get(catalogID

this._lastCleaned = datelLastCleaned
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