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Bai viét nay ludc trich tir chudng Principles, Patterns and Practices trong cu 6n Agile
Software Development cla Robert C. Martin, nha xu at ban Prentice Hall, 2002.

Nhat ky than mén,

13 thang 2, 2002.

HOm nay dung la mot ngay xui xéo - Téi lam hong ca chuyén. T6i rat mudn gay an
tuong vai cac ngai "cuu hoc viéc" ¢ day nhung rat cuoc chi lam r6i tung ca 1én.

D6 la ngay dau tién téi dudc mdt chan hoc viéc vGi 6ng C. Toi qua la may man co
dudc chan hoc viéc nay. Ong C 1a mét tay trum I8p lang trong van dé phat trién phan
mém. D&u dé gianh dudgc chan viéc nay ding la ndy Ira. Cac tay hoc viéc cua dng C
thudng tré nén cac tay "cuu hoc viéc" sang gia. Diéu nay cé nghia dugc lam viéc vdi
ong C co gia tri ro rang.

T6i c ngd la hém nay téi s€ dugc gap 6ng ta nhung thay vi dé t6i bi mét ga "cyu
hoc viéc" niu t6i qua mot bén. Ga bao 6ng C ludn ludn dan cac tay hoc viéc di xuyén
qua phan dinh huéng trong nhitng ngay dau. G& néi 6ng C nhét quyét cho rdng phan
thuc tap dinh hudng la thiét thuc vai cac tay hoc viéc va né dan dén muc chat lugng
ma nguon ma o0ng ta ta du tudng.

T6i ndo nuc kinh khung. Day la mot cg hoi cho ho thay téi la mot tay lap trinh "ngon"
cG nao. Thé la toéi bao Jerry téi khong chd dugc nifra. Ga dap lai su ndo nuc cla toi
bang cach bao téi thdr viét mot chuong trinh don gidn cho ga. G& mudn téi dung
"Sieve of Eratosthenes" dé& tinh cac s6 nguyén. G& con bao t6i phai chuén bi xong
chuong trinh bao gém tron bd cac "unit tests" san sang dé "chdm" sau budi an trua.



Thét 1a khodi! T6i cd gan 4 tiéng ddng hd dé "xao ndu" mot chuong trinh gidng nhu
Sieve. Toi quyét tam thuc hién cong tac nay mot cach hét sic cé an tugng. Ma dan 1
dua ra nhirng gi t6i d3 viét. T6i ndm chdc Ia chudng trinh cua téi dugc chi thich cén
than va trinh bay gon gang.

X

Madan 1

[x*

* This class generates prime numbers up to a user -specified maximum.
* The algorithm used is the Sieve of Eratosthenes.

* <p>

* Eratosthenes of Cyrene, b.c. 276 BC, Cyreng, Libya; d.c.194 BC,Alexandria.
* He was the first man to calculate the circumference of the Earth,

* and was also known for working on calendars with leap years and

* running the library at Alexandria.</p>

*

* The algorithm is quite smple:

* Given an array of integers starting at 2, cross out all multiples of 2.

* Find the next uncrossed integer, and cross out all of its multiples.

* Repeat until you have passed the sgquare root of the maximum value.
*

* @authorAlphonse, @version 13 Feb 2002 atp

*/

import java.util.*;

public class GeneratePrimes {

/**

* @param maxValue is the generation limit.


@authorAlphonse
@version

*/
public static int[] generatePrimes(int maxValue) {
if (maxValue >=2){ // the only valid case
/I declarations
int s=maxValue + 1; // size of array
boolean[] f = new boolean[s];
inti;
/l'initialize array to true.
for (i=0;i<s i++)

f[i] = true;

/I get rid of known non-primes.

f[0] = f[1] = false;

Il sieve
intj;
for (i = 2; i < Math.sgrt(s) + 1; i++) {
if (f[i]) { //if i isuncrossed, crossits multiples.
for=2*i;j<s/j+=1i)

f[j] = false; // multiple is not prime

/I how many primes are there?

int count = 0;


@param

for(i=0;i<s i++){
if (f[i])
count++; // bump count.
}
int[] primes = new int[count];
/I move the primesinto the result.
for(i=0,j=0;i<s i++){
if (f[i]) // if prime
primes{j++] = i;
}
return primes; // return the primes.
} dse// maxVaue< 2

return new int[O]; // return null array if bad input.

Sau d6 t6i viét mot cai "unit test" cho GeneratePrimes. Xem & ma dan 2. Poan ma
nay dung JUnit framework nhu Jerry d& chi dan. N6 dung tinh chat hudng thong ké;
kiém tra xem cdi "generator" cd thé tao ra cac s& nguyén téi 0, 2, 3 va 100. Trong
trudng hgp th& nhat han khéng cé s6 nguyén nao ca. Trong trudng hdp thd nhi han
phai cé mot s6 nguyén va no phai la s6 2. Trudng hgp th& ba phai c6 hai s6 nguyén
va chdng phai la s6 2 va 3. Trudng hdp cudi phai la 25 s6 nguyén va s6 cudi phai la
97. Néu cac budc kiém tra déu diung, tdi gia dinh la cai "generator" lam viéc dung.
Toi e rédng khé cd thé tin cay tuyét dbi cach & trén, nhung téi khéng nghi ra dudc mot
trudng hgp nao mét "function” cd thé bi hdng ma cac budc kiém tra déu dung.



X

Ma dan 2
import junit.framework.*;
import java.util .*;
public class TestGeneratePrimes extends TestCase {
public static void main(String argq[]) {
Junit.swingui.TestRunner.main( new String[] {"TestGeneratePrimes'});
}
public TestGeneratePrimes(String name) {
super(name);
}
public void testPrimes() {
int[] nullArray = GeneratePrimes.generatePrimes(0);

assertEqual s(null Array.length, 0);

int[] minArray = GeneratePrimes.generatePrimes(2);

assertEquals(minArray.length, 1);

assertEquals(minArray[Q], 2);

int[] threeArray = GeneratePrimes.generatePrimes(3);



assertEqual s(threeArray.length, 2);
assertEqual s(threeArray[0], 2);

assertEqual s(threeArray[1], 3);

int[] centArray = GeneratePrimes.generatePrimes(100);
assertEqual s(centArray.length, 25);

assertEqual s(centArray[24], 97);

Tdi mat khoang mét gid ddng hd dé lam nhitng budc trén chay dudc. Jerry khéng
muon gap téi cho dén sau bubi an trua, bdi thé, téi danh tron bo thgi gian con lai doc
cubn Design Patterns ma Jerry dua cho toi.

Sau budi an trua, tdi ghé van phong cua Jerry va cho g& biét téi da thuc hién xong
chuong trinh. G& nhin téi va v8i mot nu cudi khé ta, hdn ndi: "DPudgc 1dm, hdy xem
th né thé nao."

G& dan toi va phong thi nghiém va cho t6i ngdi trudc moét may. G& ngdi bén canh toi
va yéu cau toi dua chuadng trinh cia téi vao may nay. Thé la téi chuyén ma nguodn tu
may laptop cua toi Ién.

Jerry xem xét hai ma ngu6n chirng nam phut roi ga Iac dau va bao: "Méy khéng thé
dua nhu’ng cai nay cho ong C xem dudc! Néu tao dé€ éng xem may cai nay, 6ng sé
dudi cb ca tao 1an may. Ong &y khdng phai la ngudi kién nhan dau."

Toi danh thét mot phat nhung b gilf binh tinh va hoi ga: "Chd né sai chd nao?"

Jerry thd dai va ndi: "Tui minh nén di xuyén qua ma ngudn nay vdéi nhau. Tao sé chi
cho may tirng diém moét cach 6ng C mudn thuc hién né nhu thé nao."



"Qua ro rang", ga tiép tuc, "cai main function mudén lam ra ba cai functions riéng
biét. Cai thr nhat khdi tao tdt ca cac bién ham va thiét |ap cai "sieve". Cai th nhi
thuc su thi hanh cai "sieve" va cai th(f ba tai két qua cua "sieve" vao mot day so
nguyén."

T6i nhan ra dudc y ga mudn noi gi. Cé ba khai niém chén trong cai function dé. Tuy
vay, to6i khong biét ga mudn t6éi phai lam gi vdi no.

G& nhin t6i mot luc, ré rang dang dgi toi phan Ung sao d6. Nhung rot cudc ga thd
dai, 1ac dau va....

<ddn doc bai ké tiép>

The Crafsman 2.
Crash Diet.

Robert C. Martin

Trong phéan trudc * Jerry, mét tay cuu hoc viéc yéu cau Alphonse, mét tay hoc viéc,
viét mot chuong trinh tao cac s6 nguyén dung "sieve of Etastosthenes”. Jerry, nh én
thdy Alphonse (ing dung tron bd thuét todn vao mét function "khéng tuong" nén da
yéu ciu Alphonse téch né ra theo ba khai niém: khd&i déng, (rng tao va chudn xudt;...
nhung Alphonse khéng biét phai bat déu tu déu...

Ga nhin t6i mét lac, rd rang dang dgi téi lam gi db. Nhung rét cudc gd thd dai, 1ac
dau va tiép tuc. "DE€ md réng ba khai niém rd rang hon, tao muén may tach ching ra
thanh ba methods riéng biét. Dong thdi vat hét nhitng cai phu chld khong can thiét
va dat mot cai tén kha haon cho cai class. May lam xong nh {tng th& d6 r6i phai bao
dam la may cai test van con chay dugc.”

Cac ban cé thé thay nhitng diém t6i d& lam trong M3 dan 3. T6i d& danh d&u nhiing
thay déi bdng chir ddm, y hét nhu Martin Fowler trinh bay trong cudn Refactoring cla
dng ta. Toi dbi tén cua cdi class thanh dang danh tlr, vit hét nhitng phu chi vé
chuyén Eratosthenes va tao ra ba methods tUr ba khai niém trong generatePrimes
function.



Tach ra ba functions buoc t6i phai dua ra moét s6 bién ham cula function thanh static
fields cua cai class. Jerry ndi cach nay lam r6 nh ithg bién ham nao la local va nhiing
bién ham nao c6 anh hudng rong Ién han.

Ma dan 3

PrimeGenerator .java, version 2

/**

* This class generates prime numbers up to a user -specified
* maximum. The algorithm used is the Sieve of Eratosthenes.
* Given an array of integers starting at 2: Find the first

* uncrossed integer, and cross out al its multiples. Repeat

* until the first uncrossed integer exceeds the square root of

* the maximum value.

*/

import java.util.*;

public class PrimeGenerator {
private static int s;
private static boolean]] f;

private static int[] primes,

public static int[] generatePrimes(int maxValue) {
if (maxValue< 2)

return new int[0];



else{
initializeSieve(maxValue);
sieve();
loadPrimes();

return primes; // return the primes

}
private static void loadPrimes() {

intij;

/I how many primes are there?
int count = 0;
for(i=0;i<s i++){

if (F[i1)

count++; // bump count.

primes = new int[count];

/I move the primes into the result
for(i=0,j=0;i<si++){
if (f[i]) // if prime

primegj++] =i;



private static void sieve() {
intij;
for (i = 2; i < Math.sgrt(s) + 1; i++) {
/'if i isuncrossed, cross out its multiples.
if (F[i]) {
for(j=2*i;j<sj+=1)

f[j] = false; // multiple is not prime

}

private static void initializeSieve(int maxValue) {
/I declarations
s=maxVaue+ 1; // size of array

f = new boolean[s];

[l initialize array to true.
for (inti =0;i <s;i++)

f[i] = true;

/I get rid of known non-primes
f[0] = f[1] = false;

}

Jerry bao t6i ma nay hgai I6n x6n, nén ga gianh 1ay ban danh va chi t6i cach don dep.
M3 dan 4 minh hoa nhitng gi g& d& lam. Thoat tién g3 vt di cai bién ham s trong



initializeSieve va thay thé n6 badng f.length. Sau d6 g3 d6i tén cla ba functions
(theo kiéu) g& cho la ¢ &n tugng hon. Cubi cung ga sdp xé&p lai cai "bo long"
initializeArrayOfIntegers (tir initializeSieve) dé€ cho dé doc hon mot chat. Cac
cai test van chay nhung thudng.

M3 dan 4

PrimeGenerator.java, version 3 (partial)

public class PrimeGenerator {
private static boolean[] f;

private static int[] result;

public static int[] generatePrimes(int maxValue) {
if (maxValue< 2)
return new int[0];
else{
initializeArrayOflnteger s(maxValue);
crossOutM ultiples();
putUncr ossed| nteger sl ntoResult();

return result;

}

private static void initializeArrayOfI ntegers(int maxValue) {
f = new boolean[maxValue + 1];
f[O] = f[1] =false; //neither primesnor multiples.
for (inti =2;i < f.length;i++)

f[i] = true;



T6i phai cong nhan ma nay rd haon mot chdt. Trudc gid toi nghi tao functions cé tén
sinh dong |a phi thai gid , nhung nhitng chinh d6i clia g& qua that lam cho ma ngudn
dée doc han.

T|ep theo Jerry tro vao crossOutMultiples, néi la g& nghi cum if(f[i] = true) co
thé 1am cho dé doc hon nifa. T6i nghi dén diém nay chirng mét phut Y dinh clia cac
cum nay dung dé kiém tra xem i khdng bi loai trir; thé la t6i d6i tén cua f thanh
unCrossed.

Jerry néi ma nay dudc hon nhung téi van chua hai 1ong véi nd vi né dan dén kha
nang phu dinh d6i (double negative) nhu unCrossed[i] = false. Bdi thé€ g& doi tén
cua day s0 thanh day isCrossed vdi chi s6 nho hon 2. Cac cai test van chay dudgc.

Jerry tach phan Iap bén trong (inner loop) cla crossOutMultiples function va goi nd
la crossOutMultipleOf. G& bao rang cac cum tuong tu nhu if (isCrossed[i] ==
false) dé nham lan nén ga tao ra function c6 tén notCrossed va thay cum if thanh
if (notCrossed(i)). Két ti€p ga chay thr may cai test lai.

Sau do Jerry hoi toi y nghia ciia phan s6 can do la gi. T6i t6n it thdi gid viét phu chu
gidi thich tai sao can phai lap lai cho dén phan sd can cua chiéu dai day s6. T6i co
tranh dua v&i Jerry bang cach tach phan tinh todn thanh mét function, ndi tdi c6 thé
dua vao phéan phu giai. Trong khi viét phu chi téi nhén ra rédng can s6 la phan t6 cuc
dai ciia s& nguyén trong mot ddy s8. B&i thé dé€ (’ng pho, toi chon cach goi dé
(maxValue) cho cac bién ham. Cu6i cung t6i bao dam cac tests van chay dudc. Két
qua cua cac thay déi trong Ma dan 5.

M3 dan 5

PrimeGenerator.java version 4 (partial)
public class PrimeGenerator {
private static boolean[] isCrossed;

private static int[] result;



public static int[] generatePrimes(int maxValue) {
if (maxValue < 2)
return new int[Q];
else{
initializeArrayOfIntegers(maxVa ue);
crossOutM ultiples();
putUncrossedl ntegersl ntoResult();

return result;

}

private static void
initializeArrayOfIntegers(int maxValue) {
isCrossed = new boolean[maxValue + 1];
for (inti = 2; i <isCrossed.length; i++)
isCrossed[i] = falsg;
}
private static void crossOutMultiples() {
int maxPrimeFactor = calcMaxPrimeFactor();
for (inti = 2; i <= maxPrimeFactor; i++)
if (notCrossed(i))
crossOutM ultiplesOf(i);
}
private static int calcMaxPrimeFactor() {
/' We cross out all multiples of primes. Thus, all crossed

[/l out multiples have p and q for factors. If p > sgrt of the



/I size of the array, then q will never be greater than 1.
/I Thus p isthe largest prime factor in the array, and is
/I dso the iteration limit.
double maxPrimeFactor = Math.sgrt(isCrossed.length) + 1;
return (int) maxPrimeFactor;
}
private static void crossOutMultiplesOf(int i) {
for (int multiple = 2*i; multiple < isCrossed.length; multiple += i)
isCrossed[multiple] = true;
}
private static boolean notCrossed(int i) {

return isCrossed[i] == false;

T6i bat dau ndm bdt dugc van dé nén lién xét lai method
putUncrossedIntegersIntoResult. T6i thdy rdang method nay cé hai phan. Phan
th& nhat dém cac s6 nguyén khong bi loai trong day s6, va tao nén day két qua
(bdng chiéu dai cla ddy sd). Phan th{& nhi dgi cac sé nguyén khong bi loai vao day
két qua nay. Bdi th&, nhu ban thdy trong Ma dan 6, toi tdch phan th nhét ra aé
hinh thanh function cho chinh nd va dop dep lat vat doi chat. Cac tests van chay
dudc. Jerry chi thoang gat dau. Ga co that su khodi nhitng diéu téi da thuc hién
khong?

Ma dan 6
PrimeGenerator.java, version 5 (partial).
private static void putUncrossedl ntegersl ntoResult() {
result = new int[numberOfUncrossedi ntegers()];
for (intj =0, i =2; i <isCrossed.length; i++)

if (notCrossed(i))



result[j++] =1i;
}
private static int numberOfUncrossedintegers() {
int count = 0;
for (inti = 2; i <isCrossed.length; i++)
if (notCrossed(i))
count++;

return count;

<ddén xem phan ké tiép>

* Trong nguyén ban la "In the last month's column..." nhung & day tam dich thoang
ra la "trong phan trudc" cho phu hgp véi tinh than cac bai craftsman dudc post Ién
dien dan (khong theo thang ma theo... tuy h &ng clia ngudi dich ;))

The Crafsman 3.
Clarity and Collaboration

Rober C. Martin

Lan trudc, Jerry, mét cuu hoc viéc yéu cau tay hoc viéc Alphonse viét mét chuong
trinh tao sé nguyén té dung phuong phap Iugt Eratosthenes (sieve of Eratosthenes).
Jerry duyét va giup Alphonse tach lugc (refactor) mé ngubn doé. Anh ta khéng duoc
hai long vdi két qua cua Alphonse. L&n trudc Alphonse thuc hién xong phéan
refactoring va nghi chac Jerry sé chdp thuén...



Jerry chi thoang géat dau. Liéu ga co that su khoai nhitng diéu t6i da lam khong?

Sau d6 Jerry di xuyén qua tron bd chuang trinh, doc lai tir ddu dén cubi nhu thé ga
dang doc bai chirng minh hinh hoc. G& bao t6i day la moét budc hét sic quan trong.
"Dén budc nay, tui minh da thuc hién refactoring cdc manh ma. Bay gid tui minh
xem th(r tron bd chuong trinh cé thé ndi lién nhau nhu mot dang téng thé".

T6i hoi: "Jerry, bd 6ng cling [am nhu thé véi chinh ma ngu6n cda 6ng sao?"

Jerry qudc mét 1&n va ndi: "O day tui tao 1am viéc vdi nhau theo nhém nén khong cd
cai ma nao la cla riéng tao hét. B6 may cho la cai ma nay cla riéng may ha?"

T6i tra IGi hét sic nhd nhé: "hét nghi nhu vay roi, 6ng anh hudng rat I6n dén ma
nguon nay."

G& tra Igi: "Ca hai thdng minh déu anh huéng dén nd, va day la cach 6ng C ua
chudng. Ong ay khong khoai bat cr mot ai lam chd ma nguon hét dau. Tra Igi riéng
cho cdu hoi clia may: bung vay, & day tui tao thuc nghiém cai "rg" refactoring va
don rac va day la phuong phap cua 6ng C."

Trong khi doc qua ma@ ngudn, Jerry thady ga khéng khodi cai tén
initializeArrayOfIntegers.

G& noi: "Cai dugc khadi tao & day thuc ra khéng phai la mot ddy s6 nguyén, ma la
moét ddy booleans. Nhung initializeArrayOfBooleans khong han la cach cai tién.
biéu ching ta thuc s mudn lam & method nay la liét ké ra mot danh sach cac s6
nguyén phu hgp va dé€ chidng 1én mot cai sang, roi sau dé loc va loai ra cac s6 khéng
phai s6 nguyén té (ie loai ra nhitng boi s6)". (Do do, danh sach Iic dau sé khong bi
gach chéo, nhitng sé bi loai sé sé bi gach chéo (crossed out )).

TO6i tra IGi: "Tat nhién!" Thé la téi vé 1dy ban danh va s(ra tén clia method doé thanh
uncrossIntegersUpTo. Toi cling thdy khdng khoai céi tén isCrossed lai dung cho
mot day booleans, nén tdi ddi né thanh crossedOut. Cac cai test van chay. Toi bat
dau thay thich may cdi trd ndy nhung Jerry van khong hé té vé dong tinh.



Sau do Jerry quay lai, hoi toi cé phai téi d@ mgd mang theo khdi thubc khi viét cai mé
maxPrimeFactor. (Xem Ma dan 6). Thoat dau tdéi hét siic ngd ngang nhung khi
xem lai doan ma va cac phu chu téi nhan thay ga cé ly. Eo 6i, toi thdy minh that la
ngu! Can béc 2 (Square root )* cua chiéu dai mot ddy s6 khdng han la nguyén sé.
Method do khong tinh thira s6 nguyén t6 cuc dai (max prime factor) **., Phan chu
gidi sai bét nén, hét sirc ngugng ngung toéi viét lai phan phu chl dé giai thich ré hon
cai cdn béc 2 nay dung dé€ lam gi va d6i tén nhitng bién , ham cho thich hgp. Cac
test van chay.

Ma dan 6

TestGeneratePrimes.java (Partial)

private static int calcMaxPrimeFactor() {

/I We cross out al multiples of p, where p isprime.

/I Thus, al crossed out multiples have p and g for factors.
/I p > sort of the size of the array, then q will never

/I be greater than 1. Thus p is the largest prime factor

/I inthe array, and is also the iteration limit.

double maxPrimeFactor = Math.sgrt(isCrossed.length) + 1;

return (int) maxPrimeFactor;



"dung +1 & day lam quai gi vay?" Jerry tru tréo Ién.

Toi nubt cai uc, xem lai doan ma va cudi cung tdi phat biéu: "Toi ngai Ia khi chi I8y
phan nguyén cua can béac 2, thi phan thap phan cla can bac 2 dé bi mat di, do dé
vong 1&p cé thé bj thiéu."

Ga bén hoi: "Cho nén may xa rac trong doan ma vdéi phan gia tang "+1" bgi vi may
bi hoang? Nhu thé thi ng6c qua, dep ngay cai tro gia tang "+1" d6 di va th( test lai."

T6i [am nhu thé va tron bd cac test déu chay. Toi suy nghi lai phan nay mot Iac vi nd
lam tdi run qua. Thé nhung tdi quyét dinh cé thé gidi han 13p lai thuc su chinh 1a s&
"thira s6 nguyén t6 cuc dai" va "thlra s6 nguyén t6" dé <= can bac 2 chiéu dai cua
day so.

"Phan thay d6i vira roi lam toi kha bdi r6i". Téi ndi vai Jerry. "T6i hiéu ngudn gbc
dang sau cai can bac 2, nhung tdi cam thdy khéng yén, biét ddu cé trudng hop
"bién" nao dé minh chua thay hét."

G3 Iam bam "OK, vay thi viét mot cai test khac dé& kiém tra chuyén dé di."

"T6i nghi t6i c6 thé kiém tra xem trong cac danh sach s& nguyén tir 2 dén 500 khdng
c6 trudng hgp & trén".

"OK, n€u né lam cho may cam thdy dé chiu hon, thi thar di." G3 ndi. RS rang la ga
bat dau trd nén mat kién nhan.

Thé Ia t6i viét cai testExhaustive function nhu trong Ma dan 8. Phan test mdi nay
chay ding va noi lo sg cua tbi lang xuéng.

Jerry diu xuéng mot chut. G& ndi: "Biét dudc ly do tai sao mot cai gi dé chay dugc
luén luén la mot diéu t6t; va lai cang tét hon khi ma kiém chirng dudgc may dung
bang cai test."



Sau d6 Jerry do qua tron bd m& ngudn va cac cai tests mot 1an nifa (xem Ma dan 7
va 8). Ga nga ngudi ra va suy nghi chirng mot phat roi ndi: "OK, tao nghi la tui minh
lam xong. M3@ ngudn nay xem ra du ro rang (clean) r6i dd. Tao sé dua cho 6ng C
xem."

Thé r6i ga nhin toi, lanh lung noéi: "Phai nhd, t&r nay vé sau khi may viét moét phan
nao dé, nén tim su giup d6 va nhg gilt cho ma ngudn rdé rang (clean). Néu may
nhing tay vao nhitng th(& dudi tiéu chuan nay, may khong "tho" & day dau."

Ga rao budc.

X

Ma dan 7
PrimeGenerator.java (final)
[x*
* This class generates prime numbers up to a user specified maximum.
* The algorithm used is the Sieve of Eratosthenes. Given an array of
* integers starting at 2: Find the first uncrossed integer, and cross out
* al its multiples. Repeat until there are no more multiplesin the array.
*/
public class PrimeGenerator {
private static boolean[] crossedOut;

private static int[] result;

public static int[] generatePrimes(int maxValue) {



if (maxValue< 2)
return new int[Q];

else{
uncrosslntegersUpTo(maxValue);
crossOutM ultiples();
putUncrossed| ntegersl ntoResult();

return result;

}
private static void uncrossl ntegersUpTo(int maxValue) {
crossedOut = new boolean[maxValue + 1];
for (inti = 2; i < crossedOut.length; i++)
crossedOut[i] = false;
}
private static void crossOutMultiples() {
int limit = determinelterationLimit();
for (inti =2;i <= limit; i++)
if (notCrossed(i))
crossOutM ultiplesOf(i);
}
private static int determinelterationLimit() {
/I Every multiplein the array has a prime factor that is
/'less than or equal to the sqrt of the array size, so we
// don't have to cross out multiples of numbers larger than that root.

double iterationLimit = Math.sgrt(crossedOut.length);



return (int) iterationLimit;
}
private static void crossOutMultiplesOf(int i) {
for (int multiple = 2*i; multiple < crossedOut.length; multiple += i)
crossedOut[multiple] = true;
}
private static boolean notCrossed(int i) {
return crossedOult[i] == false;
}
private static void putUncrossedl ntegersl ntoResult() {
result = new int[numberOfUncrossedintegers()];
for (intj =0, i =2;i <crossedOut.length; i++)
if (notCrossed(i))
result[j++] = 1i;
}
private static int numberOfUncrossedintegers() {
int count = 0;
for (inti = 2; i < crossedOut.length; i++)
if (notCrossed(i))

count++;

return count;



X

Ma dan 8
TestGeneratePrimes.java (final)

import junit.framework.*;

public class TestGeneratePrimes extends TestCase {

public static void main(String argy[]) {
junit.swingui.TestRunner.main(new String[] {" TestGeneratePrimes'});

}

public TestGeneratePrimes(String name) {
super(name);

}

public void testPrimes() {
int[] nullArray = PrimeGenerator.generatePrimes(0);

assertEquals(null Array.length, 0);

int[] minArray = PrimeGenerator.generatePrimes(2);
assertEquals(minArray.length, 1);

assertEquals(minArray[0], 2);

int[] threeArray = PrimeGenerator.generatePrimes(3);
assertEqual s(threeArray.length, 2);

assertEqual s(threeArray[Q], 2);
assertEquals(threeArray[1], 3);

int[] centArray = PrimeGenerator.generatePrimes(100);

assertEqual s(centArray.length, 25);



assertEqual s(centArray[24], 97);
}
public void testExhaustive() {
for (inti = 2; i<500; i++)
verifyPrimeList(PrimeGenerator.generatePrimes(i));
}
private void verifyPrimeList(int[] list) {
for (int i=0; i<list.length; i++)
verifyPrime(list[i]);
}
private void verifyPrime(int n) {
for (int factor=2; factor<n; factor++)

assert(n%factor = 0);

Qua la tai hoa! Téi cr ngd la giai phap nguyén thuy cda téi la thugng thang. Chut gi
do t6i van con cam thay nhu vay. Toi c6 phd truong tai nang cua t6i nhung to6i doan
la 6ng C danh gia cao su cong tac va tinh minh bach han tai nang ca nhan.

T6i phai thi nhan réng chuong trinh ndy dé xem hon Itc khai dau. N6 lai [dm viéc
ngon hdn mot ti nlra. Toi kha hai long va@i két qua va, mac du Jerry co thai d6 coc
cdn, lam viéc vdi ga téi cling thdy vui. T6i hoc hoi dudc rat nhiéu.

D&u vay, tdi thdy hdi chun budc véi chinh hiéu sut cua téi. Téi khong ddm nghi 13
may tay & day sé& khoai toi cho 1dm. Tdi cling khdng ddm chac dén bao bao gid ho
danh gia tdi du "ngon". Su thé s& khé khan hon téi nghi nhiéu 1dm.



* Square root hay can so la cach goi trudc day cho can bac 2, mét cach goi dugc dung sau nay & VN (chd thich
nay danh cho nhitng ai thac méc vdi 1 sé thudt nglt todn hoc xua va nay ;))

** max prime factor hay thira s6 nguyén t6 cuc dai (hodc phan t6 cuc dai nguyén sd) cling la nhirng thuat
nglr todn (quen dung) trudc day. cuc dai cd thé dich 1a t8i da néu mudn (chud thich ndy mét Ian nira danh cho
nhitng ai thac mac véi 1 s6 thuadt nglt todn hoc xua va nay ;))

<ddén doc phan k€ ti€p>

The Crafsman 4.
ATest Of Patient

Robert C. Martin

12 thang 7, 2002

Nhat ky than yéu,

T&i qua tdi ngdi tua clra sd hang gid, nhin cac vi sao md& dan trong bau trdi dém. Toi
thay viéc lam cua t6i va Jerry hom qua cé nhiéu xung d6t. T6i hoc héi rat nhiéu trong
khi lam viéc véi Jerry véi van dé tao s6 nguyén t6, nhung toi khong tin téi gay an
tugng gi véi ga. Va, that tinh ma ndi, tdi cling khdng né& ga cho 1dm. Thét ra, g& tén
kha nhiéu thgi gian mai dia cdc manh ma cho du nhitng manh ma nay lam viéc ngon
lanh.

HOm nay v&i mot bai tap mdi, Jerry dén gap toi. G& yéu cau toi viét mot chuang trinh
tinh thira s6 nguyén t6 cla s6 nguyén. Ga cho biét ga lam viéc vdi téi ngay tur dau
nén hai chiing tdi ngdi xuéng va bat dau lap trinh.

TOi tin chdc tbi biét cach lam. HOm qua ching tdi d& viét chuong trinh tao sd nguyén
t6. DO tim cac thira s6 nguyén td chi la van dé di xuyén qua danh sach cac sd
nguyén t6 va xét thir c6 thlra s6 nao tU cac s6 nguyén da dinh. Thé nén toi v4§ lay
ban danh va bat dau viét ma. Khoang nita gi6 sau khi viét va kiém tra, tdi lam dudc
nhu sau:



import javauutil.lterator;
import javauutil.LinkedList;

import java.util.List;

public class PrimeFactorizer {

public static void main(String[] args) {
int[] factors = findFactors(Integer.parsel nt(argg 0]));

for (inti = 0; i < factors.length; i++) System.out.printIn(factordi]);

public static int[] findFactors(int multiple) {
List factors = new LinkedList();
int[] primes = PrimeGenerator.generatePrimes((int) Math.sgrt(multiple));
for (inti =0; i < primes.length; i++)
for (; multiple % primeg[i] == 0; multiple /= primeg[i])
factors.add(new Integer(primesi]));

return createFactorArray(factors);

private static int[] createFactorArray(List factors) {
int factorArray[] = new int[factors.size()];
intj=0;
for (Iterator fi = factors.iterator(); fi.hasNext();) {

Integer factor = (Integer) fi.next();



factorArray[j++] = factor.intValue();

}

return factorArray;

Toi kiém tra chuong trinh bang cach chay nd vdi nhiéu thédng s6 khac nhau. Moi th
dudng nhu 6n thod. Chay chuong trinh vdi gia tri théng s6 100 cho tdi két qua 2, 2,
5 va 5. Chay né v@i 32767 cho t6i 7, 31 va 151. Chay vdi 32768 cho toi mudi 1am s6
hai.

Jerry ngdi nhin t6i. G& chang ndi nlra 18i. Diéu nay lam t6i hoi hoang nhung toi tiép
tuc ndn bdép va th& nghiém ma& ngudn cho dén Ilc téi hai long. Sau do, tdi bat dau
viét phan "unit tests".

Jerry hoi: "May lam gi vay?"

"Chuong trinh chay nén toi dang viét cac unit tests." Toi dap lai.

"Néu chuadng trinh da chay viéc gi may can unit tests?" Ga hoi tiép.

Toi khéng nghi dén diém nay. Tdi chi biét theo thong I& can phai viét unit tests. Toi
litu linh dodn mo: "DE ma céac |ap trinh vién khac biét dudc 1a chudng trinh dé
chay?"

Jerry nhin t6i khodng 30 gidy roi ga I&c dau va néi: "Thdi budi ndy ho day do tui may
cai gi & trudng vay?"

Toi d& IuBi khéng tra 18i dudc nhung g ngan téi lai bang mot cai nhin.



"OK", ga noi, "xo0a hét nhirng th& may da lam di. Tao chi cho may cach tui tao lam &
day."

Toi qua khéng chuén bi cho tinh thé nhu vy. G& muén téi xo0a nhing gi toi da tao ra
trong ba mugi phut qua. T6i chi ngdi yén, khong tudng tugng noi.

CuGi cung Jerry noi: "Xoa di."

TG6i tra 18i: "Nhung chuong trinh dé chay ma."

"Thi sao?" Jerry dap lai.

Toi bt dau ndi cau. Tdi ndi clng: "Chudng trinh nay chdng cé gi sai hét!"

"Thuc vay hd?" ga Iam bam va vé 1ay ban danh, xod hét ma nguon cla toi.

T6i diéng ngudi. Khong phai, téi dién tiét Ién. G& mdi vira chdm qua va xod hét do
clia tdi. Trong phut chéc 8y tdi chang con thiét gi dén uvu thé dugc lam moét tay hoc
viéc cho 6ng C n{ra. Hoc viéc ma phai dung dén nhitng ké tan bao nhu Jerry thi con
hay ho gi nra? VGi y nghi nhu thé va nhitng y nghi con kém phan tudng thudng khac
dién nhanh qua trong dau trong khi t6i nhin gad cham chap.

"A, tao thdy may ndi doa rbi dé." Jerry ndi mdt cach diém tinh.

T6i 1ap bdp nhung chang thét dudc gi cho minh bach.

"Nay." Jerry noi, r6 rang dang cG6 lam diu toi xudng. "BPUng c6 deo cl’ng vao ma
ngudn cla ma qua nhu vay. Chi c6 ba mudi phat lam viéc ma thdi chang phai la cai



gi ghé gém dau. May phai chuén bi tinh than vt bd thém ca déng m& ngudn nita
néu may mudn trd thanh mot th lap trinh vién gi dd. Vit bo dugc hang déng ma
nguon thudng la diéu t6t nhat ma may nén lam.

T6i budc miéng: "Nhung lam nhu thé€ thi qua la phi!"

Ga hdéi lai: "B6 may nghi gid tri cia chuong trinh nam trong ma ngudn sao? Khong
phai vay. Gia tri cia mot chuong trinh ndm trong cai dau cia may do."

G& nhin téi chirng mo6t gidy roi ti€p tuc. "Co bao giG may I3 tay xoa cai gi do may
dang lam chua? cai gi d6 mat cla may vai ngay lam viéc dé?"

"Co6 mot lan, & trudng". Téi ndi "Cai disk bi héng va ho sd luu trit cli dén hai ngay."

G& cau may gat dau biéu 16 su thdng hiéu roi hdi: "May maéat bao lau dé tai tao lai
nhirng cai da bi mat?"

"T6i ndm kha rd nhitng cdi bi mat nén chi méat cé nlra ngay dé€ tai tao."

"Ra thé may chang that su mat khdi lugng hai ngay lam viéc."

T6i chdng mang gi dén cai logic ciia ga. Toi khdng bat bé dugc nhung tdi khéng khoai
cai logic d6. Chi dan gian la t6i cdm thay bi mat mot khéi lugng hai ngay lam viéc!

Ga hdi tiép: "May c6 nhan thdy phan ma lam lai tét hon hay té han phan ma may bi
mat khong?"

"®, t6t hon nhiéu." Ti ndi, ngay 1&p tic hdi tiéc 1a dd phat biéu nhu thé. "Lan th(
nhi t6i c6 thé dung mot cau truc tét hon nhiéu."



Ga cudi. "Thé thi c6 thém 25 phan tram, may dua ra dudc mot gidi phap tot hon."

Logic cuia ga lam t6i buc minh. T6i |ac dau va gan nhu thét Ién: "Co phai 6ng gia dinh
la ching ta ludn luén vt b6 ma ngudn sau khi lam xong?"

Tra I18i cho su ngac nhién cua t6i, ga gat dau va néi: "Gan nhu la nhu vay. Tao gia
dinh chuyén vt bo ma ngu6n la mét viéc gia tri va hitu dung. Tao gia dinh may
khéng nén xem do la chuyén hoang phi. Tao gia dinh may khong nén 6m khu khu cai
ma nguon clia may."

<don xem phan ké tiép>

The Crafsman 5.
Baby Step

Robert C. Martin

24 thang Bay 2002

Jerry yéu cau toi viét mot chuaong trinh tao ra cac thira s6 nguyén t6. Toi viét xong,
chudng trinh chay ngon lanh va sau d6 ga xod mat chudng trinh d6. Toi kha buc
nhung Jerry bao: "DUng c6 qua deo c’ng vao ma ngudn ctia minh nhu thé."

T6i chdng khodi cdi trd nay nhung tdi khéng c6 mot chat ludn cl nao dé€ chéng choi
v@i gd. TOi chi ng6i yén, bat dong.

"OK", ga ndi, "Minh lam lai tir dau. Cach tui tao lam & day la viét 'unit tests' trudc".

Cai nay dung l1a kiéu nghién chuyén quai dan. T6i nhanh tri phan &ng ngay: "H&?"



"DE& tao chi cho may thdy." G& ndi. "Céng tac cua tui minh I3 tao ra moét day cac thira
s6 nguyén t6 tUr mot s6 nguyén. May nghi dugc trudng hgp test nao dgn gian nhat?"

"Trudng hgp gia tri dau tién la 2. Va trong dé n6 dua vé mot day véi chi mot s6 2."

"DUng ro6i." Ga néi. Va ga viét moét cai unit test nhu sau:

public void testTwo() throws Exception {

int factorg[] = PrimeFactorizer.factor(2);

assertEquals(1, factors.length);

assertEquals(2, factors[0]);

K€ ti€p ga viét mot doan ma rat dan gian cho phép cai "test case" bién dich.

public class PrimeFactorizer {

public static int[] factor(int multiple) {

return new int[0];

G& chay thur cai test va né bao 16i: "testTwo(TestPrimeFactors): expected: <1>
but was: <0>".

Dén day ga nhin t6i va ndi: "Lam cach gi don gian nhat d€ vugt qua céi test case
d’é.ll



D4y ding 1a vo ly chdng chét. "Y &ng la sao?" Toi héi. "Biéu don gidn nhat hén tra vé
mot day véi s6 2 trong do."

Ga tra IGi v@i vé mat nghiém nghi: " OK, lam vay di."

"Nhung ngd ngén qua." Téi noi, "Cai ma nay sai. Giai phap thuc su khéng chi tra vé
c6 s6 2."

"Ua, ding vay." G& dap 13i. "Nhung khudy nhon 1én mot ti dum tao di."

T6i thd dai buc doc, phap pha moét chut roi viét:

public static int[] factor(int multiple) {

return new int[] {2};

Tdi chay cai test va - tat nhién nd 6n ca.

T6i hoi "Cai nay chirng minh dudc diéu gi vay?"

"Né chd'ng minh 1a may cé thé€ viét mot cdi ham tim ra thira s6 nguyén t8 cua 2." G&
nodi. "No cling chirng minh la test dd on khi cai ham tra I6i dung vai s6 2."



TOi ddo mat lan nira. M3y th& nay nam dudi "cc" cla tbi. Téi ngd la lam mot tay hoc
viéc @ day sé dudc day mot cai gi dé co chd.

"Bay gid, cai test case ndo don gian nhat minh cd thé dua thém vao?" ga hoi toi.

Toi khong kim dudc, téi chi chiét mot cach diéu cot: "Oi, Jerry hay I& minh nén th
V@i s6 3?"

Va dau toi hgm trudc, khong ngd g& viét mot cdi "test case" cho s& 3 thét:

public void testThreg() throws Exception {

int factorg[] = PrimeFactorizer.factor(3);

assertEquals(1, factors.length);

assertEquals(3, factors[0]);

Chay cdi test nay né bdo 16i nhu d& doan trudc: "testThree(TestPrimeFactors):
expected: <3> but was: <2>".

"OK Alphonse, "Lam cach gi don gidn nhat d€ cai test case nay 6n."

M4t kién nhan t6i v§ 18y ban danh va danh vao nhu sau:

public static int[] factor(int multiple) {

if (multiple == 2) return new int[] {2};

else return new int[] {3};



Toi chay thir méy cai test va ching déu 6n ca.

Jerry nhin t6i vd&i mot nu cudi bat thudng. Ga noi: "OK, may cai test dé dat. Tuy
nhién, nhin ra khéng "chién" 1am phai khéng?"

G3 la ngudi bay cdi trd ngé ngan nay va bay gid ga di hdi tdi cd chién hay khong?
"Toi cho rang tron bd bai tap nay kha nan dé." T6i néi.

G3 I3 di va tiép tuc. "C& mdi 1an may thém vao mot "test case" mdi, may phai cho né
vugot qua dudgc bang cach lam cho ma ngudn cang tong quat han. Bay gid thi dua ra
thay d6i don gian nhat, tong quat hon giai phap dau tién ciia may xem sao."

T6i nghi vé van dé nay chirng mot phut. R6t cudc Jerry dad hoi toi vai diéu can tri
ndo. Bung vay, cb gidi phap téng quat han nita. T6i v6 18y ban dénh va gd nhu sau :

public static int[] factor(int multiple) {

return new int[] { multiple};

C&c cai tests déu 6n ca va Jerry mim cudi nhung tdi van khéng thé hinh dung lam
sao may cai tro nay dua dén van dé tao ra thira s6 nguyén t6. Dé€n mdc nay diéu duy
nhét toi cd thé phat bi€u la nhitng cdi tro quai dan nay chi phi thdi gian. Tuy nhién
t6i van khong ngac nhién may khi Jerry hoi t6i: Bay gid, cai test case nao don gian
nh&t minh cé thé dua thém vao?"

"R6 rang la cho trudng hop s& 4." T6i ndi mot cah thiéu kién nhan va vé 18y ban
danh, toi viét:

public void testFour() throws Exception {



int factorg[] = PrimeFactorizer.factor(4);
assertEquals(2, factors.length);
assertEquals(2, factorg 0]);

assertEquals(2, factorg 1]);

T6i ndi "Toi du phong cai 'assert' th& nhat sé hdng vi chiéu dai cua day chi cho 1."

Qua vay, khi chay th cai test ndé tudng trinh: "testFour(TestPrimeFactors)
:expected <2> but was <1>".

Toi héi: "Toi dodn éng mudn tdi dua ra thay dGi don gian nhét c6 thé lam cho céc céi
test déu on va tao ra phuong th(rc thira s6 tong quat haon?"

Jerry gat dau.

To6i c6 gédng phdi hgp gidi quyét cho cai test case trudc mét, |G cac test case tdi biét
sé€ dung dén sau. Cai trd nay that la ai oan nhung Jerry mudn vay. Két qua nhu sau:

public class PrimeFactorizer {
public static int[] factor(int multiple) {
int currentFactor = 0;
int factorRegister[] = new int[2];
for (; (multiple % 2) == 0; multiple /= 2)
factorRegister[currentFactor++] = 2;
if (multiple!=1)

factorRegi ster[currentFactor++] = multiple;



int factorg[] = new int[currentFactor];
for (inti =0; i < currentFactor; i++)
factord[i] = factorRegister[i];

return factors;

Poan ma nay qua hét cac cdi test nhung nhin kha 16n xdn. Jerry nhan mat nhu thé
ga danh dugc mui hoi thdi dau day. Ga noi: "Minh phai 'refactor' cai nay trudc khi di
ti€p."

"Hugm da." T6i phan ddi. "T6i dong y nd 10n xo0n nhung sao minh khoéng lam cho ndé
chay trudc roi 'refector' lai néu c6 da thdgi gian?"

"Tr&i! Khdng dugc!" Jerry néi. "Minh can phai 'refector' ngay IGc nay dé& cé thé thay
cau trdc thuc su ti€n hod, khong thi ching ta chi chGng chat cai bira bon trén cai bura
bén va ching ta sé khong con biét minh dang lam gi nira."

"OK." T6i tha dai. "Thi don dep."

Thé r6i hai dlra toi tach lugt phan ma nay mot chut. Két qua nhu sau:

public class PrimeFactorizer {

private static int factorIndex;

private static int[] factorRegister;



public static int[] factor(int multiple) {
initialize();
findPrimeFactors(multiple);

return copyToResult();

private static void initialize() {
factorindex = 0;

factorRegister = new int[2];

private static void findPrimeFactors(int multiple) {
for (; (multiple % 2) == 0; multiple /= 2)
factorRegister[factorindex++] = 2;
if (multiple!=1)

factorRegister[factorlndex++] = multiple;

private static int[] copyToResult() {
int factors]] = new int[factorlndex];
for (inti = 0; i < factorIndex; i++)
factorg[i] = factorRegister][i];

return factors;



Jerry tuyén bd: "Dén Ilc cho cdi test case k€& ti€p." va ga chuyén ban danh dén toi.

T6i van chua thé nhan ra trd nay di d&n dau nhung chi biét khéng céch gi thoat ra
dudc. Mot cach nhan nhugng toi go cai test case nhu sau:

public void testFive() throws Exception {
int factorg[] = PrimeFactorizer.factor(5);
assertEquals(1, factors.length);

assertEquals(5, factors[0]);

"That 1a ly thd." Téi ndi trong khi nhin cham chdp vao cai 'bar' mau xanh, "né chay
ma chdng can thay ddi gi hét."

"Bang la ly thd". Jerry néi ti€p. "Hay thir cai test case k€ ti€p."

LGc nay t6i bi thu hat r8. Toi khong du tudng cdi test case chi chay nhu vay. Ngdm
nghi vé van dé nay, t6i cling chua hudng ’ng thuc su nhung ré rang nd chay. Toi
kha chdc cai test két ti€p sé hdng nén gd doan test nhu sau sau va chay thu:



public void testSix() throws Exception {
int factorg[] = PrimeFactorizer.factor(6);
assertEquals(2, factors.length);
assertContains(factors, 2);

assertContains(factors, 3);

private void assertContains(int factord[], int n) {
String error = "assertContains." + n;
for (inti =0; i < factors.length; i++) {
if (factord[i] == n)
return;

}

fail(error);

"Ui!l Cdi test nay cling &n ludn!" tdi rd 1&n.

"Ly tha." Jerry gat gu. "Vay 7 sé chay ludn phai khéong?"

"Vang, téi nghi vay."



"vay thi bd né di va di théng t&i 8, né khéng qua dudc cai test dau!"

G& dung. 8 phai hong vi ddy factorRegister qua nho.

public void testEight() throws Exception {
int factorg[] = PrimeFactorizer.factor(8);
assertEquals(3, factors.length);

assertContainsMany(factors, 3, 2);

private void assertContainsMany(int factorg], int n, int f) {
String error = "assertContaing(" + n+"" +f +")";
Int int count = O;
for (inti =0; i < factors.length; i++) {
if (factordi] ==f)
count++;
}
if (count !=n)

fail(error);

"Pang la nhe nhom!, né haéng roi!"

"Ua." Jerry dap "vi bi qua gidi han chiéu dai clia ddy. May cé thé [am né vugt qua
dudc bdng cach gia tdng chiéu dai cla factorRegister nhung cach nay khdéng téng
quat hon dugc."



"Thi cr thir xem sao roi minh gidi quyét van dé chiéu dai cla day sau."

Thé 1a tdi ddi 2 thanh 3 trong ham initialize va cé cai 'bar' mau xanh.

"OK," t6i noi, "sd cuc dai cla cac thira s6 minh cd thé cé la gi?"

"Tao nghi hinh nhu la 16ga 2 ciia mot s6 hay sao dd." Jerry ndi.

"Hang da!" T6i ndi, "Cé thé minh dang di vong vong day. S6 I6n nhat minh cé thé xur
ly la may? khong phaila 2 mi 64 sao?"

Jerry dap "Tao chéc Ia khéng thé han con s6 db."

"OK, vay thi th(r tao ra chiéu dai cla factorRegister Ia 100 di. N6 Ién du dé xur ly bét
clr s6 nao minh ném téi nd."

"Dudgc thdi." Jerry ndi "MOt trém s& nguyén thi chdng cé gi phai lo."

Chung t6i thir va cac cdi test van chay.

TOi nhin Jerry va ndi: "test case k & ti€p cla toi dé nha. Chac chadn nd sé hong."

Ga dap "Thi thur di."

Nén t6i gd nhu sau:



public void testNing() throws Exception {
int factorg]] = PrimeFactorizer.factor(9);
assertEquals(2, factors.length);

assertContainsMany(factors, 2, 3);

"Trgi, né héng that." T6i ndi. "Cho cai test qua dudc cling dan gian théi. Toi chi can
bd di 2 nhu mot s6 dac biét trong findPrimeFactors va dung ca 2 va 3 cho thuat toan
tong quat." Thé la t6i diéu chinh findPrimeFactors nhu sau:

private static void findPrimeFactors(int multiple) {
for (int factor = 2; multiple !'= 1; factor++)
for (; (multiple % factor) == O; multiple /= factor)

factorRegister[factorindex++] = factor;

"OK, dat". Jerry noi. "Bay giG xem thur cai test case ti€p theo nao hong?"

"Um, thudt todn don gidn tdi dung dé chia dudc tir sG phi nguyén t8 1dn s& nguyén
t6. Kiéu nay s& khdng thuc hién cho dling dudgc nén phién ban dau cla chuang trinh
chi chia dugc tir s6 nguyén t6. Thuat toan dau danh cho sd phi nguyén td sé chia cho
4 nén toi mudng tugng 4X4 sé hong.

public void testSixteen() throws Exception {
int factorg[] = PrimeFactorizer.factor(16);
assertEquals(4, factors.length);

assertContainsMany(factors, 4, 2);



"Uil Cai test nay qua khéi." T6i ndi "Lam sao nd qua khdi dugc ca?"

"N6 qua dudc vi tat ca cac s6 2 da dudgc loai bo trudc khi may thir chia cho 4, nén 4
khéng bao gid nhan ra nhu mot thira s6. Nén nhd, nd cling khong thay nhu mét thira
s0 hoac la 8, hoac la 4!"

"Tat nhién!" t6i tra Igi. "Tat ca cac s6 nguyén t6 bi dGi bo trudc cac da hgp. That ra
thut todn dung dé€ kiém tra cdc da hdp khdng dinh du gi hét, nhung diéu dé ¢
nghia la toi khong hé can day cua cac s6 nguyén té trong phién ban dau caa toi."

"Pang thé." Jerry nodi. "D6 la ly do tai sao tao xoa no."

"Vay thi xong? Minh hoan thanh r6i phai khong?"

Jerry hodi: " May cé thé nghi ra dudc cdi test case nao bi hong khdng?"

"T6i khong biét nira, hdy thir 1000 di." TGi tra |Gi.

"A, kiéu chgi 6m dém. OK, ther di."

public void testThousand() throws Exception {
int factorg[] = PrimeFactorizer.factor(1000);
assertEqual (6, factors.length);
assertContainsMany(factors, 3, 2);

assertContainsMany(factors, 3, 5);



"N6 chay lu6n! OK, hay la..."

Chang tdi thr nhiéu test case khac nhung cdi ndo cling én ca. Phién ban nay cua
chudng trinh dan gian hon phién ban dau tién cla téi nhiéu va chay nhanh haon nira.
Hen chi Jerry d& xoda di phién ban dau.

Diéu 1am t6i kinh ngac va van con lam téi kinh ngac 1 sau mdi cai test case ching
toi lai tudn ra mot giadi phap t6t hon. Néu khdng r&n 1én mdi [An mot test case thi toi
khéng nghi sé bao gid dinh vao 18i khai trién don gian nay. Téi khéng biét chuyén gi
s€ xay ra vdi nhitng projects I8n hon nira?

HOm nay t6i da hoc dugc doi diéu.

<ddén xem phan ké tiép>
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Su kién ngay hém qua lam t6i |a ngudi. Jerry va toi giai quyét xong van dé tao thua
s6 nguyén td bang cach tudn qua moi lan mot test case ti hon. Day la mot cach giai
quyét van dé ky la nhat ma téi tirng thay nhung né lai lam viéc ngon lanh hon giai
phap nguyén thuy cla toi.



T6i 1an quan vo dinh hudng trong cac hanh lang, ngadm nghi dén chuyén nay mai. Toi
chdng con nhg dén bira t6i hay & dau nira. T6i ngu thi€p di s6m hon ngay thudng va
chiém bao vé nhirng phan doan ciia may cai test bé nhd kia.

Sang nay khi toi trinh dién Jerry, ga noi:

"Chao Alphonse. May d& sdn sang cho mot chuong trinh that chua?"

"Ong thlra biét nhu thé! Thich qud, vang, tdi s&n sang! Tdi qua mét méy cai tro thur
nghiém nay 1am roi."

"T6t 1dm! Tui minh c6 mét chuong trinh goi la SMC dung dé€ bién dich trang thai nglr
phap h{ru han cia may vao moéi trudng Java. Ong C mudn tui minh bién chudng trinh
ay thanh moét dich vu trén mang."

"Y 6ng 1a sao?", tdi hai.

Jerry xoay qua ban phac thao rdi bat dau cung mot IGc giang giai va minh hoa.

"Minh sé viét hai chudgng trinh. Mot cai goi la SMCR Client va cai kia goi la SMCR
Server. Ngudi dung mudn bién dich trang thai nglr phap hitu han ciia may sé& dung
tén clia hd sd d€ goi SMCR Client. SMCR Client s& gdi hd sd dé dén mdt may dac biét
noi SMCR Server dang hoat déng. SMCR Server sé chay phan bién dich SMC va gdi
két qua bién dich vé SMCR Client. SMCR Client sé& viét cac di kién nay vao thu muc
cla ngudi dung. DG6i véi ngudi dung, cd ché nay khéng khac gi ho dang dung SMC
truc tiép."



"OK, téi nghi Ia téi hi€u v&n dé." Tdi noi. "Nghe kha don gian."

"N6 kha don gian that." Jerry dap. "Nhung dung dén sockets Iic nao ciing tha vi han
mot chuat."

Chang t6i ngdi xuéng may va, nhu thudng 1€, chudn bi tu thé viét cai unit test dau
tién. Jerry suy nghi mot Idc r6i tré lai ban phac thao va phac hoa ra mot biéu d6 nhu
sau:

"Day la y nghi cua tao vé SMCR Server." Ga ndi. "Chung ta s €& dat ma quan ly socket
vao class SocketService. Class nay sé don va quan tri cac truy cap tir bén ngoai
vao. Khi serve(port) dugc goi, né sé tao mét dich vu socket vdi port da an dinh va
bat dau ti€p nhan truy cap. Bat c’ khi nao c6 mot truy cap xay ra nd sé tao mot
thread md&i va chuyé&n giao nhiém vu diéu tdc sang method serve(socket) thudc
interface SocketServer. V3i cach dd, minh tach rGi ma quan tri socket ra khoéi phan
ma minh muén dung dé thao tac cac dich vu khac."

Khéng ndm dudgc 18i khai trién nay hiéu qua hay khéng, téi chi gat dau. RS rang ga
cb ly do d€ nghi nhu thé&. T6i chi theo dudi ma thdi.

K€ ti€p g viét cai test nhu sau:

public void testOneConnection() throws Exception {

SocketService ss = new SocketService();

ss.serve(999);



connect(999);

ss.close();

assertEquals(1, ss.connections());

"Chuyén tao lam ¢ day cé cai tén Intentional Programming (lap trinh c6 chu
dinh). Jerry ndi. "Tao goi cai doan ma trong IGc né chua tén tai. Lam nhu thé dé dién
dat chd y clia minh vé phucdng dién ma ngudn sé ra sao, lam viéc nhu thé nao."

"OK." Tdi dap. "Ong tao cai SocketService roi 6ng chi dinh nd tiép nhan cac truy
cap trén port 999. K€ ti€p c6 vé nhu 0ng truy cap vao dich vu méi vira dugc tao ra
trén port 999. Cudi cung 6ng dong SocketService va 'assert' rang ndé cé6 mot truy
C_ép-"

"Pang nhu thé." Jerry xac nhan.

"Nhung lam sao 6ng biét SocketService sé can cac connections method?"

"®, c6 18 n6 khdng can. Tao chi d&t nd & dé dé co thé test no."

"Nhu vay khong phi sao?" T6i dam hdi.

Jerry nghiém khic nhin t6i va tra I8i: "Khoéng cé gi 1am cho mot cai test dugc dé
dang lai la phung phi ca Alphonse. Tui tao thudng thém cac methods va cac classes
dan gian dé tao diéu kién test cac classes dé dang hon."

T6i khong khoai cai connnections() method nhung c& lam thinh.



Chdng téi chi viét vira du phéan contructor SocketService va cac methods serve,
close va connect dé co thé bién dich tron bd. Cac functions nay déu tréng nén khi
chung toi chay thir, cai test bi hong nhu du doan.

KE ti€p Jerry viét method connect nhu m ot phan cla cai class cho test case

private void connect(int port) {

try {

Socket s= new Socket("localhost”, port);

s.close();
}

catch (IOException €) {

fail("could not connect");

Chay test nay b&o 16i nhu sau: "testOneConnection: could not connect"

Téi ndi: "N6 hong vi khéng thé tim ra port 999 & dau hét, ding khong?"

"Pung vay!" Jerry tra ISi. "Nhung chuyén dé dé thdi. Day, sao may khong stra né di?"

Trudc gid toi chua bao giG viét ma cho socket nén khéng biét phai lam ti€p nhitng gi.
Jerry chi t6i dén phan ServerSocket trong Javadocs. Cac vi du & day xem ra rat daon
gian nén téi ngody thém trong cac methods c lia SocketService nhu sau:

public class SocketService {



private ServerSocket serverSocket = null;

public void serve(int port) throws Exception {

serverSocket = new ServerSocket(port);

public void close() throws Exception {

serverSocket.close();

public int connections() {

return O;

Chay phan ma nay no bao: "testOneConnection: expected: <1> but was: <0>"

"A ha!" T6i ndi: "N6 tim ra port 999. Qua da! nhung minh cidn dém sé Ian truy cap!"

Nén t6i d6i SocketService class nhu sau:



import java.io.l OException;
import java.net.ServerSocket;

import java.net.Socket;

public class SocketService {
private ServerSocket serverSocket = null;

private int connections = 0;

public void serve(int port) throws Exception {
serverSocket = new ServerSocket(port);

try {

Socket s = serverSocket.accept();

s.close();

connections++;

}

catch (IOException €) {

}

public void close() throws Exception {

serverSocket.close();

public int connections() {

return connections;



Nhung doan mé nay khéng chay, né cling chdng bao 16i. Khi téi chay phan test, né bi
treo.

"Chuyén gi day ca?" Toi thdc mac.

Jerry mim cudi. "Th&* xem may c6 thé mo ra khéng Alphonse. Do th & di."

"OK, xem thu. Cai chuong trinh test goi serve dé tao ra socket va tiép tuc goi
accept. O! accept khong trd vé cho dén khi n6é c6 dugc mot truy cap, va vi serve
khong hé tra lai nén minh khong hé c6 cg hoi goi connect."

Jerry gat dau. "Vay thi may dinh sra né thé nao Alphonse?"

T6i nghi nggi mot chut. Toi can goi function connect sau khi goi accept nhung khi
minh goi accept n6 khong tra vé cho dén khi minh goi connect. Nhin qua thi c6 vé
khéng thé& dugc.

"Khong phai la khong dugc dau Alphonse." Jerry cat ti€ng. "May chi can tao ra mét
cai thread."

To6i lai ngdm nghi thém mot chit nita. Bdng rdi, téi cé thé ddt phan goi cho viéc tiép
nhan truy cap trong mét thread khac rdi mdi bat 18y thread dé va goi budc truy cap.

T6i noi: "Toi biét ly do tai sao 6ng ndi tao ma ngudn cho socket thi vi han mot chat
roi do." va toi thay doi doan ma nhu sau:



private Thread serverThread = null;

public void serve(int port) throws Exception {
serverSocket = new ServerSocket(port);
serverThread = new Thread(
new Runnable() {
public void run() {

try {

Socket s = serverSocket.accept();

s.close();

connections++;

}

catch (IOException €) {

}



serverThread.start();

"SUr dung cai anonymous inner class hay 1am d6 Alphonse." Jerry néi.

"Cam dn." T6i cam thay sudng sudng khi dudc ga khen. "Nhung e n6é tao mét chum
dudi khi & cudi cai function."

"Minh refactor nd sau, dau tién c( chay cai test cai da."

Cai test chay 6n nhung Jerry c6 vé dam chiéu, nhu thé& ga vira bi ai néi déi.

"Chay cai test Ian nira xem Alphonse."

T6i vui vé nhan nat run va cai test lai chay ngon lanh.

"Lan nra." Ga noi.

To6i nhin g& mot gidy xem thir ga cd dua khéng. RS rang ga khdéng dua. Mat g& dan
chdt trén man hinh nhu thé& ga dang sdn lung "dribin". Thé& nén téi nh&n ndt mot [an
nifa va thdy: "testOneConnection: expected:<1> b ut was:<0>"

"Hang d&!" toi rd 1én. "Khong thé nao!"

"®, ¢ thé chd." Jerry noi. "Tao dang dgi né xay ra."



T6i nhan nut lién tuc. Trong mudi lan cé dén ba lan hong. Khong biét toi cé loan tri
khong? lam sao chudng trinh lai gid tro nhu vay?

"Lam sao Ong biét dugc vay Jerry? Ong c6 lién hé gi dén s&m truyén Aldebran ha?"

"Khdng, tao cé viét loai ma nay trudc ddy nén biét dbi diéu cdn du phong. May cé thé
minh giai chuyén gi xay ra khéng? Suy nghi cho thdu dao va ky cang do."

Dlng la dau ddu nhung toi bat dau rap tung phan lai véi nhau. Téi dén ban phac
thado va vé ra:

Khi da@ minh giai xong, téi tudng trinh su vu cho Jerry. "TestSocketServer ggi thong
diép serve(999) dén SocketService. SocketService tao ServerSocket va
serverThread r6i tra vé. Sau dé TestSocketServer goi connect phan doan da tao
nén client socket. Hai sockets nay han d& tim thdy nhau bdi vi ching ta khéng nhéan
dugc 16i 'could not connect'. ServerSocket han da ti€p nhan truy cap nhung cé I&
serverThread chua cé co hdi dé€ chay. Va trong khi serverThread bi can, function
connect dong client socket lai. K€ tiép TestSocketServer gdi thong diép dong clra
dén SocketService va phan doan nay dong serverSocket. Khi serverThread co cg
hdi goi function accept thi server socket da dong mat."

"Tao nghi may dung d6." Jerry néi. "Hai bién c@ - ti€p nhan va déng - thi€u dong bo
va hé thong nay de hong vdi cac trinh tu xay ra. Cai nay mir]h goi la truéng hgp don
dudi (race condition). Ching ta phai bao dam thdng cudc dudi chay nay."

Chulng tbéi quyét dinh th& nghiém gia thuyét cla t6i bang cach dua vao cac print
statement trong khdi 'catch' sau khi accept dugc goi. Han vay, trong mudi lan test,
chung toi thay théng diép nay ba lan.



Jerry héi toi: "Thé thi lam sao minh cho unit test chay day?"

"Theo tdi nghi, dudng nhu cai test khdng thé chi md client socket rdi déng lai ngay
l[ap tuc." To6i dap "N6 can phai dgi budc ti€p nhan."

G& ndi: "Minh cé thé& dgi 100ms trudce khi déng client socket."

"Ua, chéc la dudc nhung hdi e." Toi tra Idi.

"Hay xem th{& minh lam cho né chay dudc hay khong cai da roi tinh chuyén refector
sau."

Nén tdi thay d6i method connect nhu sau:

private void connect(int port) {
try {

Socket s = new Socket("localhost”, port);

try {

Thread.s eep(100);



}

catch (InterruptedException €) {

}
s.close();
}

catch (IOException €) {

fail("could not connect");

Phan thay ddi cho két qua test 10 trén 10.

"GAm that." T6i nodi. "Khi minh d6i phd vé@i nhiéu threads thi phai dé chirng trudng
hogp d6n dudi (race condition). Nh&n nut test nhiéu lan 1a mot théi quen tét nén tap."

"Hén la minh kham pha ra nd trong may cai test case." ToOi noi. "Khong thi kho ma
ki€m ra nd sau khi hé théng da chay."

Jerry chi gat dau.

<ddén xem phan ké tiép>
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Lan trudc Alphonse va Jerry khai dau trén mot framework java don gian ho trg dich
vu socket. Test case th(r nhat cua ho vach ra trudng hgp don dudi (race condition)
ma ho d& gidi quyét &n thod. Chudi unit test hién tai dudc dan ¢ Ma dan 1 va m3
ngudn chinh & Ma dan 2.

import junit.framework.TestCase;
import junit.swingui.TestRunner;
import java.io.l OException;

import java.net.Socket;

public class TestSocketServer extends TestCase {
public static void main(String[] args) {

TestRunner.main(new String[]{ " TestSocketServer'});

public TestSocketServer(String name) {

super(name);

public void testOneConnection() throws Exception {
SocketService ss = new SocketService();
ss.serve(999);

connect(999);



ss.close();

assertEquals(1, ss.connections());

private void connect(int port) {
try {

Socket s = new Socket("localhost”, port);

try {

Thread.s eep(100);

}
catch (InterruptedException €) {
}
s.close();
}

catch (IOException €) {

fail("could not connect");



import java.io.l OException;

import java.net.*;

public class SocketService {
private ServerSocket serverSocket = null;
private int connections = 0;

private Thread serverThread = null;

public void serve(int port) throws Exception {
serverSocket = new ServerSocket(port);
serverThread = new Thread(
new Runnable() {
public void run() {

try {

Socket s = serverSocket.accept();

s.close();

connections++;

}

catch (IOException €) {



);
serverThread.start();

}

public void close() throws Exception {

serverSocket.close();

public int connections() {

return connections;

Sau gid giai lao, ching tdi trd lai va sin sang tiép tlc vdi SocketService.

"Chlng ta d& ch’ng minh dugc minh cé thé truy cdp mot lan. VAy hay th( truy cap
nhiéu lIan xem sao." Jerry noi.

"Nghe dugc I1dm." Toi tra IGi. Sau d6 toi viét cai test case nhu sau:

public void testM anyConnections() throws Exception {

SocketService ss= new Socket Service();

ss.serve(999);



for (inti=0;i<10;i++)
connect(999);

ss.close();

assertEquals(10, ss.connections());

"OK, cai test nay hong." T6i noi.

"Y nhu udc doan". Jerry dap. "Cai SocketService chi goi method accept mét lan.
Chung ta céan dat budc goi dé vao moét vong lap."

"Khi nao vong lap dé cham dut?" T6i hai.

Jerry nghi nggi 1 ti va nodi: "Khi ching ta goi method close cliia SocketService."

"Nhu thé nay chdang?" Va to6i hiéu dinh nhu sau:

public class SocketService {
private ServerSocket serverSocket = null;
private int connections = 0;
private Thread serverThread = null;

private boolean running = false;

public void serve(int port) throws Exception {
serverSocket = new ServerSocket(port);

serverThread = new Thread(



new Runnable() {
public void run() {
running = true;
while (running) {
try {

Socket s = serverSocket.accept();

s.close();

connections++;

}

catch (IOException €) {

}

);

serverThread.start();

public void close() throws Exception {
running = falsg;

serverSocket.close();

T6i chay cai test va ca hai déu dat.



"T6t." Ti ndi. "Bay gid ching ta cd thé truy cdp bao nhiéu tuy thich. Khdng may cai
SocketService chdng lam gi nhiéu khi minh truy cdp dén nd. N6 chi déng lai ma
thoi."

"Ua, d6i né di." Jerry ndi. "Minh hdy budc SocketService gdi thong diép "Hello" moi
khi ching ta truy cap dén no."

Tdi khdng can chuyén ndy cho 18m. Téi ndi: "Tai sao minh lam ban cai
SocketService bdng thong diép "Hello" chi d€ thod man cai test cua minh?
SocketService co thé gdi thong diép thi t6t nhung minh khdng muén théng diép
nay la mét phan cta ma ngudn SocketService!"

"Pang thé!" Jerry dong y. "Minh muoén thong diép dudc chi dinh va xac thuc do cai
test."

"Minh lam sao day?" Toi hoi.

Jerry mim cuGi dap: "Chulng ta dung cdi Mock Object pattern. N6i mot cach ngan
gon, minh tao ra moét cai interface tir d6 SocketService sé thao tac sau khi nhan
mot truy cdp. Chung ta sé& cb cai test U'ng dung céi interface d6 dung dé gdi thdng
diép "Hello". Sau dd, minh s& cd cai test dung dé doc théng diép tur socket cua client
va xac thuc thong tin dugc gdi di mét cach dang dan."

T6i chdng biét Mock Object pattern Ia gi ca va thanh phén interface clia gé lam toi
béi réi. "Ong chi cho t6i dugc khong?" Toi hi.

Thé rbi Jerry vG 18y ban danh va bat dau go.

"P3u tién chung ta viét cai test."



public void testSendM essage() throws Exception {
SocketService ss= new SocketService();
ss.serve(999, new HelloServer ());
Socket s=new Socket(" localhost" , 999);
InputStream is = s.getlnputStream();
InputStreamReader isr = new InputStreamReader (is);
BufferedReader br = new BufferedReader (isr);
String answer = br.readLine&();

s.close();

assertEquals(" Hello" , answer);

Toi kiém tra doan ma nay cén than. "OK, 6ng tao ra cai goi |a HelloServer va dua
nd vao trong method serve. Cai nay sé lam hong hét cac cai test khac!"

"Hay |dm!" Jerry th6t 1&én. "Diéu d6 c6 nghia la ching ta can refactor nhirng test khac
trudc khi ti€p tuc."

"Nhung cac dich vu trong hai cdi test kia chdng lam gi hét." Toi y kién.

"Tat nhién la ching lam viéc - ching dém s6 truy cap! May cé nhd la may ghét may
cai bi€n s0 truy cap dén thé nao khong, va nd chi la phan phu ma théi? Bay gid minh
sé€ dep chung di."

"Minh sdp slra lam thé& a?"

"Xem day." Jerry cudi ré. "Dau tién chlng ta d6i hai cai test va thém bién sb
connections vao test case."



public void testOneConnection() throws Exception {
ss.serve(999, connectionCounter);
connect(999);

assertEquals(1, connections);

public void testManyConnections() throws Exception {
ss.serve(999, connectionCounter );
for (int i=0; i<10; i++)
connect(999);

assertEquals(10, connections);

"K€ ti€p minh tao cai interface."

import java.net.Socket;
public interface SocketServer {

public void serve(Socket s);

"Sau dd chung ta tao bién s6 connectionCounter va khdi ddong né trong constructor
cla TestSocketServer bidng mdt anonymous inner class dé né tang cdp bién sd
connections.



public class TestSocketServer extends TestCase {
private int connections=0;

private SocketServer connectionCounter;

public static void main(String[] args) {

TestRunner.main(new String[]{ " TestSocketServer"});

public TestSocketServer(String name) {
super(name);
connectionCounter = new SocketServer () {
public void serve(Socket s) {

connections++;

"Cubi cung, ching ta cho nd bién dich tron bd bang cach thém déi s6 phu vao
method serve cua SocketService va bién cai test mdi thanh phan chd giai (dé no
khdi chay)."

public void serve(int port, SocketServer server) throws Exception {



"OK, tdi biét y 6ng r6i." T6i noi. "Hai cai test cl lGc nay han phai hong bdi I&
SocketService khong bao gid gay ra method serve tU d6i s6 SocketServer cua
no."

Tat nhién cac cai test da hong vi chinh ly do ay.

Toi biét phai lam gi ké tiép. T6i v4 I8y ban danh va thay d6i nhu sau:

public class SocketService {
private ServerSocket serverSocket = null;
private int connections = 0;
private Thread serverThread = null;
private boolean running = false;

private SocketServer itsServer;

public void serve(int port, SocketServer server) throws Exception {
itsServer = server;
serverSocket = new ServerSocket(port);
serverThread = new Thread(
new Runnable() {
public void run() {
running = true;
while (running) {
try {
Socket s = serverSocket.accept();

itsServer.serve(s);



s.close();

connections++;

} catch (IOException €) {

);

serverThread.start();

Poan ma nay lam céac test chay dudc.

"Hay lam!" Jerry ndi. "Bay giG ching ta phai lam cho cai test mdi chay."

Thé nén t6i thdo bo phéan chd giai cho doan test va bién dich né. N6 "la lang" trong
phan HelloServer.

"®, dung rdi. Minh phai thuc thi cadi HelloServer. N6 sé& phun ra ch{r "hello" tir
socket, phai khong?"

"Pang thé." Jerry xac nhan.

Thé rdi toi viét cdi class mdi trong h6 sd TestSocketServer.java nhu sau



class HelloServer implements SocketServer {
public void serve(Socket s) {

try {

PrintStream ps = new PrintStream(s.getOutputStream());
ps.printin("Hello");
}

catch (IOException €) {

}

C4c test déu 6n.

"Cling dé théi." Jerry néi.

"Ua. Phan pattern Mock Oject kha hfu dung. N6 cho phép ta duy tri cdc ma dung dé
test trong k& hoach test. SocketService khong biét gi ca."

"Con hi{tu dung han thé." Jerry tra IGi. "Cac servers that cling sé ing dung interface
SocketServer."

"Toi biét." Toi tra I8i. "That ly tha khi thdy tUr nhu cau tao ra mot unit test dua minh
dén cho tao ra mét dd hinh hitu dung mdt cach téng quat."

"Diéu nay thudng xay ra ma." Jerry néi. "Tests la ngu' Gi dung d6. Nhu cau dung tests
thudng trung hgp véi nhu cau cla ngudi dung that su."



"Nhung tai sao lai goi nd la Mock Object?"

"Hay nghi trén phudng dién thé nay. HelloServer dung dé thay thé cho, hodc 1a mét
ban nhap, cia mot server that. Cai pattern nay cho phép ching ta thay thé& ban nhap
cua chuyén test vao ma ngu6n ng dung that su."

"A ra vay." T6i dap. "Thdi thi bay gid minh nén don dep phan m3& nay va xoa bo cai
bién s6 truy cap vo dung kia vay."

"Bong y."

Thé rbi chung t6i don dep thém mot chudt nira va nghi giadi lao. KE&t qua cula
SocketService nhu sau:

import java.io.l OException;

import java.net.*;

public class SocketService {
private ServerSocket serverSocket = null;
private Thread serverThread = null;
private boolean running = false;

private SocketServer itsServer;



public void serve(int port, SocketServer server) throws Exception {
itsServer = server;
serverSocket = new ServerSocket(port);
serverThread = makeServerThread();

serverThread.start();

private Thread makeServerThread() {
return new Thread (
new Runnable() {
public void run() {
running = true;
while (running) {

acceptAndServeConnection();

private void acceptAndServeConnection() {
try {
Socket s = serverSocket.accept();
itsServer.serve(s);

s.close();



}

catch (IOException €) {

}

public void close() throws Exception {
running = false;

serverSocket.close();

<don xem phan ké tiép>

The Crafsman 8.
Testing in Sync

"Testing in Synch", tay hoc viéc cua ching ta hoc dudc mot diéu: cac tests
c6 muc dich phuc vu I8n hon la chi don thuan chirng minh la ma nguoén chay
dudgc: "tests" la mot dang tai liéu thuc hanh va giao duc.

Robert C. Martin

Thang méy tang 17 lai hdng nén t6i phai dung tru tudt. Trong ldc tut xudng, t6i bat
dau ngam nghi dén chuyén dang ghi nhan la dung tests nhu mot th&r d6 nghé thiét
k&. Chim ddm trong suy nghf, téi hai vé y nén va cli choé vao tru thang véi sirc doi
Coriolis [*]. Khi t6i gap Jerry trong phong thi nghiém né van con dau nhdi.



"May san sang thr cai test dung dé gai thong diép 'hello’ xuyén qua sockets chua?"
ga hoi.

"Hién nhién roi", toi dap.

Chung toi bé phan phu chd (comment) cla method TestSendMessage.

public void testSendM essage() throws Exception {
SocketService ss= new SocketService();
ss.serve(999, new HelloServer ());
Socket s= new Socket(" localhost" , 999);
InputStream is= s.getl nputStream();
InputStreamReader isr = new InputStreamReader (is);
BufferedReader br = new BufferedReader (isr);
String answer = br.readLing();

s.close();

assertEquals(" Hello" , answer);

"Nhu du dodn, doan nay khéng bién dich dugc" Jerry phat biéu. "Minh can phai viét
cai HelloServer."

"T6i nghi toéi bi€t phai lam gi," toi tra IGi. "HelloServer la cédi class thiua hudng tur
SocketServer va (ing dung method server() d€ gdi thong diép 'hello' qua socket."

TO6i v& 18y ban danh va diéu chinh nhom TestSocketServer.java nhu sau:



class HelloServer implements SocketServer {

public void serve(Socket s) {

try {

OutputStream os = s.getOutputStream();
PrintStream ps = new PrintStream(os);
ps.printin(" Hello");

}

catch (IOException €) {

}

Doan nay bién dich dudc va cac tests déu dat ngay lan dau.

"Ngon lanh," Jerry néi. "Bay gi & ching ta cdé thé g&i mét thdng diép qua socket."

TOi biét Jerry bt ddu nghi dén chuyén refactoring va tdéi mudén qua mat ga. Xem xét
doan ma ky ludng, t6i nhé ga co dé cap dén van dé trung lap.

"Cé mot s ma trung 1&p trong cac phan unit tests," toi néi. "Trong mdi cai test minh
tao va dong cai SocketService. Chung ta nén b o nd di."

"Tinh mat 1&m!" Jerry phan. "H3y d&i né vao cac function Setup va Teardown." G&
tém 18y ban danh va thay déi nhu sau:

private SocketService ss;



public void setUp() throws Exception {

ss= new SocketService();

public void tearDown() throws Exception {

ss.close();

Sau do6 ga bo tron bd cac dong ss = newSocketService(); and ss.close(); trong ba cai
tests.

"Xem dudc hon dd," téi ndi. "Hay thr xem minh cé thé g&i mot thdong diép ngudc lai
khong."

"Tao cling nghi y nhu vay," Jerry tra I8i. "Va tao c6 mot cach lam chuyén dé."

G3 bat ddu ddnh mot test case méi:

public void testReceiveM essage() throws Exception {
ss.serve(999, new EchoService());
Socket s= new Socket(" localhost", 999);
InputStream is = s.getl nputStream();
InputStreamReader isr = new | nputStreamReader (is);
BufferedReader br = new BufferedReader (isr);
OutputStream os = s.getOutputStream();
PrintStream ps= new PrintStream(os);

ps.printin(* MyM essage” );



String answer = br.readLine();

s.close();

assertEquals(" MyMessage" , answer);

"Eo 6i! Tdm thé&," tdi can nhan.

"Ua, ding that," Jerry thi nhan. "H&y Iam cho né chay cai d& réi minh don dep né
sau. Chudng ta khong muén md I6n x6n do & day lau! May biét tao dinh lam gi phai
khong?"

"Vang," Toi tra I3i. "EchoService sé nhan mot thong diép tU socket va gadi ngugc lai
ngay. Bdi thé&, doan test clia 6ng chi gdi MyMessage; ro6i doc no lai."

"Pang rbi. mudn th ngody phan EchoService khong?" "T&t nhién," téi n6i mot cach
ham ha.

class EchoService implements SocketServer {

public void serve(Socket s) {



try {
InputStream is = s.getl nputStream();
InputStreamReader isr = new InputStreamReader (is);
BufferedReader br = new BufferedReader (isr);
OutputStream os = s.getOutputStream();
PrintStream ps= new PrintStream(os);
String token = br.readLine();
ps.printin(token);

}

catch (IOException €) {

}

"0ai," téi ndi. "Lai thém mot mé ma xau xi. Minh cUf tao cac objects PrintStream va
BufferedReader tUr socket. Chung ta can phai don dep mdi dugc."

"Minh sé lam chuyén d6 ngay sau khi may cai test chay ngon lanh," Jerry dap, trong
khi nhin toi c6 vé ky vong.

"Oh!" t&i rG 1&n. "T6i quén chay cdi test." X&u hg, tdi nh&n nut test va theo ddi nod
chay. "Ciling khéng kho 1am," t6i néi. "Bay gid hdy vt phan ma x4u xi 8y di." T6i rut
nhiéu functions ra khoi EchoService.

class EchoService implements SocketServer {
public void serve(Socket s) {

try {



BufferedReader br = getBufferedReader (s);
PrintStream ps = getPrintStream(s);
String token = br.readLine();
ps.println(token);
}
catch (IOException €) {
}
}
private PrintStream getPrintStream(Socket s) throws | OException {
OutputStream os = s.getOutputStream();
PrintStream ps = new PrintStream(os);
return ps,
}
private BufferedReader getBufferedReader (Socket s) throws | OException {
InputStream is = s.getl nputStream();
InputStreamReader isr = new InputStreamReader (is);
BufferedReader br = new BufferedReader (isr);

return br;

"Doan nay cai ti€n method EchoService," Jerry néi, "nhung né kha réi cai class. Hon
nita, nd khong gitp gi cho function testRecieveMessage, d6 cling Ia mot diém khong
dep. Th{r nghi getBufferedReader va getPrintStream c6 n dm ddng cho khoéng?"

"Day s& la van dé I1&p lai," toi ndi. "Ai mubn dung SocketService phai sé chuyén
socket thanh BufferedReader va PrintStream."



"Chinh la cdu tra IGi!" Jerry dap lai. "Cac methods getBufferedReader va
getPrintStream qua thuc thudc vé SocketService."

Tbi d&i hai functions vao class SocketService va thay d 8i EchoService theo dé.

public class SocketService {
[...]
public static PrintStream getPrintStream(Socket s) throws | OException {
OutputStream os = s.getOutputStream();
PrintStream ps = new PrintStream(os);

return ps;

}

public static BufferedReader getBufferedReader (Socket s) throws | OException{
InputStreamis = s.getlnputSream();
InputStreamReader isr = new InputStreamReader (is);
BufferedReader br = new BufferedReader (isr);

return br;

class EchoService implements SocketServer {

public void serve(Socket s) {

try {

BufferedReader br = SocketService.getBufferedReader (s);

PrintStream ps = SocketService.getPrintStream(s);



String token = br.readLine();
ps.println(token);
}

catch (IOException €) {

}

Cac tests déu chay. Gilt vitng tinh hinh, téi ndi: "bdy gi& t6i han co thé sira ddi
method testReceiveMessage ludn." Trong IUc Jerry quan sat, t 6i thay d6i phan nay
nhu sau:

public void testReceiveMessage() throws Exception {
ss.serve(999, new EchoService());
Socket s= new Socket("localhost", 999);
BufferedReader br = SocketSer vice.getBuffer edReader (s);
PrintStream ps = SocketService.getPrintStream(s);
ps.printin("MyMessage");
String answer = br.readLine();
s.close();

assertEquals("MyMessage", answer);

"Ua, coi dugc han dé," Jerry ndi.

"Khong chi nhu vay ma cac tests déu dat," téi gay Ién. Thé rbi té6i nhan thdy thém
mot diéu. "Ui, cd thém mot cai nifa trong testSendMessage." T6i s(ra cai do luon.



public void testSendM essage() throws Exception {
ss.serve(999, new HelloServer());
Socket s= new Socket("localhost", 999);
BufferedReader br = SocketService.getBufferedReader (s);
String answer = br.readLine();

assertEquals("Hello", answer);

Cé&c tests van chay. Toi ngdi t&n man xét lai class TestSocketServer, tim xem cé gi
loai bé dugc khéng.

"May xong chua?" Jerry hoi.

Toi gat dau.

"TSt," ga dap lai. "May sép xit khdi 16 tai do."

"T6i c6 moOt cdu hoi. Ching ta chdng thay déi ti nao cai SocketService. Minh thém
testSendMessage va testRecieveMessage va ca hai déu chay. Minh lai tén rdt nhiéu
thdi gian dé viét méy cai test va lo chuyén refactoring. Lam nhu thé& cé Igi gi cho
minh nhi? Chdng ta chdng thay d8i ma ngudn chinh cGia san pham gi hét!"

Jerry nhudn méy. "B6 may nghi la getBufferedReader va getPrintStream dang du gc
dua vao san pham?" May cai nay kha tam thudng; chdng chi ho trg cho may cai test
ma thoi.

Jerry thd dai. "Néu may dinh vao project nay, tao chi cho may may cai test, ching
day may dudc nhirng gi?"



TOi hoc dugc gi t&r mdy cai test d6? T6i hoc dudc cach tao SocketService va gan
SocketServer tur d6. Téi cling hoc dugc cach gdi va nhan théng diép. Téi hoc dugc tén
va vi tri clia cac classes trong framework va cach x & dung ching. "Y 6ng minh viét
may cai tests nay dé lam vi du cho nhitng ngudi khac?"

"Dé 1& mdt phan ly do, Alphonse. Nhitng ngudi khac s& c thé doc méy cai test nay
va xem cach lam viéc cia ma ngudn. Ho cling cd thé lam viéc xuyén qua ly giai. Hon
thé, ho sé& co thé bién dich va thao tac cac cai tests nay va ch i'ng minh vdéi chinh ho
rang cach ly giai cia ching ta dang thuyét phuc. Con nhiéu diéu hon thé nira," ga
noi ti€p, " nhung chiing ta d€ danh van dé nay cho mét dip khac."

CUi cho t6i van con dau nhirc nén tdi mirng 1a thang may da chira. Trong khi di thang
may, ’téi khéng ngirng nghi nggi: "Tests la mét dang tai liéu-cé thé bién dich dudgc,
c6 thé thao tac va ludn luén déng bo."

[*] Con c6 tén goi & Coriolis effect goi theo tén clia ky su - nha todn hoc Phdp Gustave-Gaspard Coriolis. O day
dudng nhu tac gia mo ta hanh déng tay hoc viéc 6m cot tut xuéng va trong khi tut xuéng, anh ta & trang thai
xo0ay vong trén cot nén bi "Coriolis force". Xem thém chi tiét &: http://zebu.uoregon.edu/~js/glossary...fect.html.
va http://satftp.soest.hawaii.edu/ocn620/coriolis/ - cha thich ctia ngudi dich.

The Crafsman 9.
Dangerous Threads

C4u chuyén tay hoc viéc tré tudi cua ching ta hoc dugc bai ndm Idng: Khéng dé céc
threads deo lung 13ng - phai ndm chdc ban kiém soat budc két thidc ciing nhu diém
khdi tao cua chung. Phén 9.

Robert C. Martin


http://satftp.soest.hawaii.edu/ocn620/coriolis/

Sang nay chiéc PDA khe khé danh thdc t6i day. C6 trdt con ngai ngu tif ndo bg, toi
tat may bao thirc va mo vao phong tdm. Trong khi voi phun ky co va xoa bép than
thé&, tam tri t6i van va di vao nhitng bién c6 ngay hom trudc.

Toi tré phong lam viéc lai sau budi giai lao, trong dau van nghi nggi vé gid tri thuc su
tUr cac cu th nghiém. Jerry dang dgi t6i, ga noi: "Tao mirng la may trd lai. Tao dang
hoan tat cai "test case" k€& ti€p day. Xem qua cai di va th& doan muc dich ctda né la
gi'll

public void testMulti Threaded() throws Exception {
ss.serve(999, new EchoServer());
Socket s1 = new Socket("localhost”, 999);
BufferedReader br = SocketService.getBufferedReader(sl);

PrintStream ps = SocketService.getPrintStream(sl);

Socket s2 = new Socket("localhost", 999);
BufferedReader br2 = SocketService.getBufferedReader(s2);

PrintStream ps2 = SocketService.getPrintStream(s2);

ps2.printIn("MyMessage");

String answer2 = br2.readLine();

s2.close();

ps.printin("MyMessage");

String answer = br.readLine();

sl.close();



assertEquals("MyMessage", answer2);

assertEquals("MyMessage", answer);

"N6 hgi phic tap mot chut nhung hinh nhu 6ng mudn chirfng minh la SocketService
cb thé ddi phé véi hai mach n6i cing mét Idc."

"Pang vay," Jerry tra I8i. "May c6 nhéan ra la mach ndi thr nhat lai dong sau clung
khong?"

"Khéng, nhung dng néi t6i mGi thay dé. Ong 1am thé& dé 1am chi vay?"

"Tao muon hai phién truy cap cung md lién tuc," Jerry dap.

"Tai sao?" T6i bGi rdi hoi lai. "Bdi vi khi &y method serve trong class SocketService sé
phai di vao hai Ian trong hai threads khac nhau, trudc khi ca hai c6 cg hoi két thac,"
Jerry ti€p tuc. "Khi mot ham dudc goi vao han moét lan trude khi né két thic, cai nay
goi la reentrant."

"Nhung sao 6ng lai mudn test n6 lam gi?" téi cir khang khang hoi ti€p.

"BGi vi cac ham reentrant thudng dem lai cho minh nhiing su c6 rat ly tha," Jerry
mim cudi. Téi khdng hiéu ndi diéu nay nhung toi biét chdc rét cudc Jerry sé giai thich
van dé. "OK" ga ndi. "Hay chay thu cai test di."

Toi bién dich va chay cdi test. Thanh chi dinh mau xanh 1& chuyén déng le lang
xuyén qua khung test cho ching tdi bi ét réng tron bd nhirng test trudc day van lam
viéc ngon lanh. Thé r6i, trudc khi két thiuc, chuang trinh bi khung lai. T6i dgi vai giay
xem th(r né cé thirc day va hoan tat hay khdong nhung né hoan toan treo luén.



Sau khi nghién cltu ma ngu6n & doan SocketService.serve chirng mét phut, téi noi,
"Hay xem doan lap nay."

while (running) {
try {
Socket s = serverSocket.accept();
itsServer.serve(s);
s.close();
}

catch (IOException €) {

}

"itsServer.serve khéng trd lai d& bat I8y mach ndi th{ nhi," téi ti€p tuc. "Mach néi
th& nhat bi treo trong doan EchoServer dgi minh gai dén mot thong diép. Bgi thé
chiing ta khéng bao gi& di hét vong |&p dé goi accept cho mach ndi socket th( nhi."

Jerry cudi rang r8. "Kha I1dm! bay gid minh lam sao vdi né day?" "Chang ta cén dua
itsServer.serve trong thread riéng cla né dé cai vong ldap d6 c6 cc hdi trd lai ma
khéng phai dgi no."

"Lai dung lan nira!" g& mim cudi. "Dam choc n6 mot phat khong?"

Toi v4 18y ban phim va d6i method SocketService.serve nhu sau:

while (running) {

try {

Socket s = serverSocket.accept();



new Thread(new ServiceRunnable(s)).start();
}

catch (IOException €) {

}

KE tiép t6i thém mot inner class mdi bén trong SocketService goi la
ServiceRunnable:

class ServiceRunnable implements Runnable {
private Socket itsSocket;
ServiceRunnable(Socket s) {
itsSocket = s;
}
public void run() {
try {
itsServer.serve(itsSocket);
itsSocket.close();
}

catch (IOException €) {

}

"Vay la da r6i," téi néi. Téi nhdn nut test va dugc dén bu bdng két qua my man.
"Nhan nat thém vai lan xem sao," Jerry dé nghi. "Oi thoéi, dirng chgi may trd nay," toi



cu ny, nhé dén cai chiing khdp khiéng an d&u tién ching téi khéi su. T6i mién cudng
chay phéan test thém vai Ian. Hién nhién téi thdy ngay cho hdng:

1) testMulti Threaded(T estSocketServer)
javalang.NullPointerException
at SocketService.close(SocketService.java:32)
at TestSocketServer.

(TestSocketServer.java:30)

"Quy tha ma bat gi ddy?" tdi nhan nhd nhin dong 32 cla SocketService.java

30 public void close() throws Exception {
31 running = false;
32 serverSocket.close();

33}

"H&ng mot phut," to6i chdng ché. "Lam sao c6 thé bi null pointer exception chd do6
dudc ca chi?" T6i kéo 1én phan TestSocketServer ¢ dong 30:

29 public void tearDown() throws Exception {
30 ss.close();

31}

"V6 ly. TearDown dong SockerService nhu gia dinh nhung cai serverSocket lai null Ia
thé€ nao? NéEu serverSocket la null thi minh d3 dinh ngay loi tU doan
testMultiThreaded ch& khdéng phai trong doan tearDown."



Jerry h&n cdm th&y hitu ly bdi ga noéi, "Ua."

"Jerry, cdi quy gi day? chdng nghia ly gi ca," tdi cdn nhan. "Cai bién serverSocket
khéng thé Ia null dugc."

"Alphonse," Jerry ndi nhé nhe. "Hay suy nghi phut chéc. Trang thai cac threads thé
nao?" "HG3?" toi khong bat kip gd. "Cac cai threads," ga 1dp lai mot cach kién nhan.
"Cac threads nay lam gi khi tearDown dugc goi?"

T6i suy nghi van dé nay chirng moét phat. RG rang phan test case dat; khong thi
tearDown da khoéng dudc goi. Diéu nay c6 nghia la ca hai mach ndi socket dudgc ti€p
nhan va serverThread d& di xuyén vong I3p hai l1an. serverThread cé thé chdn cd goi
tiép nhan 1an th& ba hodc gid nd chua trd lai ham khdi ddng dung dé kich thread
ServiceRunnable th& nhi.

Thread dau cua ServiceRunnable da vao EchoServer cai nay dd dugc doc va viét
théng diép nhung nd cé thé chua bi két lieu. N6 cd thé dgi phan println gdi théng
diép ngudgc lai tir phén test case, nhung thread th & nhi clia ServiceRunnable han cé
dé thdi gian d€ két thic: nd da nhén va gdi thong diép cia né da lau.

T6i giang giai tat ca moi diéu vai Jerry va ga lang I& gat dau. "Vang," ga noéi. "Tao
cling phan tich nhu thé." "Vay thi sao lai cd null pointer exception?" toi hai, van con
chdt céng thdng. "Tao cha biét," ga rut vai. "Nhung su that 1a né bi d6 v& khi minh
déng cai serverSocket lam tao nghi & minh d€ cho mét vai thread nao dé chay lam
anh hudng dén thu vién socket." "Y 6ng la c6 bug trong bo thu vién socket?" toi ré
Ién. Jerry chi ddn mat vao man hinh va néi, "tao khéng ch ac; cé |& minh dung khdng
dung. Hay di qua mot vai thr nghiém. Diéu gi xay ra néu cai serverThread tuU phan
test trudc chua dong ngay khi ching ta th uc thi testMultiThreaded? Va r6i, khi cai
close() cua serverThread trudc cudi cung ciing thuc thi, cai nay anh hudng thé nao
d6 dén phan doan close cua testMultiThreaded. Minh th & nghiém gia thuyét nay sao
day?"

T6i phai ap dat nhitng khai niém nay ting cai moét trong ndo - nhu thudng 1€, Jerry di
trudce téi nhiéu budc. Nhung mdt lGc sau, toi gat dau va dé nghi, "chlng ta cé thé dgi
& phan cudi ctia tearDown d€ ndm chdc |a serviceThread ddng hoan toan." Jerry nghi
nggi mot gidy. V3i vé mat rang ré ga noi, "y ki€n hay ddé! néu giad thuyét cua minh
dang, phéan thay déi nay hdn phai lam cho cac cdi test dat moi [an."



Tdi thay ddi nhu sau va chay cai test vai chuc Ian. Hoan toan khéng bi hong nira.

public void tearDown() throws Exception {

ss.close();

Thread.deep(200);

Jerry mim cudi va néi, "OK, dd 1a mot cdi test dé thod man gia thuyét cua ching ta.
Trd ngai nay dudng nhu la mét th&r anh hudng nao do gilta may cai test va khong bi
16i mdt cach cu thé vdéi testMultiThreaded, dau n6 khéng giai thich ly do tai sao
chiung ta khong thdy loi nay trudc day. Nhat dinh cé van dé gi do vdi
testMultiThreaded lam 16 ra trang thai nay."

Toi hoi 0ai vdi cai thay d&i cudi: "Minh khdng thé dé cdi sleep trong dd, ding khong?
Do khéng phai la giai phap phai khong?" t6i héi. "Khéng, nhat dinh khong - né chi la
mot th th& nghiém ma thoi. Pem noé ra di," Jerry tra 13i.

T6i bd nd ra va kiém nghiém khong cé 16i. Thé roi diéu gi dé ndy ra trong dau toi.
"Jerry, gid thuyét cia minh khéng thé ding dudc. Server sockets phai cé kha nang
dong thdi ma@ va dong trong hé diéu hanh, phai khong? may cai test cia minh khong
lam gi bat thudng. Y tdi 13, thu vién socket ch&c phai bi v8 ndng né néu nd gidn doan
quy trinh déng md thinh thodng bi chong Ién nhau."

"Thu vién nay dudc dung da lau. Tao khéng nghi la né bi v8 dau," Jerry ngam
ngoang. "Nhét dinh phai c6 gi dac biét trong cach ching ta viét mday cai test !ém cho
thu vién phan 'ng nhu thé nay." "Co6 thé nao do chung ta dung cing m ot cong s6?"
t6i hoi.

Toi d6i tron bd cac test dung cong s6 khac nhau. Sau khi qua hang chuc test, téi néi,
"n6 sé& khong hong. Van dé ndm & cho nhiéu tests cing ding mot cong s6." "Day la
diéu rat ly tha," Jerry trd 16i. "Diéu do giai thich ly do tai sao minh khong thdy 16i nay
trén nhirng hé théng khac. Cac hé théng khdng dung cing mét céng s6."



TG6i lai thay odi nira. "Jerry, day cling chua phai la giai phap t6t cho minh. Chung ta
phai tim cadch 1am sao cho SocketService d€ ngdn ngua trd ngai nay, phai khéng?"
"Tuyét ddi l1a nhu vay roi Alphonse. Vay thi ti€n hanh di va d€ cdng s8 y nhu cili va
tinh th minh phai lam gi."

Ngay khi test cé 16i trd lai, toi nhin Jerry, dgi chd. "OK, minh x{ cdi quy ndy sao
day?" "Chung ta khong cho phép SocketService.close tr ¢ vé cho dén khi
serverThread két thic," ga ndi, vd 1dy ban phim va thay doi nhu sau:

public void close() throws Exception {
if (running) {
running = false;
serverSocket.close();
serverThread.join();
}
else{

serverSocket.close();

Sau hang ta test, gd ndi, "Ua, dau vao day." "Toi dodn bai hoc & day la: dung dé
threads treo Iang 1dng. Phai ndm chdc minh kiém soat dugc budc két thuc cling nhu
diém khdi tao cua chdng," Tdi ndi. "PS Ia mdt bai hoc ndm long rat tét," ga tra Idi.
"M6t thread lung 1dng cé thé gdy tai hoa khi may it ng& dén nh4t."

The Crafsman 10.
Intergation Unbound



Nhifrng vong xoay vO gidi han

Néu cé mét vong xoay dbng, ban khéng muén dbi tdp hop hién cé, nhat 1a tor mét
thread khac. Phai chang "design patterns" la giai phap cho ban?

Robert C. Martin

M&i thang toi lai dung diém tdm mot [an & dai quan sat. Pay 1a diéu ngoai hang cho
tay hoc viéc nhu toi, tdi khodi &n dudi vom trdi ma rong. Trong lic 3n, t6i ngam nghi
vé chuyén thread treo ling Idng dudc ching téi giai quyét ngay hém qua. Chung toi
stfa cai serverThread nhung lai dé tron bd cac thread thudc serviceRunnable treo
tong teng. To6i biét thé nao Jerry cling mudn stra may cai ay cho sém.

bung y nhu vay, ngay khi t6i budc vao phong lam viéc, Jerry d@ mang may cai test
case trén man hinh nhu sau:

public void testAll ServersClosed() throws Exception {
ss.serve(999, new WaitThenClose());
Socket s1 = new Socket("localhost”, 999);
Thread.deep(20);
assertEquals(1,WaitThenClose.threadsActive);

ss.close();

assertEqual s(0, WaitThenClose.threadsActive);

"®ng phai ch&c &n tron bd nhitng cdi SocketServers déng hét ngay khi trd lai tor budc
dong SockeService," toi noi.



"Tao mudn chdc 8n 1a minh khong dé cho méay cai servers doé treo lung I&ng nhu
thé," Jerry tra Idi.

"Nhung 6ng chi test nd v8i mot server thoi ma," toi dap lai. "BO minh khoéng can test
v@i nhiéu server hay sao?"

"Pang thé!" Jerry mim cudi. "Nhung hdy lam xong cai test nay ngon lanh cai da."

"OK," toi tra Ii. "To6i biét cach viét WaitThenClose ra sao roi."

class WaitThenClose implements SocketServer {

public static int threadsActive = 0;

public void serve(Socket s) {
threadsActive++;

delay();

threadsActive--;

}

private void delay() {

try {

Thread.sleep(100);

}

catch (Interrupted Exception €) {

}



Jerry gat gu trong lic ma@ nguon cla tdéi hién ra trén man hinh; cdi WaitThenClose
cua toéi dung y nhu gé du tudng. Toi bién dich mad ngu6n nay va chay may phan test,
ching hdng nhu du doan:

1) testAllServersClosed AssertionFailedError:

expected:<0> but was.<1>

Jerry xoa tay va noi, "bay gi¢ hdy lam cho né dat di." Ga vdi 1dy ban phim nhung toi
can ga lai. "T6i nghi la t6i cd mot y kién". Thé nén, trong khi Jerry quan sat, toi thay
ddi doan ma nhu sau:

private LinkedList serverThreads = new LinkedList();

public void serve(int port, SocketServer server) throws Exception {
itsServer = server;
serverSocket = new ServerSocket(port);
serverThread = new Thread(
new Runnable() {
public void run() {
running = true;
while (running) {
try {
Socket s = serverSocket.accept();
Thread serverThread = new Thread(new ServiceRunnable(s));
serverThreads.add(serverT hread);

serverThread.start();



}

catch (IOException €) {

}

);

serverThread.start();

public void close() throws Exception {
if (running) {

running = false;

serverSocket.close();

server Thread.join();

for (Iterator i = serverThreads.iterator(); i.hasNext();) {
Thread thread = (Thread) i.next();
serverThreads.remove(thread);

thread.join();

}
else{

serverSocket.close();



Khi ma ngu6n dudgc bién dich, Jerry nhan nhd. "Vay dugc khong?" toi hoi.

"Hay xem nao," ga tra Igi. "Chay th(r cai test xem sao."

Khi chay cdi test, bi mot 16i khac thudng:

1) testOneConnection java.util.ConcurrentM odificationException

"Cai gi vay?" toi hoi.

"May lam v3& luat dé, Alphonse," Jerry néi. "Khéng bao gi 6 thém hoac bét tir mot cai
list trong khi may c6 mot vong xoay déng."

"T&t nhién rdi!" t6i néi mot cdch ngugng ngung. "Ok, nhung chuyén nay dé sira thoi,
bgi vi t6i khéng can phai thao bo cai cai thread tu list." T6i bé dong remove va chay
doan test lai. "Al bay gid thi n6é chay."

Jerry gat dau nhung nhin téi chdm chdp mot cach chd dgi. "Gi hg?" t6i gao lén sau
ntra phat chiu dung kiu nhin cta ga. "May van dang thay déi cai list trong khi vong
xoay 'ng dong," ga phan.

"Vay sao?" tdi qua that bdi réi. "Chi c6 mdt ndi duy nhét cdi list dugc thay ddi, va do
la noi thread dugc thém vao trong running loop. Lam sao n6 du gc goi trong khi vong
xoay dong?"

"Co thé dudgc," Jerry ndi. "ClU goi dé ti€p nhén cb thé & tinh trang chuc trd lai ngay
khi may di vao vong xoay. Khi vong xoay chan mét cd néi (join), phan ti€p nhan sé
trd lai va thém mot thread nira vao list."



"OK, nhung minh test chuyén dé dudc khong?" toi hoi.

"Minh cé thé Iam dudgc chuyén d6 nhung chdng ich gi," Jerry tra 18i. "Hod ra & mét
ndi khac noi may sé thay doi cdi list trong khi vong xoay md ra."

"Cé é?ll

"Ua, may sdp slra thém ndé vao dd," Jerry mim cudi. G3 ndi ti€p, "C6 bao nhiéu
thread trong list d6 vay?"

"Ca I{... eo &i!" tdi vO tran. "Ti nén bd cdi thread ra khai list khi né d& hoan thanh
cong tac! khong thi, cac thread da hoan tat sé deo tong teng trong list." Toi v§ 1dy
ban phim va thay déi nhu sau:

class ServiceRunnable implements Runnable {

private Socket itsSocket;

ServiceRunnable(Socket s) {

itsSocket = s;

public void run() {
try {
itsServer.serve(itsSocket);
serverThreads.remove(T hread.currentThread());

itsSocket.close();



catch (IOException €) {

}

"A ha, bay gid nd lai hdng tiép," t6i ndi. "Ong ndi ding 1dm - vai cai thread hoan tat
trudc khi vong xoay cham dat. Cha cha, vong xoay "y kién" vdi cac cap nhéat lién ddi
qua la diéu that hay!"

"Dung thé," Jerry gat dau. "Bay gid dé tao chi ma céch tao tri ndé nhu thé nao."

public void close() throws Exception {
if (running) {

running = false;

serverSocket.close();

serverThread.join();

while (serverThreads.size() > 0) {
Thread t = (Thread)serverThreads.get(0);
serverThreads.remove(t);

tjoin();

}
else{

serverSocket.close();



"ROi!" Jerry ndi. "Bay gid thi may cai test han phai dat."

"Toi biét ro6i," téi thdt ra. "Thay vi dung vong xoay, 6ng chi kéo phan tur th nhat ra
khai list va ti€p tuc 1ap lai cho dén khi list tréng rong."

"Dung dd," Jerry tra 18i. "Bang cach do, khdng vong xoay nao md ra qua lau. Cac cu
ndi (joins) ch thé méat thdi gian, cho nén d& vong xoay mdé qua lau khi cac thread
khac thay dai list l1a diéu khong hay."

"Thé&, minh xong viéc roi sao?" Jerry l&c dau. "Khéng, van con hiém nguy," gd canh
bao.

"Y 6ng th& nao vay?" toi ré 1én, that vong. "Chd co su c8 gi nita day?"

"Alphonse, mdi khi may c6 mot container bi nhiéu thread thay d6i, rat cé co hdi hai
thread va nhau bén trong container. Mét thread c6 thé thém mét phan tu trong khi
mot thread khac lai xod phan t khac. Khi trudng hgp nay xay ra, container c6 thé bi
hong va nhitng chuyén ky quai cé thé xay ra."

"Vay y 6ng la minh nén dong b6 hoa truy cap dén container?" téi hoi.

"Chinh xac," Jerry tra I8i. "Ching ta can ndm chac khéng cé thread nao khac c6 thé
truy cap container trong khi né bi thay doi."

"Bdn gian thoéi," toi noi trong khi gom lai doan thém va hai doan bét véi bién thic
dong bo (serverThreads) {...}. To6i chay may cai tests va ching dat hét.



"P6 1a mot cach," Jerry ndi vé&i nu cudi trén mét, "nhung né hoi bi dé dinh 16i. Néu ¢
ai chinh sra ma ngu6n va dat vao mot cai add hay remove, ho phai nhg dat phan
dong bo hod vao. Néu ho quén, nhirng chuyén toéi té co thé xay ra."

T6i ngdm nghi van d& &y vai phudt va xac dinh g& néi dung - néu ching ta khéng can
phai gom cac dong thao tung list bang bién thic déng bd thi cé 1& tét han. "Thé cach
nao tot han vay?"

"Tao chi cho may xem." Gd ldy ban phim va thao bd cac dong synchronized cla toi.
Sau do ga thay doi thém mot dong ma nifa - dong tao LinkedList ngay lic dau:

private List serverThreads = Collections.synchronizedList( new LinkedList());

Jerry bién dich m& ngudn va chay tron bd cac cai test. Moi su 8n ca. Sau roi ga hai,
"May biét gi vé design patterns ha Alphonse? C6 bao giG may nghe dén Decorator
pattern chua?"

"Tat nhién la téi nghe vé chlng r6i, va toi cling thay sach ndi vé chuyén nay trén gia
sach cua thién ha, nhung tdi khdng biét nhiéu I1dm vé chang."

Jerry nhin t6i nghiém khac néi, "vay thi dén lic ma nén bat dau hoc vé chiing moét
cach nghiém chinh di. May c6 thé mugn sach cla tao va nghién clu né néu thich.
Pau tién tao mudn may doc chudng ndi vé Decorator pattern. Ham synchronizedList
minh vira goi d€ gdi cai LinkedList trong mét Decorator. Moi cl goi dén LinkedList
déu dugc né déng bo hoa ca."

"Nghe dung & mét gidi phadp hay," téi dap. "Ua, ma may ciing phai nhé déng bd hoa
cu thé nhitng nai dung vong xoay." Jerry cau may.

"Vay sao?" T6i hoi. "Y dng vong xoay khdéng dugc déng bd hod trong danh sach déng
bd sao?"



"TANSTAAFL," ga tra Igi.

"H&?" toi hoi, thon ngudi ra. Khong biét co6 phai ga ndi tiéng Clangrish hay gi day.

"TANSTAAFL," g3 13p lai theo ki€u khdng ché&; rdi gd mim cudi. "There Ain't No Such
Thing As A Free Lunch" (Khdng hé cé ci goi 1a budi &n trua mién phi).

"TOi biét," t6i mim cudi trong khi rdo budc vé budng cua toi.

(Con nira.....)

The Crafsman 11.
Forget The main()

Quén di ham main()

Chung téi d& dung xong chuong trinh dé goi phan bién dich SMC tu xa, géi m& ngudn
dén server va gdi ngugc lai hé so da bién dich. Thé nhung tai sao Jerry lai khdng
khang test m& ngubn Ié té?

Robert C. Martin

Trong dau tdi c& cdn nhdc mai md threads treo tong teng trong khi dn mén mi 6ng
spaghetty mot cach Ig dang. Sau bira trua, toi tré vé phong lam viéc tim Jerry.

"Ong C nghi la SocketServer sén sang dé dung rdi do, va bay gid 6ng ta mudn chiing
minh lam viéc v8i 'ng dung SMSRemote."



"®, dlng nhil" Toi noi. "Thi dé 1a ly do c6 SocketServer ma - minh d& dung xong
chuang trinh dung dé€ goi phan bién dich SMC tr xa, g8i ma ngudn dén server va gdi
ngudc lai ho s da bién dich."

Jerry nhin t6i ch@ dgi va hoi, "may nghi minh khdi cong sao day?"

"T6i nght la toi can biét ngudi dung sé s dung ching ra sao cai d3&," toi tra 10i.

"Xudt sac!" ga mim cudi. "Khd@i dau t cai nhin cia ngudi dung ludén ludn la mot diéu
hay. Thé thi cach nao la cadch don gidan nhat ngudi dung c6 thé mé dén tién ich nay?"

"Anh ta cé thé& yéu cdu mdt hod s6 nao d6 dudgc bién dich," toi tra I5i. "Lénh 8y cb thé
nhu thé€ nay." toi viét 1én tuGng nhu sau: java SMCRemoteClient myFile.sm

"Coi dugc do," Jerry ndi. "Minh bat dau sao day?"

T6i cam thdy kha vitng tin sau khi lam SocketServer chay dudgc, thé nén téi vé ldy
ban phim va bat dau go:

public class SMCRemoteClient {

public static void main(String argg[]) {

String fileName = argg[0]; }

"May co cai test cho n6 khéng?" Jerry ng &t ngang.



"Y 6ng la sao?" toi hoi mot cach thidu kién nhdn. "M& ngudn nay thudc dang Ié té -
sao minh phai viét cai test cho né lam chi?"

"Néu may khong viét mot cai test cho nd thi lam sao may biét [a c6 can hay khong?"
ga hoi.

Cau hoi 8y lam tdi khung lai. "Téi nghi diéu 8y qua hién nhién," sau rét todi ndi.

"Vay sao?" Jerry tra 10i. "Tao khéng dugc thuyét phuc cho 1dm. Hay th& mét I16i khac
xem sao." Ga vd§ lay ban phim va xod hét ma ngu6n cla téi. Tu ai trong long bung
lén nhung téi cd dan nd xudng. DU gi cling chi cé von ven bdn dong code ma théi.

"OK, minh can nhirng ham nao day?" ga hoi. Toi nghi nggi vai gidy va nodi, "minh cén
ldy tén ho sg tur dong Iénh nhung t6i khéng biét 6ng sé lam sao néu khong cd phan
ma nguodn 6ng vira xod mat."

Jerry nhin tdi v3i vé ché& giéu, han ndi, "tao biét," va bat dau gd phim. Dau tién ga
viét mot doan test framework quen thudc:

import junit.framework.*;
public class TestSM CRemoteClient extends TestCase {
public TestSM CRemoteClient(String name) {

super(name);

Ga bién dich va chay thdr, ndm chac phéan test phai hdng vi thiéu tests, va rbi ga
thém doan test sau:



public void testParseCommandLine() throws Exception {
SMCRemoteClient ¢ = new SMCRemoteClient();
c.parseCommandLine( new String[]{"“filename”});

assertEquals(“filename”, c.filename());

"OK," t6i ndi. "C6 vé nhu Ong |dy d6i s6 cua dong Iénh bang function
parseCommandLine thay vi dung main, nh ung phién nhu thé lam gi?"

"Thé dé tao cb thé thur nghiém," Jerry c8 nin cudi, tra I5i.

"Nhung chdng cé gi d€ ma thir ca," tdi cadn nhan.

"Diéu d6 cé nghia qud hdi d€ viét phén test," ga cudi toe toét.

Toi biét tdi s& khong thidng néi trAn d&u nay nén danh thdé dai, vé I8y ban phim va
viét doan ma sau dé phan test co thé dat:

public class SMCRemoteClient {

private String itsFilename;

public void parseCommandLine(String[] args) {

itsFilename = argg 0];

public String filename() {



return itsFilename;

Jerry gat dau va lang |€ viét phan test case k€ tiép.

public void testParsel nvalidCommandLine() {
SMCRemoteClient ¢ = new SMCRemoteClient();
boolean result = c.parseCommandLine(new String[Q]);

assertTrue(“result should be false”, Iresult);

LE ra t6i phai bi€t ga chi cho t6i ly do tai sao téi nghi, viét mét cai test khéng can
thiét lai la mot khai niém hay. "OK", t6i thd nhan. "T6i doan viéc 1dy d6i s6 clia dong
lénh it vun v3t hon 13 tdi nghi. C6 1& né dang d€ c6 mot cdi test cho riéng nd." Thé
roi téi v 18y ban phim va lam cho phan test dat.

public boolean parseCommandLine(String[] args) {
try {
itsFilename = argq[0];
}
catch (ArraylndexOutOf BoundsException €) {
return false;

}

return true;



Céan nhac ky Iudng, toi refactor bién s6 c va khdi ddng nd trong function setUp. Cac
tests déu dat. Trudc khi Jerry cé thé dé nghi phan test case tiép theo, téi ndi, "R&t cb
khad nang ho6 sd khong ton tai. Chang ta nén viét mot cai test chrng minh minh cé
thé lo cho trudng hop &y dugc.”

"Qua vay," Jerry ndi trong khi tém 18y ban phim trong tay tdi. "Nhung d € tao chi cho
ma cach tao khoai lam thé& nao."

public void testFileDoesNotEXxist() throws Exception {
c.setFilename(“thisFileDoesNotExist”);
boolean prepared = c.preparerile();

assertEqual s(false, prepared);

"May thay khong?" ga giang giai. "tao mudn udc dinh mdi d6i sd clia dong Iénh trong
function cla chinh no thay vi nhéap chung cd m@ ma phan tich va udc dinh chung vdi
nhau." Trong khi dd, tdi kin ddo dao mat rdng ghi nhé nhitng diém &y dé tham khao
sau nay, toi |18y ban phim va thay déi nhitng diém sau dé€ Iam cho phan test dat:

public void setFilename(String itsFilename) {

this.itsFilename = itsFilename;

public boolean prepareFile() {
Filef = new File(itsFilename);
if (f.exists())
return true;
else

return false;



Tron bd céc test déu dat. Jerry nhin tdi réi nghia sang ban phim. Hién nhién g& mudn
"l3i" ban phim. H6m nay dudng nhu ga tran day sdng kién, bdi thé& tdi chuyén ban
phim vé phia ga.

"OK, bay gid xem day!" ga ndi, cd mdy trong ga rd rang dang gam ru.

public void testCountByteslnFile() throws Exception {
Filef = new File(“testFile”);
FileOutputStream stream = new FileOutputStream(f);
stream.write(*“some text”.getBytes());

stream.close();

c.setFilename(“testFile”);

boolean prepared = c.prepareFile();
f.delete();

assertTrue(prepared);

assertEquals(9, c.getFilelength());

Sau khi nghién cfu ma ngudn cua ga vai gidy, toi tra I3i, "Ong mudn preparFile() dé
|8y d6 dai cia ho sa? tai sao?"

"Tao nghi Iat nita minh s& can chdng," g& giai thich. "va dd la mot cach hay dé chirng
minh minh cé thé d6i pho véi mot ho so hién cd."



"Minh can né dé lam gi kia chd?" t6i nan nac.

"Chung ta s€ phai gdi néi dung ctia ho6 so xuyén qua socket dén server, phai khong?"
Jerry hai.

"Vang."

"Va chlng ta can biét s& gdi bao nhiéu chit," g& kién nhan giai thich.

"Hudm... c6 18," tdi mién cudng tra IJi.

"Tin tao di," ga mim cudi. "tan cung thi tao lam ngugi hudng dao cd ma."

"OK, khdi ndi dén chuyén ay," toi tra I6i mot cach thi€u kién nh?mN. "Tao sao Ong lai
tao h0 sG trong phan test kia chd? sao 6ng khong gilr hd sd nay san thay vi lan nao
cling phai tao né ra?"

Jerry cudi kh8y rdi tré nén nghiém tdc. "Tao ghét gilr lai cdc ngudn bén ngoai cho
may cai test. B4t c khi ndo ¢ thé dudc, tao d€ cho may cai test tao ra ngudn ching
can. Vd&i cach ay, khéong cach nao tao bi mat ngudn ca, hodc ngay ca trudng hgp
ngudn bi hong nita."

"®, diéu nay thi qua cé ly," toi thira nhan, "nhung t6i van khong dién khung véi méay
th{r do dai ciia ho sa kia."

"Nh& dé. May sé thay!"

TOi 18y ban phim va bat dau lam viéc vdi phan cho phép doan test dat. Trong khi toi
g6 phim, t6i thay hoi la vi téi dang viét ma chinh trong khi thiét ké la cua Jerry -



nhung nhitng gi Jerry lam chi 1a viét nhitng doan test case nho. Ban cd thé thuc su
x€p loai mot thiét k& bang cach viét nhitng test case hay khéng?

public long getFileLength() {

return itsFileLength;

public boolean prepareFile() {
File f = new File(itsFilename);
if (f.exists()) {
itsFileLength = f.length();
return true;
}
else

return false;

Test case k€& tiép tao ra modt cai server gid va dung dé thi khad ndng cula
SMCRemoteClient truy cap vao do.

public void testConnectToSM CRemoteServer() throws Exception {

SocketServer server = new SocketServer(){



public void serve(Socket socket) {

try {

socket.close();

}

catch (IOException €) {

}

b
SocketService smc = new SocketService(SMCPORT, server);
boolean connection = c.connect();

assertTrue(connection);

VG3i rat it trd ngai, t6i lam cho phan test case dat:

public boolean connect() {
try {
Socket s= new Socket(“localhost”, 9000);
return true;

}

catch (IOException €) {

}

return false;



"Tuyét!" Jerry ndi. "Minh nghi giai lao mot ti."

"OK," toi tra IGi, "nhung hdy viét phan main() trudc da."

"main() gi, dinh du gi & day?" ga hoi.

"H&? d6 la main cla chudng trinh chd git!"

"Thé thi sao chg?" Jerry rut vai. "N6 chi goi parseCommandLine(), parseFile() va
connect(). Con 1au 1dm minh mdi test may thd do!"

T6i r8i phong lam viéc va di vé phia phong giai lao. Trudc giG toi c& nghi main() la
function dau tién can dudgc viét, nhung Jerry rat ddng. RGt cudc, main() chi la mot
function kha thiéu thu vi.

The Crafsman 12.
Three Ugly Lines

Ba dong xau xi

Robert C. Martin



TOi nghi gidi lao trén dai quan sat. Khi |8p chdn bang nudc da di xuyén qua vung
phan tr day com lam cho I8p nudc da nhap nhoé trong nhitng lan chdp xanh va
nhirng moé hinh chuyén bién khdp b& mat cta I8p chén - lam téi nh§ dén Béc cuc
quang cua trai dat.

Nhu thudng 1€, Jerry dang dgi tdi sau budi gidi lao. G& nhin téi va ndi, "OK, hay g di
mot h6 sc qua socket."

"Ong xem cudc trung bay Cherenkov -1- chua?

"Tuyét dep!" ga cudi mim. Toi doan lau ladu ga cling nghi gidi lao - nhung thudng
thudng ga di dau?

"OK," tdi noi. "Toi sé& viét phan test case." Phan dau tién téi gd 1a doan ma dung dé
tao hd sc dugc gdi qua socket.

public void testSendFile() thr ows Exception {
Filef = new File(" testSendFile");
FileOutputStream stream = new FileOutputStream(f);
stream.write(" | am sending thisfile." .getBytes());

stream.close();

"T6i bi€t 6ng mudn tao ho sd di liéu trong ma test hon la phu thudc vao tinh trang
chuing co6 hién dién hay khéng," toi noi.

"PBang thé," Jerry tra IGi. "Nhung may c6 thady may bi may th 1ap lai khong?"



T6i xem lai phan test va thdy ngay ching t6i viét doan ma gan nhu trung lap vdi
method testCountBytesInFile() ma ching t6i d & hoan thanh trudc gid giai lao. "Chi co
bén dong code ma théi," téi noi.

"Pang thé&," Jerry dap. "Nhung su trtlr]g lap nén dugc vut bo ngay khi cé thé dugc.
Khéng thi may sé€ 6m mot mé code khong 16 day map ma va day 10i."

"Pugc roi," toi tra IGi, "slra cai nay dé thoi." TOi tia té6t mét ham mdi goi la
createTestFile() va thay d6i ca testCountBytesInFile() lan testSendFile() d& goi ham
nay.

private File createTestFile(String name, String content) throws |OException {
Filef = new File(name);
FileOutputStream stream = new FileOutputStream(f);
stream.write(content.getBytes());
stream.close();

return f;

Toi chay th{r cai test d&€ chic &n la khdng lam hong gi ca, roi tiép tuc viét phan test.
T6i biét né can giad lap main(), cho nén t6i goi nhitng ham main() can goi. Thé roi toi
thém vao phan goi cubi dé gdi hd sa di.

public void testSendFile() throws Exception {

Filef = createTestFile("testSendFile", "I am sending thisfile.");

c.setFilename(" testSendFile");

assertTrue(c.connect());



assertTrue(c.prepareFile());

assertTrue(c.sendFile());

"Tot," Jerry gat dau. "May liéu trudc la minh sé can moét method phia client cé tén la
sendFile().

"Plng vay," téi ndi. "Method nay sé& gdi hd s nao dudgc chun bi trudc."

Toi trd lai véi phan test va bi trd ngai. Lam sao tdi kiém nghiém dugc hd so ti tao ra
va "géi di" that su dudc gd&i dén server trong khi chiing téi chdng c6 hd s nao? Phai
chang t6i can viét ca phan server trudc khi toi cd thé kiém nghiém chuyén nay? Toi
dinh test gi vay nhi?

T6i buc doc ngbi yén trong khi Jerry nhin t6i ch & dgi. Thé roi khi téi xoay qua va giai
thich diém khé khan. Ga giai thich "Khéng, may khong can phai viét cai server,"
"Chulng ta chi test moi kha ndng gdi hd sc cua client, chd chdng phai kha nang nhén
h6 so cua server."

"Nhung lam sao téi g&i hd sd trong khi chang cé server d€ nhan?"

"May cb thé tao ra "stub" server chi lam t&i thi€u céng viéc may can théi," Jerry tra
I6i. "Né chdng can phai thuc su nhan hd sd - ndé chi ti€p bdo la may da gdi hd sa
dung cach."

"HUm... nhu thé nay chang?"

assertTrue(server.fileReceived);



"Nhu vay dudc r6i," Jerry gat dau. "Bay gid lam cho cai test dat di." T6i nghi vé van
dé nay va nhén ra né khéng qua kho, thé& nén tdi viét mot cdi server gia chdng lam
gi hét:

class TestSM CRServer implements SocketServer {
public boolean fileReceived = false;

public void serve(Socket socket) {

}

Jerry noi, "A, lai thém trung 18p!" Toi xem lai va thay trudc doan ngdt, ching toi da
Ung hiéu server gia tudng tu trong method testConnectToSMSRemoteServer() - thé
nén toéi loai bd no.

Thé roi téi bat dau phan server véi method SetUp() trong phéan test va déng né bang
method TearDown(). Trudc khi moi method cla test dudc goi, server khdi dong; khi
method cla test tra ngudgc vé, né dong lai.

protected void setUp() throws Exception {

¢ = new SMCRemoteClient();

server = new TestSM CRServer();

smc = new SocketService(SM CPORT, server);

protected void tearDown() throws Exception {

smc.close();



Cudi cung toi viét method gia sendFile() trong SMCRemoteClient:

public boolean sendFile() {

return false;

My cdi test bi hong. T6i thd dai. "Lam gi bay gig?"

"Gdi cdi ho sd di," ga ra Iénh.

"Chi ma hod sd ra va tong nd qua socket sao?" Toi hoi.

"Khdng, cé |18 minh cidn cho server biét dé ti€p nhédn hd s - cho nén hdy gd&i mét
théng diép dan gian va gdi tiép theo dé phan hd so." Jerry thay d8i SMCRemoteClient
nhu sau.

"Dau tién, minh can ldy cai "stream" ra tU socket," ga noi.

public boolean connect() {

boolean connectionStatus = false;

try {

Socket s= new Socket(" localhost", 9000);
is= new BufferedReader (new I nputStreamReader (s.getl nputStream()));

0s = new PrintWriter (new OutputStreamWriter (s.getOutputStream()));



connectionStatus = true;

}

catch (IOException €) {
e.printStackTrace();

connectionStatus = false;

}

return connectionStatus;

"ROi," Jerry tiép tuc, "dé doc dugc hd so phai cé san."

public boolean prepareFile() {

boolean filePrepared = false;

Filef = new File(itsFilename);
if (f.exists()) {
try {
itsFileLength = f.length();
fileReader = new BufferedReader (
new I nputStreamReader (new Filel nputStream(f))
);
filePrepared = true;
}
catch (FileNotFoundException €) {

filePrepared = false;



e.printStackTrace();

}

return filePrepared,;

"Sau cling," ga ndi, "ching ta cé th & gdi ho sc."

public boolean sendFile() {
boolean fileSent = false;
try {
writeSendFileCommand();
fileSent = true;
}
catch (Exception €) {
fileSent = fal se;
}
return fileSent;
}
private void writeSendFileCommand() throws | OException {
os.printin(" Sending" );
os.printIn(itsFilename);

os.printIn(itsFileL ength);



char buffer[] = new char[(int) itsFileLength];
fileReader.read(buffer);
os.write(buffer);

os.flush();

"Oir t6i noi. "GO ra ca déng ma chdng thir nghiém." Jerry nhin td6i mét cach nguong
ngiu. "Ua, tao cling run I&m." G& nhdn nat test va phan test bi héng vi
server.fileRecieved tra lai sai. "Ui cha!" Jerry ndi. "Minh trdnh mach dap Muon -2-
do!"

"Thé&," toi ndi, bat chudc giong that giGng Dr. Watson, "ban sap stra tién hanh ho so
vGi ba dong. Dong th( nhat gém string "Sending", dong th (& hai gém tén hd sd va
dong th(r ba gém chiéu dai cua ho sd. Sau do, ban gdi hd sc theo dang chuoi ky tu."

"RGi," Jerry mim cudi. "Tao d3d ndi v8i may trudc budi gidi lao 1a minh can chiéu dai
cla ho sd roi ma."

"Hirm, toi dodn thé&, Sherlock," ti ndi mdt cdch mién cudng.

"Bay gid minh chi cdn nhan ho6 so tu server gia. May mud6n th&r mot phat khong?"
Jerry héi. Tdi kha chdc nén phai lam gi nén dau tién t6i ddi cdi test dé chdc an ching
t6i co tén ho so, chiéu dai va ndi dung ho so:

public void testSendFile() throws Exception {
Filef = createTestFile("testSendFile", "1 am sending thisfil e.");
c.setFilename("testSendFile");
assertTrue(c.connect());

assertTrue(c.prepareFile());



assertTrue(c.sendFile());

Thread.deep(50);

assertTrue(server.fileReceived);

assertEquals(" testSendFile", server.filename);

assertEquals(23, server .fileL ength);

assertEquals(" | am sending thisfile." , new String(server.content));

f.delete);

K& tiép toi dbi cai server gia cho né phén giai dit liéu vao va bao dam thuc tinh:

class TestSMCRServer implements SocketServer {
public String filename = " noFileName" ;
public long fileLength = -1;
public boolean fileReceived = false;
private PrintStream os;
private BufferedReader is;
public char[] content;

public String command;

public void serve(Socket socket) {
try {
0s = new PrintStream(socket.getOutputStream());

is = new BufferedReader(new |nputStreamReader(socket.getl nputStream()))



os,printin("SMCR Test Server");
osflush();
parse(is.readLine());
}
catch (Exception €) {
}
}

private void parse(String cmd) throws Exception {
if (cmd !'=null) {
if (cmd.equals(" Sending")) {
filename = isreadLing();
fileLength = Long.parsel ong(is.readLine());
content = new char[(int)fileLength];
is.read(content,0,(int)fileL ength);

fileReceived = true;

Cudi cung tdi diéu chinh SMCRemoteClient.connect() dé nd dgi théng diép SMCR
dugc gdi tu server gia:

public boolean connect() {

String headerLine = is.readL ing();



connectionStatus = (headerLine!= null) & & headerLine.startsWith(* SMCR");

T6i khéng gd hét nhiing tha trén cung mot luc. Téi thay ddi tirng budc nhd, chay test
gitta moi thay d6i. Toi biét Jerry cd &n tugng tét, dac biét vi gd con bi qué chuyén
thay déi to 18n & trén. Sau cung, khi moi test déu dat, t6i cam th&y hdi cha ndi han
mot ti, toi danh lidu bdng moét nhan xét.

"Jerry," toi ndi. "Poan code nay xau xi qua."

"Y may th& nao?" g3 hai.

"Hém, gG@i ba dong: tén ho sa, chiéu dai va dong "Sending"."

Jerry nhin t6i mo6t cach nhdn nhudng. "CU cho la may biét cach hay haon."

"T6i nghi thé." to6i mim cudi va bat dau go....

-1- Cherenkov display: thudc nghién cltu vat ly cao cdp. Mot dé tai hét sirc tha vi va dudc nhiéu nhom nghién clru
guan tdm. Cé mot pdf phan tich Chrenkov display rat cu thé &: www.lip.pt/~varela/projfc/Showers/Auger -3.pdf.
Ngoai ra con cé v0 s tai liéu vé van dé nay trén Internet cho nhiing ai thich dao sau.

-2- Muon: Mét "muon" |a mét phan t6 khéng 8n dinh trong ving phan xa gan b& mat trai dat. N6 cé trong lugng
hon 207 Ian trong lugng mét electron va ton tai trong ca thé dang &m hodc duaong.



The Crafsman 13.
The Bester Solution

Mot giai phap tot hon

Trong khi lam viéc vdi bai tdp SocketServer, Alphonse khdm phd ra viéc chuyén tai
objects don gian va hiéu xudt hon chuyén tai strings - phadi chdng anh ta d&
"Micahed" -1- ké du hanh cua chang?

Robert C. Martin

O murc .045 hién tai, Cai dich van |a nhitng phan d&i cla tuong lai. M&i thé hé tur lic
khdi hanh cam nhu nhitng phan dgi kéo dai vo tan trudc khi ching xay ra. Doi khi
cam giac nay day tuyét vong - nhung hém nay khéng phai thé. H6m nay, t6i dung
mot it th&i gian v tan &y dé ché diéu Jerry.

T6i dudi tay ra phia trudc ban phim va bé may khdp tay. T6i lac Iu cai dau, gia vo
chinh xuong c6. Tdi dirng lai, nhin 16 140, té vé tram ngdm. "O!" téi ndi, "téi nghi Ia
toi bi€t moét cach hay hon!" Jerry ddo mat va thd dai, dgi téi bat tay vao lam. Toi
quyét dinh khdng di qua trén, thé roi tdi bat dau lam viéc.

D& viét mot hd s6 xuyén qua socket, Jerry d3 phai gdi ba dong chit trudc. Mot dong
co string "Sending", dong ké ti€p chlra tén h6 sc va dong cudi chi dinh chiéu dai cua
ho sa. ROi sau dd Jerry mdi gdi chinh ho so dy nhu mot chudi tir. Poan ma nhu sau:

private void writeSendFileCommand() throws IOException {
os.printin(" Sending");
os.printIn(itsFilename);
os.printIn(itsFileL ength);

char buffer[] = new char[(int) itsFileLength];



fileReader.read(buffer);
os.write(buffer);

os.flush();

Khi doc hd sd ngudc lai tir socket, g& goi readLine ba 1an, mdi [An cho mdi ba dong
gad gdi di. Ga dung "Sending" string nhu moét phuong thirc nhéan dién cia mot chuyén
xuat va luu gilr cai thr nhi nhu tén cua hd so; cai tha ba la chiéu dai cua hé so. Ga
dung né dé chi dinh chudi tir dugc dung nhu mét tdng dém. Rdi sau dé g& dung chiéu
dai dé€ doc sb lugng tir thich (ng tir socket.

private void parse(String cmd) throws Exception {
if (cmd !'= null) {
if (cmd.equals("Sending")) {
filename = is.readLine();
fileLength = Long.parseLong (is.readLine());
content = new char[(int)fileLength];
is.read(content,0, (int)fileLength);

fileReceived = true;

Moi th Iam viéc ngon lanh, nhung tdi biét cach hay hon. Dau tién, t6i d6i doan test
dé doc objects thay vi nhirng dong:

public void serve(Socket socket) {



try {

0s = new PrintStream(socket.getOutputStream());
is = new Objectl nput Stream (socket.getl nputStream());
os.printin("SMCR Test Server");
os.flush();
parse((String)is.readObject());
}

catch (Exception €) {

}

private void parse(String cmd) throws Exception {
if (cmd !'=null) {
if (cmd.equals("Sending")) {
filename = (String)is.readObject();
fileLength = isreadlL ong();
content = (char[]) is.readObject();

fileReceived = true;

K& tiép toi thay d8i phan SMCRemoteClient dé viét objects thay vi strings.

public boolean connect() {



0s = new ObjectOutput Stream (smcrSocket.getOutputStream());

private void writeSendFileCommand() throws IOException {
os.writeObject ("Sending");
os.writeObject (itsFilename);
os.writel ong(itsFileLength);
char buffer[] = new char[(int) itsFileLength];
fileReader.read (buffer);
os.writeObject (buffer);

os.flush();

T6i chay tron bd cac tests va chidng lam viéc ngon lanh. "Thdy chua?" toi gay. "Toi
nghiém ra viét objects thay vi strings thi t6t hon."

Eureka!
Toi nhin Jerry, nhung cé gi dé thay déi - d6i mat gd khdng tap trung. G& dirng day
va bat dau rdo quanh. Thinh thodng ga dung lai, nhin vao man hinh, nhin téi, |&c dau

va lai ti€p tuc rdo budc. G& 1dm nhdm gi d6 vé ndm thang, kinh nghiém va su ngu
xudn. Toi hoi hai.

Sau rét, g& dirng lai, nhin t6i th&ng vao mat va noéi: "A, Alphonse, may xong roi dd."

"TG6i lam gi sai vay Jerry?" toi thi tham.



Ga nhin tdi cham chap vai gidy. Thé r6i gd xoay ngudi hudng vé thang may va ra
Iénh, "di theo tao."

Chuyén di trén thang may yén lang nhu nha mo. Trang thai cta Jerry khdé ma doan
ndi: g& khéng han 1a gidn di nhung chdc chan 1a ga buc doc, va 18 gi d6 tdi da dinh
vao su buc doc nay. Trong thang may, chlng téi 18ng |1& thay d6i vi tri dé giam mdc
l&ch coriolis -2- tdi c¢6 nghiém ra ly do tai sao phdn ma ngudn ddn gian téi thay doi
cé thé tao anh hudng ghé gém dén ga nhu thé.

T6i theo Jerry vao moét phong khach & mot trong nhirng tang thudc "low-g". Cac tay
hoc viéc khong thudng dugc phép vao cac tang trén .49g. Trén dudng di Ién, toi
khong doi cac bang hiéu cla cac tang lau nhung tang nay cé vé thap hon .4g. Bén
trong phong khach cé nam ga "du hanh" 1ap trinh vién khac. Jerry gidi thiéu t6i vai
nhédm nay. Téi gédng nhd hét tén clia moi ngudi: Johnson, Jasmine, Jason, Jasper va
Jennifer. Jerry bao t6éi dirng gilta phong khach trong khi gd@ va moi ngudi ngoi trén
salon xung quanh tdi. Sau dé Jerry xoay v & phia nhém |&p trinh vién va vdi vé kiéu
cach, g tuyén bg, "A, c6 chuyén da xay ra. Toi tin réng Alphonse 13 tay hoc viéc dau
tién trong nam vao "Micah his Journeyman."

TOi cdm thdy nguc tdi ngirng dap mot nhip va mat téi md réng ra. Day la diéu hét
sUic dan gian! toi khong du tudng diéu nay!

"Cé ai lam Micahed nam nay chua nhi?" Jerry hoi. Tiéng xi xdm lan ra kh&p phong
nhung moi ngudi déu 1&c dau - hién nhién la chua cd ai.

Jasmine nhin t6i cham chdp hoi Iau. Trong khi c6 ta ddn mat vao tbi, nang bao Jerry:
"OK, Jer, cho bon t6i nghe cau chuyén 3y di."

Jerry thd dai, ga c6 gdng mot cach rd rét dé 18y lai tu thé va bt dau noi.

"Nhu cac ban biét, 6ng C yéu cau t6i lam cai SMCRemote cho né chay." bam lap
trinh vién déu gat dau; hién nhién ho bi€t chuyén nay. "Alphonse va t6i bo ra ca
ngay cho bai tadp SocketServer; va né lam viéc rat tot."



Thém mot cu s6c: SocketServer chi la mot bai tap?

"T{ IGe lam cho nd chay dudc, ching toi bat dau dat phan client cia SMCRemote |ai
v@i nhau. M6t trong nhifng test cases la chuyén tai mot hd sg tlir client dén server
qua socket." Lai thém nhirng cai gat dau trong phong.

Jerry cang bdGi rGi thdy rd. Ga tran trg trén ghé& va tranh nhitng anh mat, gd nhin
chdm chdp xudng san nha. "T6i chinh dinh viéc chuyén xudt hd sd béng cach gdi ba
dong chif theo sau bang mot chudi tir. Dong dau tién la danh tinh cua viéc chuyén
xudt, dong th( hai la tén ho sd va dong th(r ba la chiéu dai ho sd." Lai thém gat dau
- diéu nay chdng lam ho ngac nhién ti nao.

"R3 rang, day chi |1& mdt cach don gian cho méy cdi test cé thé dat dé ching tdi co
thé refactor thanh mot dang tét hon." Lai thém gt dau; thém nhitng tiéng xam xi
déng y. "Va rbi..." Jerry ngung lai. "Alphonse noéi la han nghi la han cé a... d.... mot y
kién hay hon."

C&n phong trd nén yén tinh. B6i mét cua Jasmine van dan chdt vao t6i, nhung ci
nhin cGia nang chuyén ti trang thai danh gid sang suy dodn. Ting ngudi mot, toi
cam thdy nhiing tia nhin cla cac tay "du hanh" ngung lai & t6i. Lam gi ma Idn
chuyén vay? Tai sao ho dang doi cai Micah cho t6i nhi?

Johnson la ngudi pha tan khong khi u am.

"Khéng phai b6 mudn cho bon téi biét --" ga budc miéng ndi, réi ghim lai bang mot
cu hit vao nang ne.

Li€c nhin, toi thay Jerry dang gat dau. Gat dau cho chuyén gi nhi?

Dé nghi ngay tha



Téi khéng chiu ndi nita. Téi rdi khdi cdi nhin clia Jasmine, nhin thdng vao mat cla
tirng tay "du hanh" trong phut ch6c roi néi: "Tat ca nhitng gi téi dé nghi chi la viéc
chuyén tai objects thay vi strings! téi chdng th8y viéc 8y lai 1a mot Micah!"

Jennifer budc vé phia t6i va noi, "Vang, b0 chi lam ngan dy. Va, khong, t6i khong gia
dinh la bo nghi nggi gi nhiéu vé n6 - nhung vdi bon t6i, day la chuyén In."

"Tai sao?" toi rit 1én, that su hoang sg.

"Bgi," Jerremy giai thich, "dac diém quan trong nhat cia mét 1&p trinh vién gioi la
kha ndng suy nghi mét cach triru tugng. Théat ra rat it ngudi cé thé lam nhu thé. May
mgai vira chirng to la may co thé lam diéu nay."

T6i ddm nghi ngd. "No chi la mot object théi ma," téi 1dp bap.

"Chinh xac," Jennifer ndi. Bon ho déu gat dau moét cach nghiém chinh.

Toi 14c dau. "Oi, thi, néu day Ia diéu hay - mdt Micah gi dé - tai sao Jerry cd vé cau
kinh vay?"

"®, chuyén &y!" Jasmine cudi to. "Jerry xuéng day vao gid nghi Ian trudc va ké cho
bon minh vé van dé chiéu dai h0 sd cua cdu. Anh 8y chdc rang cau sé rat cé an
tuong khi thdy chiéu dai ctia hd s sé& khdp khit vao chuyén xudt hd sé. Anh 8y du
phong cadu sé ngac nhién biét chirng nao."

"Ua," Jasper cudi diéu dang, "va cau lai di ma chi cho g& chiéu dai nay trd nén lac
dé.ll

T6i nuGt nudc bot, c6 chiu dung. "Toi da lam thé sao?"



Jerry d&tng ddy va néi, "ngam lai chuyén dé di Alphonse. Néu may gdi mot chudi tur
nhu mot object, tai sao may con phai gdi chiéu dai clia ho sc riéng ra nira? Trong sau
thang tdi day, may tay nay thé nao ciling sé nao sudn tao vé chuyén nay" ga ndi
thém mot cach thiéu ndo.

"Bon t& chdc chdn sé lam thé!" Jennifer cudi toe toét. "Mdi khi xét duyét ma ngudn
cua anh 3y, bon tg sé hdi anh tham s6 chiéu dai ho so ¢ dau!" Co6 ta cudi rdc rich
trong khi Jerry nhan nhé va cirng d6 khudén mat.

"Cau phai biét, Alphonse," Jasmine giai thich, "khong nhirng cau da tao nén moét
budc triru tugng dang ké, giai phap cua cdu con don gidn han gidi phap cua Jerry.
Hon nira, n6 la mot cach don thuan phé bo du tinh cla Jerry vdi nhu cau chiéu dai
cua ho sd. Cau da Micahed anh ay!"

Toi bat dau hiéu ra su thé. It ra tdi khdng bi dinh vao madt phién todi nao...

"T6i nghi 13," Jasmine ndi, "mot bién cd nhu thé& nay can doi cdp (Iam viéc). Jerry, toi
doi ngudi hoc viéc véi anh. Anh nhan Andy va t6i sé lam viéc véi Alphonse vai ngay."

... hay la t6i?

-1- "Micah" & day, trong bai nay, cd |& 1a mot loai ddc quyén hodc mdt vinh du 18n lao. Theo tu dién Merriam-
Webster thi Micah la tén clia mot nha tién tri ngudi Do Thai & thé ky th(r 8 sau Coéng nguyén. "Micah" xuat xur tir
nguyén thay chit MIkhAyAh (ti€ng Hebrew).

-2- Coriolis: tén clia nha toan hoc, ky su cdng chanh ngudi Phap Gaspard G. Coriolis. Xem thém ti&u sl va cong
nghiép cta Coriolis &: http://www-gap.dcs.st-and.ac.uk/~history/Mathematicians/Coriolis.html

The Crafsman 14.
Transaction Action



Hanh ddng chuyén tai

Lam viéc vdi mét tay du muc -1- mdi la mét kinh nghiém nang né cho Alphonse. Liéu
chang chju néi tia nhin sdc bén cua Jasmine va xting dang vdi cai tén 16ng mdi cua
minh?

Robert C. Martin

"OK, cao thu -2- xem th{r cau thé& nao." PO cang thdng trong cai nhin cua Jasmine
lam t6i dan chit vao ghé. "Y... y cd thé nao?" tdi 1&p b&p. "Thdi di cao tha, bd cdu
dinh khong lam t6i qué nhu cau d& lam Jerry qué sao," nang néi. "Téi chang c6 tinh
lam cho ai qué c3," tdi chéng ch& mot cach yé&u 6t. "Téi chi...." "Ua, hdn nhién rbi,"
nang bat chgt ngat ngang cau ndi cla tbi, td vé chang chudng. "Thoi, hdy bat tay
vao cdng viéc cho rdi. Cau dinh s& thay d6i nhitng gi tiép theo day?"

Chung t6i ng6i trong phong lam viéc, xem xét doan ma Jerry va toéi vira viét xong.
Téi chi cho Jasmine céch téi thay ddi doan code cla Jerry dung d& gdi strings thay vi
objects xuyén qua socket.

"Toi... um... 8 khdng biét. Tdi chi nghi la gd&i objects chéc tét haon strings." Nang lam
téi hét sdc béi réi. Mrc cdng thdng cr d6 don tir 4nh mat va thai dd cla nang. "Suy
nghi di cao thd, suy nghi! Cau khong chi thuan tuy goi vai cai strings va integers vao
trong mot object, phai thé khéng? Géi nhu vdy ngam dinh van dé gi? Céu c6 thé lam
gi vGi no?"

"T6i, Um...." gid nhu d6i m&t nang ngung dé ndng I&n t6i, co I& tdi co thé suy gam.
T6i nhdm nghién d6i mat va thdm tung mot doan kinh -3-. Trong vong vai gidy, toi
da co thé xem xét cdu hoi cua nang.

Cai test case ching tdi da lam dung dé xac thuc chiing t6i cé thé gdi hd sc cd xuyén
qua socket. Poan ma dung dé gdi h6 so nhu thé nay:



private void writeSendFileCommand() throws IOException {
os.writeObject(" Sending");
os.writeObject(itsFilename);
os.writel ong(itsFileL ength);
char buffer[] = new char[(int) itsFileLength];
fileReader.read(buffer);
os.writeObject(buffer);

os.flush();

Nhung tai sao chldng tdi lai gdi hd sc di? Chldng tdi gdi né6 dén SMCRemoteServer dé
dudc bién dich. Sau do server sé tra vé ho sd da dudc bién dich. Tai sao Jerry lai gdi
"Sending" string trudc? Ga ndi rang muc dich 1a d&€ bdo server cd hd so dang dudc
gdi dén - nhung chdng téi lai khéng muén théng bao cho server la cé hd sd dang
dudc gdi dén; chung t6i mudn ra Iénh cho server bién dich mot h6 sd va gdi ngudc
lai két qua.

To6i suy nghi rat k§ ludng, nhung mot phan nao dé trong ndo bd cla tdi van dang tiép
tuc tung kinh. Hau nhu trong trang thai nira tinh, nlra mé, t6i di thang dén bulc tudng
va Vvé ra sd do6 "két qua bién dich". T6i nhac thay khudén mat nghiém trong cula
Jasmine thodang mot nu cudi. "T6i khoai cai 16i suy nghi clua cau dé cao thu. bung
dung lai ¢ do."

B&n mau dif liéu dugc gdi dén server: tén hd sd, do dai hd so, ndi dung hd sq va
chuoi "Sending". Tai sao nhitng m&u nay dudc gdi riéng biét? Ching déu thudc vao
mot gdi tin cia mdt xudt chuyén tai! Bang réi! Toi tu 1&c dau vai chinh minh va thay
déi doan test nhu sau:

public void testCompileFile() throws Exception {
Filef = createTestFile("testSendFile", "I am sending thisfile.");
c.setFilename("testSendFile");

assertTrue(c.connect());



assertTrue(c.prepareFile());

assertTrue(c.compileFile());

Thread.deep(50);

assertTrue(server.fileReceived);

assertEqual 5("testSendFile", server.filename);

assertEqual s(23, server.fileLength);

assertEquals("l am sending thisfile.", new String(server.content));

f.delete();

Thé roi toéi dbi ham sendFile cli nhu sau:

public boolean compileFile() {
boolean fileSent = false;
char buffer[] = new char[(int) itsFileL ength];
try {
fileReader.read(buffer);
CompileFileTransaction cft =
new CompileFileTransaction(itsFilename, buffer);
os.writeObject(cft);
os.flush();
fileSent = true;
}
catch (Exception €) {

fileSent = falsg;



}

return fileSent;

Jasmine theo dbi rat sat sao. T6i khdng thé do ndi cam gidc clia nang nhung téi biét
chéc la minh dang di ding hudng. K& tiép tbi viét CompileFileTransaction class:

public class CompileFileTransaction implements Serializable {

private String filename;

private char contentd];

public CompileFileTransaction(Str ing filename, char buffer[]) {
this.filename = filename;
this.contents=buffer;

}

public String getFilename() {
return filename;

}

public char[] getContents() {

return contents;

Poan nay cho phép chuong trinh dugc bién dich. Tat nhién la may cai test bi hong,
bai thé tdi lai thay déi phan server gid nhu sau:



public void serve(Socket socket) {
try {
0s = new PrintStream(socket.getOutputStream());
is = new ObjectInputStream(socket.getl nputStream());
os.printin("SMCR Test Server");
os.flush();
parse(is.readObject());
}
catch (Exceptione) { }
}
private void parse(Object cmd) throws Exception {
if (cmd !'= null) {
if (cmd instanceof CompileFileTransaction) {
CompileFileTransaction cft = (CompileFileTransaction) cmd;
filename = cft.getFilename();
content = cft.getContents();
fileL ength = content.length;

fileReceived = true;



Nhirng thay ddi nay gilp cho cdc phan test déu dat. "Phai y cd gi6ng nhu thé& nay
khéng?" To6i hdi. "Ua, chi 1a khdi dié’nj thoi," nang xac nhan mot cach dé ching.
"Ché&c chén I1a né hay hon 18i chuyén moi phan di liéu thanh strings clia Jerry - va né
cling hay hon 18i chuyén gdi moi phan di liéu riéng biét." "Vay cé lam thé nao cho
hay hon nita vay?" Toi héi. "Han da," nang ndi mot cach thi€u kién nhan. "Ngay llc
nay hdy hoan t&t phan chuyén tai. Cau phai |1am cho client ti€p nhan hdi dap tur
server." "Cai d6 chac khong kho 1adm," t6i dap, cam thdy phan chdn han mot chit, va
thém vao ba dong nhu sau vao doan testCompileFile nhu sau:

FileresultFile = new File(" resultFilejava");
assertTrue(" Result file does not exist", resultFile.exists());

resultFile.delete();

T6i chay doan test va xac that né bi héng. "Sau khi minh goi compileFile, két qua
han phai dugc viét vao mot ho sa," tdi giai thich cho Jasmine, rdi néi thém, "ngay lic
nay tdi khdng quan tdm dén chuyén cé gi trong ho sc; toi chi mudn chéc la hd sc do
dugc tao ra." "Vay cdu lam cach nao dé tao ra nd?" nang thach thc. "Tdi s& cho cd
th8y," toi ndi, thay ddi doan server gia nhu sau:

private void parse(Object cmd) throws Exception {
if (cmd !=null) {
if (cmd instanceof CompileFileTransaction) {
CompileFileTransaction cft = (CompileFileTransaction) cmd;
filename = cft.getFilename();
content = cft.getContents();
fileLength = content.length;
fileReceived = true;
Compiler ResultsTransaction crt =
new Compiler ResultsTransaction(" resultFilejava");
os.writeObject(crt);

os.flush();



Thé rdi téi tao phan bién dich nay bdng cidch thém mot cadi sudn cua
CompileResultsTransaction class

public class Compiler ResultsTransaction implements Serializable {
public Compiler ResultsTransaction(String filename) { }

public void write() { }

T4t nhién phan test van hong, bdi thé& tdi thay déi compileFile nhu sau:

public boolean compileFile() {

boolean fileCompiled = falseg;

char buffer[] = new char[(int) itsFileLength];

try {
fileReader.read(buffer);
CompileFileTransaction cft =

new CompileFileTransaction(itsFilename, buffer);

os.writeObject(cft);
os.flush();
Object response = is.readObject();

Compiler ResultsTransaction crt = (Compiler ResultsTransaction)response;



crt.write();
fileCompiled = true;
}
catch (Exception €) {
fileCompiled = false;
}

return fileCompiled,;

Cudi cuing, tdi thuc hién chi tiét phan chuyén tai:

public class CompilerResultsTransaction implements Serializable {
private String filename;
public CompilerResultsTransaction(String filename) {

this.filename = filename;

public void write() throws Exception {
FileresultFile = new File(filename);

resultFile.createNewFile();




Két qua bién dich

Tai sao tén, d6 dai, noi dung cla ho sc va "Sending" string déu dudc gdi dén server
riéng biét n€u chdng déu thudc vé mot chang chuyén tai?

"O giai doan nay dudc vay la tét roi," Jasmine noi. "Toi di giai lao mdt chdc trong khi
cau thuc hién xong quy trinh CompileResultsTransaction th uc su viét thanh h6 so
thay vi chi tao ra né. Ciing nén don dep chut dinh nira. Cé kha nhiéu manh vun vat
con soét lai trong 1Gc cau va Jerry khudy voc chuyén gdi strings va integers. Nhung
trudc khi toi di, t6i mudn biét y ki€n cua cau trong phéan instanceof cau dung trong
doan server gia."

D6 |a giai phap don gian nhat ma thdi cé thé nghi ra dung dé kiém tra xem object
sdp tra lai cé that su la CompileFileTransaction hay khéng." Toi ndi, b &t dau cam
thay bdi rdi. "Co gi sai vdi phan nay sao?"

Nang ding Ién, nhin vé phia téi va tra I6i, "khdng c6 gi sai tram trong, nhung cau cé
nghi rédng server that sé lam th€ sao? Liéu server that sé c6 chuoi if/else dai ngodng
cho instanceof dé ma bién xuat cac chuyén tai di vao?"

"T6i chua nghi xa dén nhu thé&," t6i thi nhén. "Khdéng," nang ndi mot cach thang
thirng, "Toi khéng hinh dung cédu nghi xa nhu vay." Va r6i nang rdo budc ra khoi
phong.

C&n phong tréng rong khi khong cé nang, nhu thé su hién dién cla tdi chadng cé gia
tri gi. Toi thd dai va nglc ngodc cai dau. Lam viéc vdi Jasmine sap tdi sé day mét
mai va day su gido hudn di moi ki€u. Mot diéu tdi biét chac - toi ghét bi goi la cao
tha. T6i lai thd dai va bat dau giadi quyét cong tac nang giao cho.

-1- Dya trén gép y cua cl trong bai thir 13 , journeyman cé thé& dugc xem nhu nhitng ké du muc, di tim nhitng
vlung "dat mdi". Nghia bong cho journeyman ciing hét sic thich hgp cho nhitng I3ap trinh vién cé cai nhin khai
pha. T6i tam dich journeyman la du muc theo tinh than nay.



-2- Hotshot: tiéng 16ng chi cho mét ca& nhan kinh nghiém va ndi bat. Hotshot ciing c6 thé dung vdi tinh cach
cham biém, bdn cgt hoac than thién. Trong bai nay, cé |& Jasmine goi Alphonse vdi tinh cach b&n cgt.

-3- Mantra: c6 nghia chung la doan kinh ké. Theo dao Hindu va dao Phat, mantra c6 kha nang hoa giai nhitng
trac trd.

The Crafsman 15.
Ess Are Pee

"Ech" Ia "B&" -1-

Tir chuyén tay hoc viéc nhiét tinh cua ching ta don dep hd so Jasmine yéu ciu, dan
dén tinh trang qua thai trong lic anh chang hinh dung m 6t cudéc déi thoai tudng
tugng - vdi chinh anh ta.

Robert C. Martin

Hinh anh cudi toi thay trudc khi canh clra khép lai la mai téc dai 6ng mugt cua
Jasmine, vung vay theo nhip budc day chu y cia nang. Khi cdn phong tan 1dng bdng
dang nang , t6i cam thay 16ng nguc cda minh nhe nhém trut di mot luéng khi nén
chat. Ddi mat téi mat di tiéu diém, va sudt nhiéu phat géan nhu tinh tdo, t6i ngdi thr,
nhin vé cdnh cira md nhoa di trong tam mat.

Van con dd ngudi ra, toi nhan ra minh phai tré lai 1am viéc - nhung 1am thé nao day?
Khéng biét néu Jasmine lam, nang sé viét ho so va don dep doan ma ra sao nhi? Toi
biét chédc la nang sé& ndi la toi chdng cé gi xudt sdc cho nang xem khi nang trd lai:
"Cao thu ma hoa ra nhu vay sao! Nay gid cau chi ng6i thir ra dé voc khudy may ngon
tay cai phai khong?"

"OK, Jasmine, OK," T6i ndi. "Minh lam gi tr uéc day?"



"Nao, cao thu, chung minh phai lam sao cho CompilerResultsTransaction chuyén ch &
néi dung cua mét hé so tur server dén client, va roi viét hé so 8y xubng client.”

"®, dung roi", toi dap. "Trinh dich sé tao ra mdt hd sd xudt trén server, va ching ta
phai d& n6é dén client - y nhu thé ching ta via thuc hién trong
CompileFileTransaction."

public class CompileFileTransaction implements Serializable {

private String filename;

private char contents[];

public CompileFileTransaction(String filename, char buffer[]) {
this.filename = filename;
this.contents=buffer;

}

public String getFilename() {
return filename;

}

public char[] getContents() {

return contents,

"Ching ta md va doc ho so trong compileFile method, roi tao va chuyén tén ho so va
chuoi ky tu vao constructor cia CompileFileTransaction." Toi tiép tuc.

public boolean compileFile() {

char buffer[] = new char[(int) itsFileLength];



try {

fileReader.read(buffer);
CompileFileTransaction cft =

new CompileFileTransaction(itsFilename, buffer);

"ROi, cao thu, minh via lam ding y nhu vdy. Cé diém nao cdu khéng via long
chang?"

T6i khong mudn viét doan ma y hét nhu nhau hai 1an. Jerry phan d6i cuc luc chuyén
[ap lai ma nguon.

"Jerry kh6ng phai la con dao bén nhét trong tu déu -2-, cao thu.”

"T6i khdng rd chuyén d6 nhung tdi nghi, v8i quan diém nay thi anh ta ding. Bdi thé,
t6i nghi la t6i mudn viét mot class dung dé mang hd sG xuyén qua socket."

"Cai gi doé tuong tu nhu FileCarrier?"

"Ua, cai tén dé hay a!"

"R6i, cao nhén -3-, viét mét cai test cho né di."

"Cao nhan? - ém, OK. Thé& nay nhé?"

public class FileCarrier Test extends TestCase {

public void testAFile() throws Exception {

final String TESTFILE ="testFile.txt";



final String TESTSTRING ="test";
createFile(TESTFILE, TESTSTRING);
FileCarrier fc = new FileCarrier(TESTFILE);
fcwrite();

assertTrue(new Fileg(TESTFILE).existy());
String contents = readFile(TESTFILE);

assertEquals(TESTSTRING, contents);

"Hay 1dm, 6ng manh. Tiép tuc di."

"Pudgc roi, thua c6 J. Sau day la hai function tién ich..."

private String readFile(final String TESTFILE) throws | OException {
BufferedReader reader = new BufferedReader(new FileReader(TESTFILE));
String line = reader.readLine();

return line;

private void createFile(final String name, final String content)
throws | OException {
PrintWriter writer =
new PrintWriter(new PrintWriter(new File Writer(name));

writer.printin(content);



writer.close();

. va day la phéan ng dung rdt gon cula FileCarrier sé lam cho phan test bién dich
va khong chay khi test."

public class FileCarrier {
public FileCarrier (String fileName) { }

public void write() { }

"R6i, quad dd -4-, minh chi can lam cho cai test dat bang cach doc hd sd trong
constructor va viét no trong function write."

"Chua dau, éng tudng - dau tién la chay cai test va biét chdc né hdng céi da."

"0, nang J, chua cé Ung dung FileCarrier. Tat nhién la né sé hong théi."

"Ha, hoa quan cdu va téi biét nhu vay. Nhung liéu chuong trinh cé biét thé khéng?"

"T6i that la khodi nhitng khi c6 mudn t6i chay test. OK, nay." [Phéan test dat] "HG?
lam sao cb thé nhu véy dugc?"

"Quy tha, téi khéng ré nifa. Lam sao ph&n test cé thé dat trong khi chdng cé gi trong
FileCarrier dén --"

"Egad, Auriculatum! -5- minh chua hé xoa ho sg test."



"A, éng ke. Thé sao cdu khéng chita né di?"

"OK, day."

public void testAFile() throws Exception {
final String TESTFILE = "testFile.txt";
final String TESTSTRING = "test";
createFile(TESTFILE, TESTSTRING);
FileCarrier fc = new FileCarrier(TESTFILE);
new File(TESTFILE).delete();
c.write();
assertTrue(new File(TESTFILE).existy());
String contents = readFile(TESTFILE);

assertEqualS(TESTSTRING, contents);

"Ngon lanh, bdy gid né hong r6i! nhung ma 6ng thén, cdu lam cho nd dat dugc
khong?

"Hién nhién rodi, JJ - xem day!"

public class FileCarrier implements Serializable {

private String fileName;

private char[] contents;



public FileCarrier (String fileName) throws Exception {
Filef = new File(fileName);
thisfileName = fileName;
int fileSize = (int)f.length();
contents = new char [fileSize];
FileReader reader = new FileReader (f);
reader.read(contents);

reader.close();

public void write() throws Exception {
FileWriter writer = new FileWriter (fileName);
writer.write(contents);

writer.close();

"Yee Hah! dai nhén, b&y gid cdu mdi nén codm nén chao déy -6-!"

"Khong cé chi, cdm dn dai nudng -7-, nhung cd cling chua thay gi ma. Hay xem |0i
tdi tich hop FileCarrier vao CompileFileTransaction -- cai nay chac sé lam cb cha y."

public class CompileFileTransaction implements Serializable {

FileCarrier sourceFile;



public CompileFileTransaction(String filename) throws Exception {
sourceFile = new FileCarrier(filename);

}

public String getFilename() {
return sourceFile.getFileName();

}

public char[] getContents() {

return sourceFile.getContents();

"Va bay gi& tdi s& ddi function compileFile d& dung cai CompileFileTransaction mdi
day!"

CompileFileTransaction cft = new CompileFileTransaction(itsFilename);
os.writeObject(cft);

os.flush();

Object response = is.readObject();

CompilerResultsTransaction crt = (CompilerResultsTransaction)response;

crt.write();

"Va bay gid téi chay may cai test va.... thay chua? Chang dat hét!"

"®, dai cao thu, tuyét! Cu d& xudt ra ddm ba tuyét chiéu!"



"Tinh trudc hét roi ma, Da Hudng -8-, tinh hét roi. Bay gid hday xem téi dat cai
FileCarrier va trong CompilerResultsTransaction !"

public class CompilerResultsTransaction implements Serializable {

private FileCarrier resultFile;

public CompilerResultsTransaction(String filename) throws Exception {

resultFile = new FileCarrier (filename);

public void write() throws Exception {

resultFilewrite();

"Oi chao!”

"Va h3y xem cach tdi dbi cdi test dung trong transaction m@&i mdt cadch nha nghé
day!"

private void parse(Object cmd) throws Exception {
if (cmd !=null) {
if (cmd instanceof CompileFileTransaction) {
CompileFileTransaction cft = (CompileFileTransaction) cmd;
filename = cft.getFilename();

content = cft.getContents();



fileLength = content.length;

fileReceived = true;

TestSM CRemoteClient.createTestFile(" resultFilejava", " Some content.");

CompilerResultsTransaction crt =
new CompilerResultsTransaction("resultFile.java');
os.writeObject(crt);

os.flush();

"Lam sao cdu biét dudc hét méy thu nay vy, Alphonse?”

"CO thay dd, Jasmine, t6i biét hét moi chuyén thudc vé objects. FileCarrier la mot
object d6 Jasmine. C6 cé th&y nd cd thé dugc xr dung nhiéu hdn chi mét noi khéng?
Co cbé thay mot object chi ham ch&a mot trach nhiém? C6 thdy khong? Co cé biét
Nguyén Ly Trach Nhiém Dadn -9- khong Jasmine? C6 khi nao c6 nghe dén né chua?
da nghién cru né chua? Toi nghién ctu nd roi dé. Co biét nd ndi sao khong, Jasmine?
N6 néi rdang mét class chi nén cé6 mét va chi mét ly do dé€ thay déi. N6 néi
rang moi functions va variables cua mét class chi nén lam viéc dé cung dua
dén mét muc dich. Mét class khéng nén cé gang hoan thanh nhiéu hon mét
muc dich.... C6 c6 dang |1&ng nghe d6 khdng, Jasmine?"

"Véng, Alphonse. Téi dang chdm chd ma."

"Ti€p tuc lang nghe, Jasmine. Trong dam bon minh ai ma biét nguyén ly nay goi né
la SRP -10-. D6 la ESS ARE PEE Jasmine."



"ESS ARE PEE, Alphonse. Ess are pee.”

"Con nhé function compileFile khong? Con nh & cach né ding dé doc hd sd va chuyén
chuoi chit cai vao trong CompileFileTransaction khéng? C6 hdi téi chuyén t6i khong
thich cai gi trong function dé - t6i sé ndi cho cd hay téi khdéng thich cai gi: né vi
pham nguyén ly SRP! N6 c6 hai ly do dé€ thay d6i thay vi moét. N6 phu thudc vao ca
chi ti€t cach doc ho sc lan ché do xay dung va gdi transactions. Lam nhu vay qua
nhiéu trach nhiém, Jasmine hg&i - qua suc nhiéu."

"C4u lam téi hodng 1én day, Alphonse - Oi! Alphonse!"

Ngay ldc dy, cung mét luc hang loat sy kién xay ra. T6i thdy canh cira d&@ md ra. TOi
nhan ra chiéc ghé bén canh tréng rong. TOi nghe ti€ng vong cua giong téi nhai
Jasmine con doi lai tr may blc tudng. Va, hon hét, t6i thdy Jasmine dang dUng ngay
clra ra vao.

Do6i mat nang lanh nhu tién.

con ti€p.... khong biét chirng.

-1- Nguyén ban tiéng Anh tac gia chgi chir SRP thanh ESS ARE PEE. Cum nay hnd khong biét phai dich ra sao cho
8n nén dich trai thanh "&ch la bé&" cho di ddm. Néu cb ban nao cd y kién nao hay, xin déng vy.

-2- "the sharpest knife is the drawer", m 6t ngan ng{f @m chi cho mét ca nhan nao dé tai giéi nhat trong nhom
hoac mot viéc gi dé t6t nhéat trong hoan canh cho phép.

-3- Cac tur 16ng "hottie", "hot stuff', "over-temp", exotherm", "boiling point", "tepid breath", "latent heat",
"electron volt", "fever man" diing trong bai ¢ ch U y gia tdng cudng dd. Nhiing tir nay déu ding d€ dé cao mét ca
nhan mot cach di dom, than mat va chit gi d6 ché diéu. hnd tam dich nhifng tir nay la "cao nhan", "éng manh",

ong tudng", "hod quéan", "6ng ke", "éng than", "dai nhan", "dai cao thd" va biét chéc la khéng thé tim cac tir
hém hinh tiéng Viét tuong tu d&€ chuyén dich cho méi chi¥ I16ng tiéng Anh nay.



-4- "Jazzy-wazzy" cling 1a moét cum tir Iéng chi cho su ngon lanh, nhu&n nhuyén, vira y. hnd tam dich 1a "quéa d&"
dé binh dan hod tl 16ng nay.

-5- "Egad, Auriculatum": Egad la mot cach goi cdm than tucng tu nhu "oh God!" va Auriculatum cé ngu6n géc tir
ti€éng Latin, chi cho bd "nghe" hoac miéu ta hinh dang giéng nhu chiéc I, hodc vanh tai. Ngoai ra, "auricula" con
mot s6 nghia bdng khac. Cum "Egad, Auriculatum" nay cé thé dich ndm na la "6i trdi, nghe day" nhung hnd dé
nguyén van cho thém phan.... bla chu ;)

-6- Cum "you are cooking" 1a mét idiom r&t phé bién, chi cho sy tién trién ding hudng va tét dep.

-7- "Grandiflorum" t&r grandiflora ti€ng La tinh chi cho ging hoa héng moc theo dang bui, khém. T&r nay am chi
cho nir gidi. O trén 1) goi Alphonse la dai nhan nén bén dudi hnd tam dich theo la dai nudng cho khdp vdi tinh
than.

-8- "Night Bloomer" chi cho cac giéng hoa né ban dém nén tam dich la Da Huang.

-9- "Single Responsibility Principle" tam dich la nguyén ly trach nhiém dan.

-10- "SRP" hay Single Responsibility Principle, xin doc thém tai liéu tiéng Anh &:
http://www.objectmentor.com/resource...icle s/srp.

The Crafsman 16.
Excess Politesse

Qua murc bat thiép

Khi chang d& nhiin xuéng vi hé then, mét dé ndng cdn vé chuyén thai dé giup
Alphonse hoan thanh méa ngudn - va nang Jasmine mdi nay lam chang cuc ky khé
chiu.

Robert C. Martin


http://www.objectmentor.com/resource

Jasmine ddng d6, nhin tdi chdm chap. Sau mét phdt im 1dng cang thang, nang dao
mat, ldc dau va rao thdng dén t6i. "Alphonse", nang néi moét cach nghiém khac,
"dirng bao gid tai dién trd d6 nita." Qua x&u hé, toi gat dau va noi, "vang, Jasmine."
"Va tlir ray vé sau, goi téi la c6 J." "Vang.... cd 1," t6i chdng ché. Bang cai khit mdi
kh6 khan, nang ndi, "hdy xem th & cau da lam nhirng gi." T6i chi cho nang xem doan
ma FileCarrier va cac doan tests. LUc dau nang c6 vé thod man nhung réi nang noi,
"FileCarrier doc hd so bdng mot cl doc dan va viét bang moét cu viét don."

public class FileCarrier implements Serializable {
private String fileName;

private char[] contents;

public FileCarrier(String fileName) throws Exception {
File f = new File(fileName);
this.fileName = fileName;
int fileSize = (int)f.length();
contents = new char[fileSiz€];
FileReader reader = new FileReader(f);
reader.read(contents);

reader.close();

public void write() throws Exception {
FileWriter writer = new FileWriter(fileName);
writer.write(contents);

writer.close();



public String getFileName() {

return fileName;

public char[] getContents() {

return contents,

"Phan nay cd thé lam viéc cho cac vi du nho," nang tiép tuc, "nhung t6i~chéng dam
chéc phan doc sé khoéng két thic sém, va noé chi tram mo6t phan clda chudi. Hon nira,
ho sa chuyén chd qua socket dén mot hé thdng khac, hé théng nay khong biét chirng
dang dung mét loai ky tu két thic dong kiéu khac. Bai thé, téi khdng nghi FileCarrier
s€ lam viéc ngon lanh xuyén qua cac hé thong bén ngoai. Minh nén lam gi day
Alphonse?"

T6i khdng sét mdt may. "A... d... ¢ J, c6 18 ching ta nén doc va viét cadc hd sd mdi
[&n mot dong va chuyén chd nhitng ho s nay theo danh sach cac dong."

"Pudc rdi, Alphonse. Cau thay d6i nd nhu vy di." Ting chit mot, toi thay déi
FileCarrier. T6i d&c biét cdn than vdi viéc |lam cac tests c6 thé chay. Khi moi th( dau
vao do, toi refactor class nay cho né doc va viét rd rang va sach sé ¢ muc tG6i da.

public class FileCarrier implements Serializable {
private String fileName;

private LinkedList lines = new LinkedList();

public FileCarrier(String fileName) throws Exception {

this.fileName = fileName;



loadLines();

private void loadLines() throws | OException {
BufferedReader br = makeBufferedReader();
String lineg;
while ((line = br.readLine()) != null)
lines.add(line);

br.close();

private BufferedReader makeBufferedReader() throws FileNotFoundException {
return new BufferedReader(
new InputStreamReader(

new FilelnputStream(fileName)));

public void write() throws Exception {
PrintStream ps = makePrintStream();
for (Iterator i = lines.iterator(); i.hasNext();)
ps.println((String) i.next());

ps.close();

private PrintStream makePrintStream() throws FileNotFoundException {



return new PrintStream(new FileOutputStream(fileName));

public String getFileName() {

return fileName;

"Hay 1dm Alphonse," nang néi. "Nhung t6i khéng nghi FileCarrierTest thuc su bao
dam FileCarrier tai 1ap ho sd mot cach can man. Toi mudn xem thém vai cai tests."

Lac nay nang hét suc bat thiép. M6t Ian nita, téi dung doan mé tung phan mét, gilr
cho céc tests van chay dudgc trong khi thay d8i ma ngudn. Tdi refactor cho dén khi

ma ngudn sach va rd rang téi mic téi da tdi cd thé lam duge. Tdi khdng mudn tao
thém bat c& ly do nao lam cho nang noi cau nira.

public class FileCarrierTest extends TestCase {
public void testFileCarrier() throws Exception {
final String ORIGINAL_FILENAME = "testFileCarrier.txt";
final String RENAMED_FILENAME = "testFileCarrierRenamed.txt";
File originalFile = new File(ORIGINAL_FILENAME);

File renamedOriginal = new File(RENAMED_FILENAME);

ensureFilelsRemoved(originaFile);

ensurekilel sRemoved(renamedOriginal);

createTestFile(origina File);

FileCarrier fc = new FileCarrier(ORIGINAL_FILENAME);



rename(originalFile, renamedQriginal);

fc.write();

assertTrue(originalFile.existy());

assertTrue(filesAreTheSame(original File, renamedOriginal));

originalFile.delete();

renamedOriginal .del ete();

private void rename(File oldFile, File newFile) {
oldFile.renameTo(newFile);
assertTrue(oldFile.exists() == false);

assertTrue(newFile.exists());

private void createTestFile(File file) throws |OException {
PrintWriter w = new PrintWriter(new FileWriter(file));
w.printin("line one");
w.println("line two");
w.printin("line three");

w.close();

private void ensureFilel sRemoved(File file) {



if (file.exists()) file.delete();

assertTrue(file.exists() == fase);

private boolean filesAreTheSame(File f1, File f2) throws Exception {
FilelnputStream r1 = new FilelnputStream(f1);
FilelnputStream r2 = new FilelnputStream(f2);
try {
intc;
while ((c =rl.read()) != -1) {
if (r2.read() '=c) {

return false;

}
if (r2.read() !=-1)
return false;
else
return true;
}
finaly {
rl.close();
r2.close();



Nang thdm tra ma ngudn trong khi tdi viét va khéng h& nhin tdi - ngay cad mét lan.
Kha ndng tép trung va phan cac cdu nhan dinh cdia nang con hon han thai do lanh
lung kiéu cach cua nang.

"Tét 1dm, m& ngudn sach do Alphonse. Tdi thich cadch cdu bao dam hd sd nguyén
thuy dudc dat tén lai va hd so mdi dudc tao ra. Khdng cé diéu gi cé thé nghi ngd
rang FileCarrier tao hd s & day. Cling khéng cé cach nao h6 so cii bi bd rei. Nhung
to6i chua thay method filesAreTheSame bi hong. Cau cé nghi la né thuc su lam viéc
dau vao dé khong?"

Tdi chdng thdy moét ti so s6t ndo trong ma ngudn, nhung tdi khéng cé y dinh kiém
chirng trong khi thiéu bang chirng. Bdi thé t6i bat dau viét vai cai tests cho method
fileAreTheSame. Dau tién, toi viét moét cai test chirng minh method nay lam viéc
ngon lanh cho hai h6o so nhu nhau. Ro6i t6i viét mot cai test khac chirng minh hai ho
so khac nhau khéng mang lai két qua so sanh bang nhau. Toi viét ti€p thém mot cai
test nita d€ chirng minh rang néu hd so nay 1a tién hiéu (prefix) clia hd sd kia thi sé
khéng thé so sanh.

K&t cuc t6i viét tong cong ndm trudng hgp test khac nhau va ching c6 ca 16 ma
trung lap: Moi test viét hai hd sd. Moi test so sanh hai ho so. Moi test xoa hai ho sa.
D& loai trir phan triing hgp nay, téi dung mau thiét ké Template Method. Toi ddi tron
bé cac phan ma chung vao trong moét abstract class nén goi la FileComparator, roi
dgi tron b6 cac phan ma khac biét thanh dang vo danh (anonymous). Va th & la moi
trudng hop thr nghiém tao moét phd ban dé dung khéng gi hon ngoai ndi dung cla
hai hd sd va tinh than cla giai doan so sanh.

public class FileCarrierTest extends TestCase {

private abstract class FileComparator {
abstract void writeFirstFile(PrintWriter w);

abstract void writeSecondFile(PrintWriter w);

void compare(boolean expected) throws Exception {
Filefl = new File("f1");
Filef2 = new File("f2");

PrintWriter wl = new PrintWriter(new FileWriter(f1));



PrintWriter w2 = new PrintWriter(new FileWriter(f2));
writeFirstFile(wl);

writeSecondFile(w2);

wl.close();

w2.close();

assertEquals(" (f1,f2)", expected, filesAreTheSame(f1, f2));
assertEquals(" (f2,f1)", expected, filesAreTheSame(f2, f1));
f1.delete();

f2.delete():

public void testOneFileLongerThanTheOther() throws Exception {
FileComparator ¢ = new FileComparator() {
void writeFirstFile(PrintWriter w) {

w.println("hi there");

void writeSecondFile(PrintWriter w) {
w.printIn("hi there you");
}
b

c.compare(false);



public void testFilesAreDifferentinTheMiddle() throws Exception {
FileComparator ¢ = new FileComparator() {
void writeFirstFile(PrintWriter w) {

w.println("hi there");

void writeSecondFile(PrintWriter w) {
w.printin("hi their");
}
b

c.compare(false);

public void testSecondLineDifferent() throws Exception {
FileComparator ¢ = new FileComparator() {
void writeFirstFile(PrintWriter w) {
w.printin("hi there");

w.printin("Thisis fun");

void writeSecondFile(PrintWriter w) {
w.printin("hi there");

w.printn("This isn’t fun™);



c.compare(false);

public void testFilesSame() throws Exception {
FileComparator ¢ = new FileComparator() {
void writeFirstFile(PrintWriter w) {

w.println("hi there");

void writeSecondFile(PrintWriter w) {
w.println("hi there");
}
|

c.compare(true);

public void testMultipleLinesSame() throws Exception {
FileComparator ¢ = new FileComparator() {
void writeFirstFile(PrintWriter w) {
w.printn("hi there");
w.printin("thisis fun");

w.printin("Lots of fun");

void writeSecondFile(PrintWriter w) {



w.printIn("hi there");
w.printin("thisis fun");
w.printIn("Lots of fun");
}
b

c.compare(true);

"Alphonse, qud tuyét." Chuén y chinh th{fc clia nang théat khac xa thai dd lanh lung
thudng Ié lam t6i c&r mudbn gao Ién.

"Toi thich cadch cdu x dung mau thiét k€ Template Method dé€ loai trir su trung 13p.
Nhiéu tay hoc viéc khéng hoc cac mau thiét ké cho dén khi ho bi ép phai hoc. TGi

cling thich cach cau thr nghiém phan so sanh ndi tudng (communitavity of equality).
Moi phan so sanh déu xay ra song phudgng. Tuyét hao!"

"Cam on cb J," toi li nhi, thd phao nhe nhdm khi biét chdc minh khdng lam hu su 1an
nay.

The Crafsman 17.
Call The Guard

Goi bao ké

Du kién chuyén té hai nhét sau khi "dung" vdi Jasmine, Alphonse hoc dugc cach
dung mdi cho diéu kién cach if - va kham pha bén trong ngoai dién binh thudng cua
nguoi hudng dan mdi ham chira mot cai ddu ti mi - chuong 17

Robert C. Martin



Nhat ky than mén: Tuan hoc viéc dau tién cla téi véi 6ng C da hoan tat. T6i hoc
dudc that nhiéu nhung toi cling da lam rdi lung tung ca Ién. HOi th( Hai, Jerry yéu
cau toi viét mdt chuong trinh dé€ tao s6 nguyén. Dén th( Ba, ga lai yéu cau téi viét
chuadng trinh tao sé nguyén t6. Tron ngay th( Tu danh cho viéc lam SocketServer cé
thé chay dudc. Th&r N8m chlng tbi bat dau lam viéc v8i SMCRemoteClient va todi d§
Micahed -1- Jerry. T6i gap Jasmine chiéu hom &y trong phong khach cla cac tay du
muc -2-. Nhung dén th( Sau lai I3 mdt ngay tdi xau hd nhét trong ddi. Téi khdng gap
lai Jasmine (Ms. J) tU khi chlng toi hoan tat cong viéc chiéu th& Sau. Qua la mét
tuan "lén voi xuéng ngua" -3-

Toi tradi qua may ngay cudi tudn bé rac, chdc mam thé& nao cling bi chuyén sang bd
phan vé sinh va tai dung, don rlra 16 phan 'ng hodc ky co mé réu moc. T6i chang
mang mac quan ao hay an udng.

DU gi di chdng nira, bdy gid Ia t&i th& Hai va téi dang viét d€ ké ciu nghe su thé cla
ngay dau trong tuan th{ nhi. N6 cling khdng qua té. That ra téi bat dau cam thdy
phan chéan trg lai.

Sang hdm nay, tdi thic déy trong l1dng nang triu. Sau khi dung xong diém tam, toi
Ié&t théch 1& dén phong lam viéc, phong chung cb J dang dgi téi ¢ ban may nhung
thay vao d6 1a mot phu nif trung tudn day da véi mé téc diém suong ngang vai va nu
cudi hién tU, nu cudi it nhiéu con phang phat ddu an cua nhirng nam tugci tré ngay
trude. Lac nhin tdi, mat ba nh&p nhay va ba cudi kh&. "Cau han la Alphonse," ba ndi,
dua tay ra. "TOi tén la Jean. T6i nghe kha nhi éu vé cdu. Cau doi bung khong? To6i co
mot it banh mi sandwich ngon 1dam trong gi6 néu cdu mudn, hay cdu thich mot qua
tdo hay mot trai chudgi."

Qua that cd chiéc giod to trén san canh ngi ba ng6i. Trong chirng nhu né khdng chi
chlra sandwich va chudi. B&i r6i, t6i bat tay ba va ndi, "da vang, thua ba - y toi,
khoéng thua ba - y t6i - vang, toi dang la Alphonse, va khéng, cdm dn ba da mdi toi
sandwich va t6i - uGm... &.... rat vui khi dugc gap ba."

Ba nhin tdi mot cdch nghiém khéc nhung cadi nhéch mép phang phét nét hién ti cua
mot ngudi me. "Nay, ching ta khéng Ian khan véi cdi mé "Ba" ngd ngdn dé nghe
chua. T6i nhat dinh khong phai la "Ba" cua ai ca. Cau goi téi la Jean thoi, cau bé than
mén."



Udm, cdm on Jean," tbi tra 10i. "Vay cd J dau nhi?"

"Ai thé cau bé?"

"Em... Jasmine d6," T6i trd I13i mdt cach mién cudng. "L& ra cd ta va tbi lam viéc
chung v@i nhau."

"Oi gidi, trudc gid tdi chua hé nghe ai goi cd ta 1a cd J ca. Chic c¢6 nang budc ciu goi
nhu thé phai khéng? Toi khéng nghi c6 ai goi c6 ta gi khac ngoai cai tén Jasmine.
Con bé that dang yéu, phai khong nhi? Ma thoéi, cau bé than mén, hién tai 6ng C
muon cd ta lo cong viéc khac, cho nén tlr ray vé sau téi sé lam viéc v@i cau."

"B3?" tdi dd ngudi ra. "0O," tdi 18p bap. "Oi..."

"Nao, cdu ngdi day di cau bé than mén va dé téi ndi cho cdu nghe téi dang nghi gi,"
Jean noi, trong khi khi vo nhe trén chiéc ghé canh ba.

"Pang nghi gi?"

"T6i xem xét chudng trinh nay trong sudt nira gid qua - téi thich lam viéc sém, cau
biét khéng -- nhung chdng phai s6m han thudng |1€ gi dau -- tdi biét mot cdu con trai
dang I6n thi can ngu va diém tdm. Ma théi, téi rat hai Iong véi chuang trinh nay. Cau
c6 mot chudi test rat ly thd va phan ma nguon rat de doc, cadu truc lai gon gang.
Nhung cé mot diéu lam t6i thac mac, cau bé than mén."

"Um -- thdc mac?"

"Dung thé& cau bé! Téi xem xét khap noi trong chuong trinh nay va khdng hé thay
ham main. Khi nao cdu sé viét phan nay vay hd cau?"



"Um, &, Jerry ndi Ia -" toi 1ap bap.

"®, dé tdi dodn thu Jerry ndi gi. Jerry 1a mot thdng bé dang yéu," Jean ngét ngang,
déi mat ba nhap nhdy. "Nhung tdi nghi dbi khi cidu ta nén can thém manh mdéi dé ly
gidi van dé. Nhung thoi, to6i khong nén cé y kién khong tét vé ngudi khac. Jerry la
mot 18p trinh vién gidi, cAu bé thdn mén, cdu dirng dé€ y dén nhitng diéu tdi ndi nha.
Nao, hdy viét ham main. Cdu mudén bat ddu khéng? Sang nay may ngdn tay tdi hai
bi cirng. Hay nghe t6i khuyén nay," ba cudi khic khich "dirng bi 130 hoa."

Dd ngudi ra tir mot chudi ngdn tir thdng tudn tudt cua ba, tdi nhén 18y ban phim va
bat dau go:

public void main(

"®, nao nao, cdu bé than mén!" Jean ngung tdi lai. "Cau lam viéc & day dudc bao lau
réi nhi? cdu phai viét mot cai test trudc - cdu khdng thé cdm dau vao viét ham main
ngay nhu vay dugc! Chang ta sé di vé dau néu ai cling viét may cai ham ma khong
viét tests trudc? Toi cé thé cho ciu biét: (ching ta s& &) trong mot qua dua chua! -
4- Khong, cau bé, xod no di va viét cai test trudc."

Ba 13y ra tu trong gid mot ddi que dan va bat dau lam viéc vdi mdt manh y phuc
nhiéu mau cé hinh dang na na nhu mét manh khan choang -5-, khe khé ngam nga
mot giai diéu don té trong khi tdi xod md chif vira viét xong va bat dau lai.

Lam cach nao dé test ham main? cach t6t nh&t 1a goi né va bao dam né lam nhirng
gi n6 nén lam. Ham main giai dich cac théng s6 trén dong Iénh, bdi thé, goi né chi
don thudn 1a viéc chuyén cac théng sé cho ding. Thé& nén tdi bat dau g lai:

public void testM ain() throws Exception {

SM CRemoteClient.main(new String[][{" myFile.sm"});

Jean ghé mét nhin va bao, "t6t dé, nhung & dau ra cai myFile.sm vay? Minh khdng
thé dé né ndm ngdn ngang nhu thé dudc, phai khdng nao? Khdng, minh sé tao nd &



ngay day, phai khéng? va dirng quén xoa no kr]i minh da xong nha cau bé than mén.
Khong gi té hai bang mét md hd sa cli nédm chong cha, IGc nao toi cling bao thé."

Thé roi toi ti€p tuc go:

public void testMain() throws Exception {
Filef = createTestFile(" myFilesm", " the content™);
SMCRemoteClient.main(new String[]{"myFile.sm"});
f.delete();
FileresultFile= new File(" resultFilejava");
assertTrue(resultFile.exists());

resultFile.delete();

Jean hoan tat thém mot dong (dan) trén manh khan choang trong khi t6i g6 ma. Ba
ngudc Ién nhin khi t6i hoan tat va noéi: "Nao, cadu bé, ém rbéi dd, nhung that tinh toi
nghi main c6 thé& khéng du thdi gian d€ hoan thanh trach nhiém trudc khi phan doan
x0a d6 c6 tac dung. Nén nhd cau bé, cau c6 hang 16 cac socket threads dang chay va
de thay trong m@ thread nay c6 moét thread van dang chay ngay khi main tra vée.
Khéng, cau bé, khoan han lam gi ca ngay luc nay; chi ghi nhé trong dau thoéi. Bay gid
cau nén viét main, phai khéng?"

TOi tu nhu ba gia nay kha séc sado va bat dau viét phan ham main.

public static void main(String[] args) {
SM CRemoteClient client = new SM CRemoteClient();
client.setFilename(argg0]);
if (client.prepareFile())

if (client.connect())



if (client.compil€eFile())
client.close();
else{ /I compileFile
System.out.printin(" failed to compile");
}
else{ // connect
System.out.printIn(" failed to connect");
}
else{ // prepareFile

System.out.printIn(" failed to prepare”);

"Oi chao di, xem cé that sudéng mat khong! T6i nghi céch céu chd thich nhitng doan
diéu kién cach else rat man dat. Dau vay, t6i khéng biét néu cau th&r dao ngugc y
cua cac doan diéu kién cach va dung chung nhu nhitng phan bao ké thi c6 de doc
hon khéng. Birng, cdu bé thdn mén, hang khoan ddi nd. Hdy xem nd cb chay dudc
hay khong cdi da. Khong dang dé thay ddi qua nhiéu th( cho dén khi minh biét chic
chuong trinh c6 lam viéc hay khong, cau déng y khong nao? Dau tién lam cho nd
chay trudc, réi mdi lam cho né chinh sau."”

Thé r6i toi chay thir cai test, va n6 lam viéc ngon lanh ngay lan dau.

"®, ding 1a ngoan muc!" Ba ta ndi trong khi ghé m&t nhin. "Bay gid ching ta the
thay d&i phan diéu kién cach if."

Thé rbi tdi ddi ham cho phan diéu kién cach if dudgc bao vé.

public static void main(String[] args) {



SMCRemoteClient client = new SM CRemoteClient();

client.setFilename(argg[Q)]);

if ('client.prepareFile()) {
System.out.println("failed to prepare");
return;

}

if ('client.connect()) {
System.out.printIn("failed to connect");
return;

}

if ('client.compileFile()) {
System.out.printIn("failed to compile");
client.close();
return;

}

client.close();

Jean dat mé@ d6 dan vao gid va xem xét ky luGng doan ma. "Roi, t6i xem no6 dugc
hon moét chut réi do, t6i khong cd y cam ram phan Iap & doan close. Va tinh chat vi
pham trong |6i nhap don, xuat don, may cai nay hadi bi vudng viu mot chdt. Dau vay,
né con banh hon mé dong ma ngudn dudc day vao (tur Ié bén trdi) -6-, cdu dong y
khéng nao? T&t nhién ching ta c6 thé& thay d6i ba ham dé cho phép ching throw
exceptions -7-, nhung r6i ching ta phai catch -7- ching, va thé cling kha phién.
Théi, bay gid c& d€ yén nhu vay. Nao, toi nghi da dén Ilc giai lao, phai khdng cau
bé? Cau thich mang dum toi chiéc gié xach nay vao phong an khong? Téi luén co thoi
nhoi nhét vao gio nhiéu hon can thi€t va sau it 1au cai cua khi nay trd nén nang trinh

trich."



-1- TUr nay da dugc giai thich mét 1an trong phan 13 - "Mt gidi phap t6ét han". "Micah" & day, trong bai nay, co 1&
I& mot loai ddc quyén hodc mét vinh du' 18n lao. Theo tu dién Merriam-Webster thi Micah 1a tén ctua mot nha tién
tri ngudi Do Thai & thé ky thir 8 sau Céng nguyén. "Micah" phat tri én tir nguyén thuy MIkhAyAh (tiéng Hebrew).

-2- journeymen da dudc chud thich & bai 14 - Transaction Actions. Journeymen cé nghia bong chi cho nhitng tay
I&o luyén trong nghé va thich "lang thang" di tim nhitng chan trgi méi.

-3- "roller-coaster week": roller-coaster la mét loai xe trugc chay vong véo theo cdu tric dung s&n clia mot gian
gido. Xe ludt trén roller-coaster véi van téc nhanh va Ién xudng theo cdu trdc dung san. O day, tac gid hinh
tugng hod mot tuan lam viéc ctia Alphonse nhu di roller-coaster chi cho mot tuan di qua rdt nhanh va & trang thai
"khi 1én, khi xuéng". T6i tam dich la mot tuan Ién voi, xudng ngua cho gan vdi ti€ng Viét.

-4- in a pickle, mot ngan ngLr chi cho tinh trang hodac méi trudng khong hay va khong dé thoat ra. "Pickle" la mét
loai dua chua trong dd@m vi du nhu trai dua leo U chua (ngudi chau Au, chau My va chau Uc rat thich &n loai nay).
An thi thich nhung thir tudng tugng bi U trong mot trai dua chua thi sao?

-5- shawl, mét loai khan choang dau va vai danh cho mua lanh. Co6 I& tir "khan s6" di tir ch{ shawl nay chang? T
dong nghia ti€ng Phap la "chéle", cling doc ndbm na la "s6". Ch{ shawl ti€ng Anh c6 nguon glc tr chir "shAl" tiéng
Persian (ngudi Iran c8 dai). Toi chua tim ra dudc chinh xac ngudn géc chi "khdn s6" cla tiéng Viét. Cé ngudn cho
réang "khan sd" di tir g6c vai s6 chuyén dung lam khadn choang, ciing ¢ ngudn cho rdng "khan sd" Ia mét dang tir
vay mugn tlr ti€ng nudc ngoai. Ai c6 hing thiu (va thai gian) khao ciru (vé ngdn ngilr hoc), xin déng gép két qua
va y kién.

-6- indentation, 18i d8y dong chif thut vao tir Ié trang gidy (tir bén trai hodc bén phai).

-7- throw exceptions va catch exceptions, c6 | & dan |1ap trinh nhén nhén chit dinh dén Java hdn biét cac thuéat
ng{ nay. Toéi d&€ nguyén thuat nglt nady ma khoéng c6 géng dich vi c6 thé 1am sai lac khi c6 gédng chuyén ngd.

The Crafsman 18
Slow and Steady

Cham ma chiac

"Dugc roi cdu bé than mén, toi nghi dd dén lic ching ta bat ddu lam viéc véi phan
server cua chudng trinh nay, phai khong cau bé? Dén lic nay phan client lam viéc



c6 vé ngon lanh nhu ching ta thdy dugc, va mot client ma khéng cd server thi tréng
c6 don qua. Cau dong y khong nao?"

Jean da an toa trong chiéc gh€ banh cla ba. Trong khi noi, ba véi tay vao trong gi o
va 16i ra b @6 dan. Chiéc sd (hay cdi gi dd) da dai ra mdt cach dang ké sau budi giai
lao (khoang thdi gian toi biét dudc vé con va chau cua Jean).

"E, server?" Toi chi cé thé rdn ra hai tUf nay dé tra I6i mot trang phat biéu cua Jean.

"DUng vay, cau bé thdn mén, server. Server sap sfa nhdn hd so ma cau da cham
chu gdi, luu trif vao dia va bién dich né v8i SMC. Nén nhd cadu bé, ching ta dang xay
dung mot trinh dich tir xa cho SMC, State Machine Compiler. Bdy gi G, cau bé than
mén di, ching ta nén viét test case dau tién ra sao?"

Test case gi day hdi? t6i gang vat 6c nghi nggdi vé chuyén nay. Phia server cua
chuang trinh 1dng nghe trén mot socket va nhan cac CompileFileTransaction objects.
Nh{tng object nay chra cac goi -1- ho so trong cac sub-objects -2- FileCarrier. Server
can viét nhirng hd sd dugc goi nay dén mot noi an toan trén dia, bién dich ching va
gdi két qua ngudc lai client trong mot object goi la CompilerResultsTransaction.

Diéu dau tién t6i lo ngai la cach bién dich cac hd sc nay. Bang cach nao do, ching ta
can goi trinh dich va doi hdi né bién dich h6 so da luu.

"Um.... minh c6 thé viét cai test case cho phan doan goi trinh dich khéng nhi?"

Jean mim cudi theo I16i ba ngoai mim cudi véi dlra chau chéap chitng budc di dau tién.
"Sao lai khdng, t&t nhién rdi cdu bé thdn mén, khdi dau & diém nay tha vi day. Céu
biét cach goi trinh dich khong? Hay xem, t6i nghi ching ta chi dung ding dong Iénh
va goi no thoi. Nao, cu phép dong |énh ay sao nhi? D3 1au t6i khong moé dén SMC, toi
chang nhd r8. Nghe day cau bé, gé thir 1énh nay: java smc.Smc. Bung roi do cau,
bay gid xem thir né bdo I0i gl? Class def not found? O vang, ching ta quen cai
classpath. Bung bi 180 hod nha cau bé, cdu sé bat dau quén da thr. G& cai nay: java
-cp C:/SMC/smc.jar smc.Smc -3-. Tot r‘6i, vay thong diép ay ndi gi vay?"



Théng diép trén man hinh bdo 16i cach ding va md ta moi théng s6 can thiét dé dung
SMC.

"E.. d6 1a mot thong diép chi dan cach dung."

"Pang rbi cau bé, dung ro6i. Va hinh nhu mudn goi SMC, chidng ta dung Iénh sau:
java -cp C:/SMC/smc.jar smc.Smc -f myFile.sm. D6ng y chd cau bé? Sao cau khong
th(r viét mot céi test case dung d€ tao dong 1énh &y?"

Thé& nén t6i tao mot unit test class tén la SMCRemoteServerTest.

public class SMCRemoteServerTest extends TestCase {
public void testBuildCommandLineg() throws Exception {
assertEquals("java -cp C:./SMC/smc.jar -f myFile.sm",

SM CRemoteServer.buildCommandLine(" myFile.sm"));

Va tién thé toi viét lubn SMCRemoteServer.

public class SMCRemoteServer {
public static String buildCommandLine(String file) {

return null;



"T6t 1am, cau bé than mén. Cai test bi hong nhu du tudng. Cau hoc viéc kha l1am.
Bay gid lam cho né dat la chuyén ddn gian, phai khéng nao?"

"Em.... hdn nhién rdi."

public static String buildCommandLine(String file) {

return "java -cp C:/SMC/smc.jar smc.Smc -f " +file;

"T8t roi cau bé, chay ther téi xem nao? T&t. Oil La nhi, cdi test bi hong rdi cidu bé
than mén, chuyén gi da xay ra nhi?"

Théng diép trén man hinh la: expected:<...... > but was: <...smc.Smc ...>. T0i céan
théan xem xét doan ma va nhan ra toi quén phan smc.Smc trong test case. "E... toi
doan la toi viét sai doan test."

"Dlng rdi, ddng roi. Vang, doi khi ching ta viét test sai. Bugs -4- c6 thé xay ra bét
cr noi nao. B4 la ly do tai sao viét ca test lan m& ngudn la viéc nén lam. Bang cach
nay, cau viét moi th hai Ian. Toi c6 cau chau lam ké toan cho tau van tai, va cau ay
ludn ludn luu cdc chi tiét chuyén ngan vao hai hd sa k& todn riéng biét. Cau &y goi né
la gi nhi? O, vang, s sach ddi. -5- Cau &y ndi rédng cach nay gilp cdu ngdn ngtra va
luc tim cac sai so6t. Va day chinh la chuyén ching ta dang lam, phai khong cau bé
than mén. Chung ta viét tat ca cac ham hai lan. M6t lan trong phan test, va mét lan
trong ma@ nguodn. Va nd that su gilp ching ta ngan nglra va tim cac sai sot, phai
khéng nao?"

Trong khi ba ta ti€p tuc v6i am thanh cla giong néi déu déu, don té, t6i da sura xong
test case. Jean la moét ba gia de thuong va rat gidi nifa nhung 10 nhi cua toi lung
bung vdi I6i n6i khéng nglrng nghi cua ba.

public void testBuildCommandLineg() throws Exception {

assertEquals("java -cp C:/SMC/smc.jar smc.Smc -f myFile.sm”,



SM CRemoteServer.buildCommandLine(" myFile.sm™));

Thay d6i nay lam doan test dat.

"Tuyét vGi, cadu bé, tuyét vaGi; nhung doan ma hai roi, cdu nghi thé khong? Hay don
dep nd trudc khi ti€p tuc. Don d6ng blra bon trudc khi chiing bat dau (tré nén blra
bon), toéi ludn noéi nhu thé."

T6i xem doan méd va chdng thdy cé gi blra bon ca. Thé& nén tdi ngodi lai (vé hudéng
Jean ngo6i) va noi: "Em, ba thich kh@i dau tir dau vay?"

"Trgi phat di, sao hdi vay cau bé, né dan gian nhu chiéc mdi trén khuon mat cau vay
thoi! ham buildCommandLine dé c&n chinh dn mdt chit. Chudi string trong dong tra
vé day tinh gia dinh va nhéat dinh sé lam ai dé doc doan maé nay sé bdi rbi. Chang ta
khong mudn lam cho ai bdi r6i ca, phai khong nao? T6i mudn néi la ching ta khong
muon lam nhu thé. Pay cau, dua cho tbi cai ban danh."

Ba dat bd @& dan xubng (hinh nhu manh dan bdt dau phan c6 tay cla cai khan
choang) va véi su c6 géng ro rét dé diéu khién ban danh, ba g& chdm rii nhung day
cht dinh nhu thé moi ci gd lam ba dau dén. RSt cudc ba thay d6i doan tra lai nhu
sau:

return "java-cp " +" C:/SMC/smcjar” +" " +"smc.Smc" +" -f" +file;

R6i ba chay thi doan test va no6 dat.

"R6i d6 cdu bé than mén, cau thdy chua? Ching ta can thay thé€ doan string dy béng
cac gid tri bat bién d€ giai t,h|'ch dong lénh da dudgc hinh thanh bang cach nao. Cau
muon lam thé khdéng, hay dé t6i?"



Vé dau dén cua ba da du tra IGi. T6i vé 18y ban danh va thém vao cac gia tri bat bién
toi nghi la ba mudén dua vao.

public class SM CRemoteServer {
private static final String SMC_CLASSPATH ="C:/SMC/smcjar";

private static final String SMC_CLASSNAME ="smc.Smc";

public static String buildCommandLine(String fil€) {
return "java-cp" +
SMC_CLASSPATH +"" +
SMC_CLASSNAME +

" +Aile

"Dlng roi cdu bé than mén, dich thi diéu téi mudn. Cau khéng nghi réng nhu thé sé
gilp nhitng ngudi khac s& dé hiéu han sao? -6- Toi biét chdc néu téi 1a ho, t6i s& cam
thdy dé hiéu han. Bay gid, cdu bé than mén, sao céu va tdi khdng di dén phong giai
lao d€ cho dau 6c nghi ngai déi chat nhi?"

biéu gi dé nay ra trong dau toi.

"Jean, chlng ta chua lam dudc ti gi cal"

"Sao cd, y cau thé nao, ching ta da hoan thanh kha nhiéu roi."

T6i chdng nghi dén chuyén tdi dang néi véi ai. Téi vAn moét muc 1dm nham mot cach
dan ddn. "Chung ta chi méi xong mét cdi ham ngu xuédn ma thdi. Néu minh gilt cai



da "con sén" nay -7-, 6ng C s& thuyén chuyén ching ta dén bd phan canh tac dé don
chu6ng thoi!" -8-

"Théat thé€ sao céu bé, tai sao ciu lai nghi ngd ngén dén nhu vay nhi? T6i lam viéc véi
van phong nay han ba mudgi nam, cdu bé than mén, va chua bao gid co6 ai dé cap dén
chuyén don chuong."

Ba ta ngung chdc Iat nhu thé ba dang téng hgp cac y nghi. R8I ba nhin tdi v3i cai
nhin dén hau nhung nghiém khac hién rd trén khuén mat.

"Alphonse thdn mén, cach duy nht d€ hoan thanh chuong trinh nay nhanh chéng la
lam t8i da nhing gi cdu cé thé. Néu ciu voi vd, hay néu cau di dudng tat, cau tra
phai tra gid x(rng dang trong giai doan tim 16i. Ong C trd céng cho thdi gian cla cau,
cdu bé, va 6ng 8y mudbn két qua tét nhat cdu cé thé€ lam dugc. M3 ngudn chinh 13
san pham cua cau, cau bé than mén, va 6ng ay khéng mudn tra cho th{ san phéim
kém chat lugng. Ong ta khong muon nghe rang cau hoan tat dudgc ngay lam do vay
va cho xong chuyén bdi vi 6ng ta biét cau sé trd mot gia rat dac cho tinh vay va. Ong
ay chi muén th ma ngu6n t6t nhat ma cau cb thé viét dugc. Ong ta mudn ma nguon
sach, cé nghia ly va da dugc thir nghiém cén than & muc t6i da ciu cd thé tao ra. Va
roi, cdu bé than mén, 6ng C thira biét rang néu cau lam nhu vay, cdu sé hoan téat
nhanh chéng hon nhitng cdu ngéc non choet kia c& ngd ching cd thé xong chuyén
nhanh hon véi théi nhéch nhac. Bay gid, minh hdy di lam mét chén tra nhi?"

-1- encapsulated: mot thé trang dugc géi bén trong mét thé trang, phudng tién nao khac. Vi du, mot Vector
object "encapsulate" cac object bén trong va cac o bject nay cé thé khac nhau vé tinh chat va thé loai. Hay ndi
ngudc lai, cac object bén trong mot Vector dugc encapsulated.

-2- sub-objects: cac thé trang (object) ngdm. Vi du, mot Vector chfa cac object va cac object nay ch(ra nhiing
object khac bén trong.

-3- Trong nguyén ban tac gia cho phép tai smc.jar t: http://www.objectmentor.com/resource.../smc_java



-4- Bugs: 16i va van dé truc tréc trong I1ap trinh. T "bug" nay hét sifc thong dung va ddc thu cho nén téi dung tir
nguyén thuy thay vi c6 dich sang mot tir tuang duong tiéng Viét (nhu mot sé tir khac da duge dung trong sudt
series Craftsman nay).

-5- dual entry bookkeeping: h0 sc ké toan dugc ghi nhan va luu gilt hai nci khac nhau. Trén thuc t€, toi khong ro
cé phuong phap k€& toan nhu thé ndy khdéng nhung day 1a chi tiét dung @€ lién hé dén van dé viét test va viét
code nén dugc ghi nhan la mot chi tiét quan trong.

-6- Cau ndi G dang negative (negative form) dac biét dugc nhan vat Jean dung thudng xuyén. Cé I€ tac gia mudn
tao nhan vt Jean nay véi ca tinh r&t mém madng va nhe nhang trong khi trao d&i. Tuy nhién, nhitng diéu Jean
dua ra rat xac thuc va can thiét cho du 16i néi clia ba ta rat dong dai.

-7- snail's pace: mUc dd, t6c dd clia con sén. Y ndi s viéc tién trién rat cham chap.

-8- Clean out the Dribin cages: t6i khong tim dugc ngudn g6c clia cum ti nay. Doc gia co ai rd, xin gop y.

The Crafsman 19.
Tolerance

Kién nhan

Jean dua tdi dén thang mdy dé xudng tdng ngdm 36 thudc cdnh gamma, phong
khach cta cac tay du muc. Ba ndi tang ngam nay -1- lam céc khdp xuong cua ba hét
suc de chiu. Khi ching t6i dén nai, téi thady co Jerry, Jasmine va mét vai tay du muc
dang tu lai m6t ban. Jean ciing thay ho va rdo budc dén naoi ho ng6i. T6i mien cudng
di theo.

"Chao cac ¢, cac cau than mén!" Ba thét I1én ming rd nhu thé khong gép ho sau
nhiéu tuan le. Bon ho déu chao lai cling véi vé than mat (nhu ba danh cho ho). Thé
roi ba cdo 16i va rao budc vé chiéc ghé d&m bdp bo tréng, dé lai mot minh tdi dbi
dién v@i hai cuu huan luyén vién.



"Chao Jerry; chao c6 J. Bang 8y cé khoé khéng?"

Jerry trong c6 vé sirng s6t. "Cai cua khi 'co J'. gi day nhi?"

Jasmine vo6i vang lang di that nhanh cho xong chuyén: "Quén cai chuyén 'Ms. J' di
cao thd. Chuyén nay d& qua du." DPo6i mat nang chua bao gid diu nhu vay, va toi
nhan ra chinh minh cling khdng thé tra 18i nang mét cach khéo Iéo va gon gang.

Chiéc xe phuc vu ca-phé di ngang. T6i mUng rd vé ngay mdt cdc vi cd dip may dé
danh trong lang va roi toi lai ti€p tuc dbi dién vdi cac tay cuu huan luyén vién nay.

"Jean d6i xUr v@i cau thé nao hd cao thu?" Jasmine hoi.

Jerry chém vao: " Ua, lam sao may "g3" dugc mét "mén" cua ba ta vay?"

Sau khi & trong hoan canh khéng thé néi hon ba chit mot [an sudt ca budi sang vdi
Jean, noi buc doc trong long t6i v& tung ra.

"T6i khong "g3" gi hét, ba dy bat thinh linh xuat hién sang nay. That tinh ma ndi,
lam viéc v@i ba t6i thay hai khd chiu. Ba ta lic nao cling goi t6i la 'cau bé than mén';
va ba ndi qua nhiéu, nghi gidi lao cling qua nhiéu. Chang t6i khéng hoan tat dugc
bao nhiéu viéc ca. T6i khéng chéc tdi cé mudn ti€p tuc lam viéc véi ba ta hay khdng."

Jasmine va Jerry nhin t6i, ho nhin nhau, réi dét nhién pha ra cudi. Jerry trg lai binh
thudng mot cach nhanh chédng nhung Jasmine khéng th & tu chd dugc. Moi khi nhin
t6i, nang lai cuGi pha lén; ti€éng cuGi hao hao nhu giong con hai su goi ban -2-.

"Gi vay?" toi hoi.



Jerry dan tdi qua mot bén trong khi Jasmine ti&p tuc tudn ra hang trang cudi lanh
I6t. "Alphonse, may khong biét may may man nhu thé nao. Bon tao & day dra nao
cling san sang danh ddi bat c didu gi -3- d& dugc lam viéc véi Jean. Tao biét ba &y
hdi khac thudng nhung dirng nén lam vdi cdi vé "ba ngoai" bén ngoai clia ba ta. Ba
ay la moét trong nhitng tay thién nghé nhat va may sé hoc dudc rat nhiéu tir ba."

T6i ngd ra nhung khong thé déi dap thém dudc ti gi vi ngay khi 8y Jean khéap khiéng
tUr chiéc ghé dam bop di dén.

"On trgi, téi cdm thay khoé hon rat nhiéu."

Trao ddi vGi Jerry téi tim dudc nhitng théng tin nhidu hon can thiét cho nén téi daoi
ch( dé bang cach dé nghi goi ngudi phuc vu ca phé.

"® thdi cadu bé. Tdi nghi chling ta nén vé lai tdng 6 thiéu tién nghi cla ching ta va
ti€p tuc lam viéc véi SMCRemote, cau c6 nghi thé khong? Ching minh con qua nhiéu
th& phai lo trong ngay hém nay va han nhién ching ta s& chang thuc hién dugc néu
chung ta & day, phai khéng nao? .... Khéng hiéu sao Jasmine lai phat ra nhitng 8m
thanh khung khi€p vay nhi? Am thanh giGng nhu con thd nao d6 dang giay chét vay.
Jasmine, udng chut nudc di c6 bé than mén..."

Ching téi dung thang may di vé phong lam viéc. Tang lau cao nay lam Jean cham
chap han. O dudi phong khach ba ta nhanh nhen han rat nhiéu.

Sau khi yén 6n ngoi \{éo ban may, ba ndi: "Nao, Alphonse thadn m €én, t6i nghi ching
ta nén xem th(r co6 thé chay dudc doan Iénh minh d& tao ra khong. Céau nghi sao?"

T6i d& ngdm nghi cach thuc hién nén toi déng y ngay. "E... vang."

"T6t 1d8m cdu bé thdn mén. Bay gid thé& nay, doan I&énh minh sap chay sé goi chuong
trinh bién dich SMC, t6i nghi viéc dau tién minh can lam la tao ra mot doan ma don
gian dé€ trinh dich d6 doc. Thé, hay viét mot cai test dung dé tao hd sc nay di, rdi goi
trinh dich va kiém tra xem trinh dich cé tao ra hd s xudt ding hay khoéng."



Ba lai 16i ra b0 d6 dan len va khéng hé td y mudn dong dén ban danh, béi vay toi vé
Idy nd va bat dau gb:

public void testExecuteCommand() throws Exception {
File sourceFile = new File("simpleSourceFile.sm™);
PrintWriter pw = new PrintWriter(new FileWriter(sourceFile));

pw.printin("

Khong biét phai ti€p tuc thé nao nén tdi nhin ba vdéi y cha dai.

"T6t 1dm clu bé thdn mén. DAy, dé€ tdi gb vao cl phap SMC cho céu.'

public void testExecuteCommand() throws Exception {
File sourceFile = new File("simpleSourceFile.sm™);
PrintWriter pw = new PrintWriter(new FileWriter(sourceFile));
pw.printin(" Context C");
pw.printin("* FSM Name F");
pw.printIn(" Initial 1");
pw.printin("{I{E | A}}");

pw.close();

"N6 c6 nghia thé nao vay Jean?"



"A, cau bé than mén, véi muc dich riéng cla ching ta thi né c6 nghia Ia trinh dich s&
tao ra h6 sd tén la F.java. LUc nay cau chi can biét ngan ay thoi. Tuy nhién, khi cau
trd vé phong riéng clia minh, cau nén tim kiém tai liéu SMC va tham khao thém; viéc
nay la viéc can thiét. T6i viét tai liéu nay nhiéu nam vé trudc d6 cau bé than mén va
t6i van nghi nd la mot trong nhirng tai liéu hay cla t6i. N6 goi la "Care and Feeding
of the State Map Compiler" -4-. Bay gid minh xem th{ cé chay dudc Iénh bién dich
ay khong."

Toi khdng chdc phai 1am gi dé chay I1énh nay; nhung téi hoc dudc tu Jerry va Jasmine
thong thudng cach hay nhat la chi viét cac cu goi dién ta y dinh cla minh. Bdi thé toi
ti€p tuc go:

public void testExecuteCommand() throws Exception {
File sourceFile = new File("simpleSourceFile.sm™);
PrintWriter pw = new PrintWriter(new FileWriter(sourceFile));
pw.printin(* Context C");
pw.printin("FSMName F");
pw.printin("Initial 1");
pw.printin(*{I{E | A}}");
pw.close();
String command = SM CRemoteSer ver .buildCommandL ine(" ssmpleSour ceFile.sm™);

assertEquals(true, SM CRemoteSer ver .executeC ommand(command));

File outputFile = new File(" F.java");
assertTrue(outputFile.exists());
assertTrue(outputFile.delete());

assertTrue(sour ceFile.delete());



"My man! Alphonse. T6i nghi rang doan trén nam bat phan test mét cach réat dang
khen. Chlang ta chua viét executeCommand nhung chdc chdn minh c6 thé dien dat
cach minh mudn né dudc goi ra sao, phai khong nao. Bay giG chidng ta hay tao stub -
5- cho budc nay va xem doan test bi hdng. Ldc nao toi cling thdy thu vi khi thay
ching héng, cau cé nghi thé khong?"

Thé r6i toi bdm vao executeCommand va chon "Create Method", va IDE cua tdi -6-
tao stub method t6i mudn. Va roi, y nhu that, phan test bi hdng.

public class SMCRemoteServer {

public static boolean executeCommand(String command) {

return false;

"Dugc roi cau bé than mén, hdy lam cho céi test ay dat nhé."

Jean lai ¢ vé mét mai. T6i biét ba sdap mubn nghi tay thém lan nira. D3 gan dén gis
an trua, nén toi hy vong ba cd thé nan lai cho dén IUc ay. Téi nhanh chdng rao xuyén
qua javadocs dé tim cach thuc thi mot Iénh. Jean thay vay ben néi:

"Trong Runtime class dd, cau bé. Thé r6i téi gé doan ma toi nghi nd chay.

public static boolean executeCommand(String command) {
Runtimert = Runtime.getRuntime();

try {

rt.exec(command);



return true;
}
catch (IOException €) {

return false;

Nhung khi t6i chay phan test, n6 khong tim dudc ho sc xuat. T6i tim trong thu muc
va qua that, F.java khong cé & do.

"Sao no6 hong vay, Jean?"

Ba nhin |én va bao: "Cau khong ddgi cho process cham dat dé cau bé than mén. Khi
cau thuc hién mot 1énh, n6 tao ra mot process mdi chay dong thdgi véi process cla
cau. Cau phai dgi cho n6 hoan tat trudc khi thoat ra khdi executeCommand."

T6i tham khao phan Runtime.exe trong JavaDoc va thdy nd tra lai moét object
Process. T6i cling thdy rdng minh c6 thé dgi object Process hoan t&t va cd thé truy
khao tinh trang thoat -7- ciia né. Bdi thé t6i tao nhitng thay doi nhu sau:

public static boolean executeCommand(String command) {
Runtime rt = Runtime.getRuntime();
try {
Process p = rt.exec(command);
p.waitFor();
return p.exitValue() == 0;
}

catch (Exception €) {



return false;

Lan nay phan test dat.

"Cling khéng khé 18m." Téi phat biéu.

"Tat nhién la khong ro6i cau bé than mén. Chulng ta chi chay mot cai Iénh thoi ma. Tat
nhién no sé trd nén phirc tap han moét chit khi chidng ta phai ndm bat théng diép ma
trinh dich thudng in ra trén console -8-. Ching ta s& phai gén vao standard output
va standard error -9- cla Process. Nhung hédy lam chuyén ay sau gig an trua cau bé
than mén, tdi bt dau cam thay doi, cau cé thdy vay khéng?"

Toi thd dai va ding ddy. T6i cdm thdy dudng nhu ching tdi van tién trién chadm
chap. Tuy vay, xét lai thi t6i thdy ching t6i d& hoan tat phan client va lam cho server
chay dugc trong nlra ngay dau lam viéc vGi Jean. Chung t6i khéng danh ti thdi gian
nao cho viéc tim 10i. C6 1& ching tdi tién trién nhanh hon tdi ngh.

Jean bo bd do dan vao gio va giang ra chiéc ao len. "Pay, cau bé than mén, thlr cai
nay vao xem."

Néu khong con gi dang dé ndéi thi chiéc "d6" nay clia Jean day cho toi thém tinh kién
nhan.

-1- Nguyén van "low-g", mét dang ti€ng ti€ng l6ng chi cho "lower ground". Day la |6i ndi rét My.



-2- "sounded like a sea lion calling to its mate" tam dich la "tiéng cudi hao hao nhu giong con hai su goi ban". Co
I& tdc gid mudn phan nao bdc ta tinh cdm cua Alphonse Iic &y béng I8i so sdnh day hinh tugng nay. Theo tdi,

2n

giong con hai su goi ban qua that khé cé thé "cam" ndi (nhung cé 18 lai hdp dan d&i véi gidng hai su ching).

-3- "Give our eyeteeth", mot thanh ngi chi cho su danh dgi rat dat gia.

-4- "Care and Feeding of the State Map Compiler”, tam dich la "Cham séc va bbi duBng trinh dich State Map".
Trong nguyén ban, tac gia cho dudng dan dén:
http://www.objectmentor.com/resources/downloads/bin/smclava.zip dé tai smclava.zip.

-5- stub theo nguyén ban, tam dich la ndi dém va cé 1€ skeleton sé& la ngoai dém (dich theo ngif canh). Da&i vdi
nhitng ai ti€p xuc vdéi RMI (Remote Method Invocation - doc thém & http://java.sun.com/products/jdk/rmi/) va
J2EE chéc khdng la vdi khai niém "stub" va "skeleton".

T8ng quat ma ndi, "stub" 1a mot class ndi bd (local class) cd cling interface v&i mét class tm xa (remote class).
Vi RMI, class tdm xa la class dudc goi d€ thuc hién mét cdng tac nao dé. D& thuc hién mdt cdng tac nay, ban chi
can goi "stub" ndi bd ma khdéng can phai quan tam dén chuyén cong tac nay dudgc thuc hién bsi moét class nao do
tur xa.

Trong khi d6, "skeleton" 1a m 6t class tdm xa dung dé tiép nhan théng diép va lo liéu cu goi d&n mot class nao dé
trén moét may tAm xa va class nay chinh Ia class thuc hién cong tac. Chi can ghi nhan téng quat: stub danh cho
local va skeleton danh cho tédm xa trong cg ché RMI.

-6- IDE, viét tat tir Integrated Development Environment (khdng ph ai 1a Intergrated Drive Electronics danh d & chi
cho 6 clng), tam dich 1a b tich hgp méi trudng phat trién. IDE 1a mét bd céng cu dung dé€ phat trién chuong
trinh. Vi du, Java Netbeans, Eclipse, VC++ la cac IDE. Chi can nhd IDE la da :)

-7- exit status, tam dich la "tinh trang thoat". Exit status la thuat nglt quen thudc vdi nhitng ai da tirng Iap trinh,
né dua trén cadc ma sd da dudc quy dinh trudc dé xac dinh mét chuang trinh sau khi thoat ra thudc tinh trang
nao.

-8- console, mét thuat théng dung trong nganh dién toan. Trudc day "console" Ia m6t man hinh gén lién vGi ban
danh trong méi truGng mainframe hodc cac hé théng UNIX (khdng dung giao dién d6 hinh). Moi man hinh la mét
"console". Cho dén ngay nay, cac hé diéu hanh hién dai kém theo giao dién d6 hinh nhung van con phuong tién
d€ md 1én mot "console” (nhu DOS prompt trén Windows ho &c term trén *nix ndi chung). Néi theo phuang dién
ky thuat, console la mot giao dién, hay mot cg ché dirng gilta chudng trinh lam viéc va hé diéu hanh.

-9- "standard output", "standard error" va "standard in", d6i khi c on viét tét 1 "stdin", "stdout", "stderr". Cac
thuat nglt ndy dudc dung dé chi cho co ché& x(r dung cac thiét bi xuét, nhap di liéu hodc hién thi 16i trén console
(G trén). Vdi stdin, stdout va stderr trong méi tru'Gng Java, nén tham khao tai liéu "The ins and outs of standard
input/output" cta Jeff Friesen & http://www.javaworld.com/javaworld/jw -03-2001/jw-0302-javai01.html



http://www.objectmentor.com/resources/downloads/bin/smcJava.zip

The Crafsman 20.
SMCRemote Part X
Backslide.

Chéng gong -1-

Toi trd lai phong lam viéc sau budi trua nhung Jean khéng cé d4. Chéng c6 mét mau
tin hay e-mail cia ba dé lai; va ngay ca gio d6é dan cla ba cling chang thdy tdm hai.
Sau vai phat, téi quyét dinh ngdi xudng va ti€p tuc lam viéc v8i SCMRemoteServer.

Cho dén Ilc nay server chdng phuc vu gi hét. N6 chi cb vai cdi ham dung dé dung va
thi hanh dong [énh SMC. T6i nghi ding ra ma ngudn cua server phai mé mot socket
va ti€ép nhan cac dudng néi tir SMCRemoteClient ma chung toi da viét luc trudc.

To6i khd ngdn ngdm véi da lam viéc cua ching téi h6m nay. Mt ca budi sang ma
chung toi chi hoan thanh hai cai ham bé teo thém vao may cai unit test. T6i mudn
thdy su tién trién. Bdi thé toi v§ 18y ban danh va bat dau go.

"Pau tién," to6i nghi, "cac server nay can phuc vu gi dé. Thé thi hdy dung
SocketServer class ma Jerry va t6éi xong tu an trudc."

Lam cho server phuc vu kha don gian. Téi chi cdn viét mot constructor dung dé tao
mot SocketService object va chuyén vao trong mot SocketServer. ROi
SocketServer.serve han sé tu dong dudc goi khi SMCRemoteClient mudén truy céap.

public SMCRemoteServer() throws Exception {

service = new SocketService(9000, new SocketServer(){



public void serve(Socket socket) {

/I SMCRemoteClient has connected.

b

TOi xem trong ma ngudn clta SMCRemoteClient va thdy rang client dgi mot string
dugc gdi di (ti server) sau khi d& két néi. string d6 bat dau bang "SMCR". Thé& nén
toi viét doan string dé trong method serve().

public void serve(Socket socket) {
/I SMCRemoteClient has connected.
try {
ObjectOutputStream os =
new ObjectOutputStream(socket.getOutputStream());
os.writeObject(" SMCR");
}

catch (IOException €) {

}

K€ tiép server can doc mot CompileFileTransaction tU client. N6 can viét cac hd sag
chra trong transaction dy, goi trinh dich va sau d6 trd vé két qua (cac ho sd) bén
trong CompileResultsTransaction. Viét nén nd c6 vé khong khé may, theé....



public void serve(Socket socket) {
/I SMCRemoteClient has connected.
try {
ObjectOutputStream o0s =
new ObjectOutputStream(socket.getOutputStream());
os.writeObject("SMCR");
ObjectInputStream is=
new Objectl nput Stream(socket.getl nputStream());
CompileFileTransaction cft =
(CompileFileTransaction)is.readObject();
String filename = cft.getFilename();
cft.sour ceFilewrite();
String command = buildCommandL ine(filename);
executeCommand(command);
/IOK, what filedo | put into the Result?

}

catch (Exception €) {

}

HUm. Bién dich hd so c6 vé khdng khé I1&m nhung téi nén dua vao két qua
transaction clla mét ho sd xudt ra sao? Tén nod la gi? T6i nhd hoéi sang nay Jean da
hudng dan téi viét mot cai test dé€ goi trinh dich. Tdi xem lai phan test 8y va thay hd
sG nhap co6 cai dudi la a.sm, va ho so xuat cod cai dudi a.java . Thé nén t6i chi thay
thé ".sm" bang ".java" cho tén ho sc.



public void serve(Socket socket) {
/I SMCRemoteClient has connected.
try {
ObjectOutputStream os =
new ObjectOutputStream(socket.getOutputStream());
os.writeObject("SMCR");
ObjectInputStream is =
new Objectl nputStream(socket.getl nputStream());
CompileFileTransaction cft =
(CompileFileTransaction)is.readObject();
String filename = cft.getFilename();
cft.sourceFile.write();
String command = buildCommandLine(filename);
executeCommand(command);
/[Figure out the file name.
String compiledFile = filename.replaceAll(" \.sm", " java");
Compiler ResultsTransaction crt =
new Compiler ResultsTransaction(compiledFile);
os.writeObject(crt);
socket.close();

}

catch (Exception €) {

}



Nhin cé vé ngon lanh. Bay giG toi chi can khdi dong server va chay client. Bon gian
thoi. Thé roi to6i tao ho s6 nguodn trong thu muc cta toi cé cai tén la F.sm, y nhu cai
Jean mudn t6i tao ra sang nay.

Context C
FSMName F
Initial |

{{ET A}

Va r6i toi viét mot ham main trong SMCRemoteServer

public static void main(String[] args) throws Exception {

SMCRemoteServer server = new SMCRemoteServer();

Sau do6 t6i chay thu. Va no chi treo ngay dd, dgi cho client truy cap. Cai nay mdi that
la thich! It ra t6i d& hoan thanh dudgc cai gi do! Thé roi ti€p theo d6 toi chay client vdi
"F.sm" lam th6éng s6. Va n6 CHAY! Hay ndi cach khac, n6 thoat ra sau nhiéu gidy
dong ho vdi tin hiéu thoat -2- binh thudng va chang cé bat c& théng béo 16i nao ca
tu client cling nhu server. Qua thich!

Nhung né d& lam nhifng gi? t6i khong thé xac dinh ngay dudc. Bdi thé, toi thir kiém
tra thu muc va thdy moét hd so F.java ndm chém ché § dé! N6 cé dung ngay trén do,
thé c6 nghia né da dudc tao ra tu lan client chay vira roi. Qua tuyét! Téi md ho sc ra
xem va no trong giéng nhu ma Java da dudgc tao nén. N6 con ndi la dugc SMC tao ra.
Ma ngudn cua toi chay dugc! -3-

D3 mé&y tudn nay tdi chua hé cdm th8y vui sudng thé nay, that sv ma néi, k€ ca tir
trudc khi lam viéc vdi Jerry. Pay mdi dung la lap trinh! T6i dang tran cam giac mudn
chdéng lam cho ma ngudn chay. Toi la "d0c c6 cau bai"! -4- T6i ding Ién va nhdn



nhay mét vong quanh chiéc gh€, miéng lam nham "Oil 6i! toi 1a mot 1ap trinh vién.
oil"

Jerry h&n & dau d6 gan bén bdi vi gd budc vao phong lam viéc ngay lic &y. "E
Alphonse, may dang ron rang chuyén gi vay?"

"®, chao Jerry! Xem nay! tdi mdi lam cho SMCRemoteServer chay dugc!"

"That vy a? Vay Ia chién [dm d4." Vé nhin trén mat ga trong budn cudi -- nhu thé
ga khong tin t6i. Thé nén toi chi cho ga xem. T6i chi cho ga xem server ay lam viéc
ra sao. TOi chay client mot lan nira. T6i chi cho gé xem hod so F.java vdi dung ngay
giG dugc tao ra. Tham chi t6i chi cho ga xem hd sc nay chlra ma java.

Jerry nhin t6i gan nhu kinh hai, va roi ga li€c ra cira moét cach sg sét. "Alphonse, may
cai tests clia may dau?"

"Jerry, 6ng khong can may cai unit tests cho nhirng th{r don gidn nhu thé nay. Nhin
xem, chi c6 mot chuc dong ma ngudén hoac han théi ma. Jerry, toi da cé tién bo day
nay. Toi d& hoan t4t -5- ddm ba diéu. Va né khéng can phai mat ca ngay dé€ hoan
thanh! T6i nghi may 6ng ba phi qua nhiéu thgi gian v&i may cai unit test!"

Jerry nhin t6i chdm chdp vai gidy nhu thé ga khong thé tiép thu nhitng diéu téi bao
gd. Thé roi ga dong clra phong lam viéc lai va ngbi xudng bén canh toi.

"Alphonse, ba Jean thay may cai nay chua vay?"

"Chua, t6i chua thay ba trd lai sau gig trua."

"Xoa no di, Alphonse."



"Xoa cai gi?"

"Xoa doan md may vua viét xong do. N6 v6 dung."

"T6i d& tirng dung kidu phan (ng nay trudc day. Toi cong cdn bao: "Oi, thoi di Jerry!
né chay ma! lam sao nd c6 thé vé dung?"

"May c6 chac no6 chay khong?"

"Thi chinh 6ng ciing thay do!"

"MAY c6 chéc né chay khéng?"

"Tat nhién la né chay. HO6 sd F.java chinh la bang ching!"

"Alphonse, tai sao ngay giG cla hd sd F.sm giong y hét ngay gid trén h6 sd F.java
V_éY?"

"Cai gi?" T6i nhin vao thu muc thi qua that, ching giéng nhau cho dén tiung giay.
Nhung khéng thé hiéu ndi. Toi viét hd s F.sm bang tay nhiéu phuat trudc day. Tai
sao nd cd cling ngay gid vdi ho so F.java vira dudc tao ra mdy gidy trudc, khi tdi biéu
dien cho Jerry xem? T6i cham cham nhin né moét doi va thd nhan téi khong biét tai
sao.

"X0d ma ngudn nay di Alphonse. May khéng hiéu gi hét."

"Oi, thoi di Jerry, toi hiéu ma. Toi chi khéng tim ra ly do tai sao m& ngay gid lai
khong dang thdi. N6 chay ma Jerry... né chay." Nhung t6i khdng con dém chac nira.
Tai sao phén ngay gid 8y phai khac nhau nhi?



"Alphonse, c6 thé nao may chay client va server tir cing mét thu muc khéng?"

"Ui da..." T6i khdng &n dinh thu muc khac nhau cho ching nén téi doan ching ch ac
da chay trong cung mot nai. ".... T6i doan la thé."

"Vay ca client va server déu doc va viét cung ho sd trong cung mot thu muc?"

Jerry gat dau véi vé dac thang. "Ua."

Toi gat dau. "OK, Jerry, dng cd ly 1&dm. T6i khéng hiéu hét nhitng gi xay ra. Nhung
hdy xem, ho sc F.java nam chudng ra kia. Nhat dinh phai cé cdi gi dé chay dugc!"

"Thé thi sao? May khong biét cdi gi chay va cdi gi khdng. May khdng hiéu may da
lam gi. M8y th({ nay tréng cé vé nhu chay dudc theo ki€u ché ngdp nhdm rudi. -6-
C6 thé nao, vi du nhu ho sc F.java bi sot lai tir cdi unit test trudec khéng?"

C6 thé& 13m! Chu choa, Jean va téi lam cho hé théng viét mot cdi F.java sang nay!
"Quy tha! Vang, c6 thé I1dm -- nhung khéng e khdng chéc la nhu vay!"

"Xo0a doan ma di Alphonse. Toan rac rudi."

Tdi nhin ga chdm chdm. Toi da tién trién quy tha né di! Bay gid ga lai muén téi xod
hét nhitng ddu &n tién trién &y. Nhung ga &y ding. Toéi khéng hiéu doan ma. Va toi
chdng cé ti test nao cé thé chirng minh tirng budc mot 1a moi th& chay ding nhung
du tudng. NEu ma ngudn cua tbi thuc su lam viéc ding (va bay gid tdi bat dau that
su bang khoan khong biét né lam viéc ding dudgc may phan) né chay dugc do may
man han do thiét ké dang hoang.



"Xod doan ma di Alphonse. May chg c6 dé ba 8y thdy m3 ma ngudn d6. Ngay Ilc
nay, ba ta hét long quan tam -7- dén may, va md& ma nay s€ lam ba that vong dd."

Lap trudng cua tdi rét cudc hdng bét. Poi vai tré xudng, cai dau ciing do va tdi chdom
sang, xo0a hét doan ma. Jerry budc ra khdi phong, dau nguc ngoéc.

Vai phut sau, ba Jean budc vao. "Chao Alphonse than mé&n. T6i xin 16i vi chdm tré vi
t6i bi dinh vao cau chuyén véi ngudi ban cli va bon t6i sa da vao chuyén so hinh cla
mdy dra chdu. Téi mé khoe hinh mé&y dra chau téi 1dm. Cau thdy ching chua nhi,
cdu bé than mén? O, dung dé€ y dén t6i, ching ta cb viéc can phai 1am. Cau lam gi
trong khi téi bi "tam giam" vay?"

"Khoéng lam gi ca Jean, toi chi dgi ba thoi."

-1- Backslide: chi cho tinh trang hut hdng, bi rét xung mot mirc thdp hon. Tam dich 1& "ch8ng gong" cho thém
phéan... di dém.

-2- Exit Code: tam dich Ia tin hiéu thoat. Exit code la thuat nglr quen thudc véi nhitng ai da tung lap trinh, né dua
trén cadc ma s8 da dudc quy dinh trudc d€ xac dinh mot chuang trinh sau khi thoat ra thudc tinh trang nao.

-3- Poan nay tac gia dung rat nhidu ddu chdm thang (!) sau mdi cau Alphonse thdt ra dé nhan manh tinh trang
cam xuc cua Alphonse IGc nay. Thong thudng dau chdm thang dudc x€p loai va dién "ky dung" qua nhiéu trong
van viét nhung trong phan nay, ddu cham thang dudc huy dong t6i da va cé tac dung rat thich dang.

-4- Invincible: khéng thé& bai. Tam dich 1a "déc cd cau bai" cho gan véi tinh than "kiém hiép" clia dan A chau néi
chung.

-5- Chu y cac ch hodc cum chir in nghiéng trong bai nay. Ching ding d€& nhadn manh cling nhu dé& tao kich tinh
trong cau chuyén.



-6- working by accident: sat nghia 1a "chay dudc nhd may rdi". Tam dich la "chay dugc theo kiéu ché ngap nham
rudi" dé cé gang |6t ta ca tinh cua Jerry.

-7- think the world of someone: hét Iong hét da véi ai d6, d& hét tdm y dén ai do.



