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XXX
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(OBJECTS AND DATA STRUCTURES)



Chung tdi ¢6 ly do khi muén giit cac bién Ia private. Ching t6i khdng muén ai d6 phu thudc
vao ching. Chang tdi muén gii sy ty do dé thay doi kiéu (dir liéu) hoic thuc hién cac hanh dong tly
bién. Nhung sau d6 thi sao? Rat nhiéu 1ap trinh vién tu dong thém getter va setter vao class cua ho,
chang khac gi thay ddi cac bién private thanh public.

Triru twong hoa dir liéu

Hay xem xét sy khac biét gitra Listing 6-1 va Listing 6-2. Ca hai déu dai dién cho dit liéu cua
mat diém trong hé toa do Descartes. Tuy nhién, mot cai thi dé 16 viéc trién khai trong khi cai con lai thi
khong.

Listing 6-1
Concrete Point

public class Point {
public double x;
public double y;

Listing 6-2
Abstract Point

public interface Point {
double getX();
double getY();
void setCartesian(double x, double y);
double getR();
double getTheta();
void setPolar(double r, double theta);

Cai hay cua Listing 6-2 1a khéng c6 cach nao ban biét dugc viéc trién khai interface s& duoc
ding cho hinh chir nhat hay cac goc toa do, hodc khdng gi ca. Interface rd rang 1a mot dang cau tric
dr liéu.

Nhung né khong chi 1a mot dang cau trdc dir liéu. Cac phuong thic tudn theo mét chinh sach
truy cap duy nhat. Ban c6 thé doc cac toa do riéng 1é mot cach doc lap, nhung ban phai dit cac toa do
lai voi nhau dé tao nén mot hoat dong nguyén tir 1.

1Y néi cac hanh dong khong thé chia nho dugc nira



Listing 6-1, mat khac, thé hién rat rd rang céc toa do thudc vé hinh chit nhat va né budc ching ta
phai thao tac véi cac toa do d6 mot cach doc 1ap. Piéu nay 1am 16 dix liéu ngay ca khi cac bién Ia
private va ching t6i dang sir dung cac getter/setter.

An viéc trién khai khong don gian 1a viéc dat mot bién vao giira cac ham, d6 1 van dé triru tuong
hoa. Mét class khdng chi don gian 1a day céc bién cua né thong qua cac getter/setter. Thay vao d6 no
cung cap cac abstract interface cho phép nguoi ding thao tac vai ban chat caa dir liéu ma khdng
can quan tam dén cach ching hoat dong.

Hay xem xét Listing 6-3 va Listing 6-4. Cai dau tién sir dung cac thuat ngir cu thé dé chi ra muc
nhién liéu caa mot phwong tién (vehicle), trong khi cai thir hai lam diéu twong tw nhung véi ti 1& phan
tram. Trong trudng hop cu thé, ban cd thé chic chin rang déy chi 1a nhitng truy xuat dén cac bién. Trong
truong hop triru twong, ban hoan toan khéng c6 manh méi nao vé hinh thirc caa dir liéu.

Listing 6-3
Concrete Vehicle

public interface Vehicle {
double getFuelTankCapacityInGallons();
double getGallonsOfGasoline();

Listing 6-4
Abstract Vehicle

public interface Vehicle {
double getPercentFuelRemaining();

Trong hai truong hop trén, tly chon tht hai 1a thich hgp hon. Ching t6i khong muén tiét 19 chi
tiét vé dit liéu, thay vao d6 ching t6i mudn giir dit liéu ciia chling toi & cac dang triru tuong. Picu nay
khong chi don thuan dugc thuc hién bang cach sir dung cac interface va/hoic getter va setter. Str dung
getter/setter 1a tiy chon tdi t& nhit ma toi s& thuc hién.

Cau trac dir liéu va déi twong

Hai vi du dudi day cho thay su khac biét gitta cac ddi tuong va dit lidu c6 cau tric. Cac ddi twong
an dir liu caa ching bén dudi viéc triru twong hoa va dua ra cac ham dua trén dit liéu d6. Dir liéu c6
cau trdc phoi bay dir liéu cia ching va khong c6 cac ham cé nhiéu y nghia. Quay lai va doc né mot lan
nita. Luu y ban chit caa hai dinh nghia. Chdng thuc su d6i 1ap nhau. Su khac biét nay c6 vé khong dang
ké, nhung n6 c6 anh huéng sau dén hé thong.



Vi du, xem xét vi du vé cac class lién quan dén hinh hoc trong Listing 6-5. Class Geometry hoat
dong vai dir liéu cua ba class khac. (Céac class khac nay) la c&c cau trac diz ligu don gian ma khdng co
bat ky phuong thic ndo. Cac hanh dong déu thuoc vé class Geometry.

Listing 6-5
Procedural Shape

public class Square {
public Point toplLeft;
public double side;

public class Rectangle {
public Point toplLeft;
public double height;
public double width;

public class Circle {
public Point center;
public double radius;

public class Geometry {
public final double PI = 3.141592653589793;

public double area(Object shape) throws NoSuchShapeException

{

if (shape instanceof Square) {
Square s = (Square)shape;
return s.side * s.side;

}else if (shape instanceof Rectangle) {
Rectangle r = (Rectangle)shape;
return r.height * r.width;

¥

else if (shape instanceof Circle) {
Circle c = (Circle)shape;
return PI * c.radius * c.radius;

¥

throw new NoSuchShapeException();

¥

Céc lap trinh vién hudng ddi tugng cé thé khong doéng y véi diéu nay va cho rang dé 1a mot
phuong phap cua ho - va chung ding. Nhung ngudi khac ¢6 thé nhin vao va ché cudi vi ching cé kha
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nang khong duoc quan tdm va bao tri. Chuyén gi xay ra néu tdi thém vao class Geometry mot ham tinh
chu vi? Khong sao ca, cac class bén trén nd s& khdng bi anh huong. Nhung néu t6i thém vao mat class
méi lién quan dén hinh hoc (Triangle chang han), tdi phai thay ddi cac ham trong class Geometry dé
phU hop véi né. Boc lai n6 lan nita. Luu ¥ rang ching that su ddi 1ap nhau.

Bay gid hdy xem giai phap & Listing 6-6. Phuong thirc area() ¢ ddy 1a da hinh, khong can class
Geometry, vi vay néu toi thém mot class hinh hoc méi, s& khéng c6 ham nao can thay d6i. Nhung néu
t6i thém mot ham mai, tat ca cac class ké thira bén dudi déu can phai thay doi!

Listing 6-6
Polymorphic Shapes

public class Square implements Shape {
private Point toplLeft;
private double side;

public double area() {
return side*side;

public class Rectangle implements Shape {
private Point toplLeft;
private double height;
private double width;

public double area() {
return height * width;

public class Circle implements Shape {
private Point center;
private double radius;
public final double PI = 3.141592653589793;

public double area() {
return PI * radius * radius;

Mot 1an nita, chung ta thay su ddi 1ap giita hai van dé nay. Diéu nay chi ra sy khac biét co ban
gitra cac doi tugng va cau trac di liéu:



Céc dong code si dung phirong phdp cau tric dit lidu giup dé dang thém cac ham méi ma
khong can phai thay déi cdu tric cua dir liéu hién tai. Mdt khdc, code theo phwong phdp
héng doi twong gilp dé dang thém cac class mdi ma khong thay doi cdc ham da viét.

Ban ciing c6 thé hiéu n6 nhu sau:

Code theo cau trac dir liéu 1am ban khé thém dz liéu méi vi phdi thay déi toan bg ham.
Code theo hwéng doi twong 1am ban kho thém ham vi phdi thay doi tat ca cac class chiu
anh huong.

Viy 14, vu diém cta phuong phap nay lai 1a nhugc diém cua phuong phap kia, va nguoc lai.

Trong bét ky hé théng nao, s& c6 lic ching ta mudn b sung céc kiéu dit liéu mai thay vi cac
ham méi. Trong truong hop ndy phuong phap huéng ddi twong s& phu hop hon. Nhung ciing c6 lac
chdng ta muén thém ham méi thay vi thém di liéu. Trong truong hop nay, cau tric dit liéu nén duoc uu
tién hon.

Céc lap trinh vién giau kinh nghiém biét rang y tudng doi trong hda moi thir 1a chuyén hoang
duong. Poi khi ban can céc cau trdc dit liéu don gian dé phat trién cac ham trén ching.

The Law of Demeter

C6 mot ky thuat? noi tiéng duoc goi 1a Law of Demeter?, ndi rang mot module khong nén biét vé
thanh phan bén trong cua mét dbi twong ma nd sir dung. Nhu chung ta d thay trong cac phan trudc, cac
d6i twong an dir liéu cua chiing va dua ra nhitng phuong thirc. Piéu nay c6 nghia 1a cac dbi twong khong
nén phoi bay cau tric cta ching thdng qua cac getter/setter vi viéc nay 1am 16 ciu trlc bén trong no,
diéu ching ta can lam 14 an ching di.

Cu thé, Law of Demeter noi rang mét phuong thuc f cua class C chi nén goi nhitng phuong thirc
sau:

- C

- Mot @i tuong duoc tao bai f

- Mot ddi tuong duoc truyén vao dudi dang ddi 6 cua f

- Mot ddi tegng chara mot bién instance cua C

Ham khong nén goi cac phuong thirc khac cia phuong thirc khac. Noi cach khac, chi lam viéc
véi ban be, khdng lam viéc vai nguoi la.

Poan code sau* dudng nhu vi pham Law of Demeter vi nd goi ham getScratchDir() bang
giad tri tra vé cia getOptions(), va sau do goi getAbsolutePath() bing gié tri tra vé cua
getScratchDir().

final String outputDir = ctxt.getOptions().getScratchDir().getAbsolutePath();

2 Tir gbc: heuristic, ki thuat giai quyét van dé dua trén kinh nghiém, khong dam bao t6i uu.
3 https:/en.wikipedia.org/wiki/Law_of_Demeter
4 Tim thay & dau d6 trong apache framework
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Train Wrecks

Dang code nay thuong duoc goi la train wreck (doan tau phé liéu &) vi né trong giéng nhu mot
loat cac toa tau duoc ghép lai véi nhau. Cac chudi 101 goi ham nhu thé nay duoc coi 1a biéu hién cua su
cau lrong va nén tranh chiing. Cach tot nhat la nén tach ching ra nhu sau:

Options opts = ctxt.getOptions();
File scratchDir = opts.getScratchDir();
final String outputDir = scratchDir.getAbsolutePath();

Poan code trén c6 vi pham Law of Demeter (LoD)? Chéc chan module chira ching biét rang doi
tuong ctxt chira Options, c6 AbsolutePath (dudng din tuyét dbi). Qué nhiéu thong tin bi 16 ra.[...]

Nhung viéc n6 ¢d vi pham LoD con phu thudc vao ctxt, Options va ScratchDir la cac doi
tugng hay chi don thuan 1a cac cau trdc dix liéu. Néu chung 1a ddi tuong, thi cau tric bén trong chiing
nén duoc an di chtr khong nén dé 16 thién nhu thé, va viéc dé 16 thdng tin vé dit lidu bén trong ching rd
rang 1a vi pham LoD. Mat khéc, néu ctxt, Options va ScratchDir chi la cac cau tric khdng cd ham
xt ly, thi viéc 16 dix liéu bén trong ching 1a hién nhién va LoD khong duoc ap dung trong truong hop
nay.

Viéc sir dung cac ham truy cap (getter/setter) 1am véan dé tro nén map mo. Néu code dugc viét
nhu sau thi ¢6 1& chling ta s& thdi chat van nhau vé LoD:

final String outputDir = ctxt.options.scratchDir.absolutePath;

Van dé nay sé it gdy nham Ian hon néu cac cau triic don gian chi cé bién public va khéng c6
phuong thuc, trong khi cac doi twgng cd cac bién private va cac ham public. Tuy nhién, mét vai
framework yéu cau rang ngay ca cac cau tric dir liéu don gian cling can phai c6 cac ham truy cap.

Con lai

Sy nham lan nay d6i khi tao nén cac dta con lai, mang nira dong mau déi tuong va mot nira con
lai la cau truc. Chung co6 cac ham lam nhirng viéc quan trong, chung ciling c¢6 cac bien public hoac cac
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ham truy cap public,...véi muc dich cudi cling 1a hd bién cac bién private thanh public, du db cac ham
bén ngoai str dung cac bién private (thong qua getter/setter) nhu mét ciu tric don gian.

Nhitng dtra con lai nay khién cho viéc thém mai ham tro nén khoé khin, va viéc thém thuoc tinh
méi ciing kho khian nét © . Chung 1a thir tdi t& nhat ma ban sé tao ra, vy nén dirng tao ra ching. Ching
la dau hiéu cho thidy mot thiét ké nhu sh!t cua lap trinh vién nao day tao ra ma khong chic tha anh ay
dang tao ra 12 gi — mot cau trac don gian véi nhiéu di liéu hay mét ddi twong véi nhiéu phuong thirc.

An cau tric
Piéu gi xay ra néu ctxt, Options va ScratchDir 1a cac ddi twong ¢ hanh vi thuc su? Néu
vay, chling phai giau c4u trac bén trong di, va ching ta khong thé 1am gi vai chlng. Vay thi ching ta
lay duong dan tuyét dbi (AbsolutePath) cua thu myc bang cach nao?

ctxt.getAbsolutePathOfScratchDirectoryOption();
hay
ctx.getScratchDirectoryOption().getAbsolutePath();

Lya chon dau tién co thé phat sinh ra hang loat phuong thtic chong chéo nhau bén trong dbi tuong
ctxt. Lua chon thir hai cho riang getScratchDirectoryOption() tra vé mot ciu tric, khong phai
maot dbi tegng. Khdng ¢é lua chon nao du tot.

Néu ctxt 1a mot déi twong, ching ta nén bao n6 1am gi d6, khdng nén hoi né vé cau tric bén
trong no. Vay tai sao ching ta mudn duong dan tuyét ddi cua thu muc? Ching ta s& 1am gi véi n6? Xem
xét doan code nay (lay tir vai dong xa hon bén dudi) trong cung mot module:

String outFile = outputDir + "/" + className.replace('.', '/') + ".class";
FileOutputStream fout = new FileOutputStream(outFile);
BufferedOutputStream bos = new BufferedOutputStream(fout);

Céc chi tiét khac nhau tao nén mot chdt rac rdi ¢ day. Dau cham, diu gach chéo, phan mé rong
cua file, [...]. Bo qua diéu do, chung toi thay rang muc dich cta viéc lay duong dan tuyét doi 1a dé tao
mot tép vai tén cu thé.

Vay thi diéu gi s& xay ra néu ching tdi bao ddi tugng ctxt thuc hién viéc nay?

BufferedOutputStream bos = ctxt.createScratchFileStream(classFileName);

Khé hop Iy! Diéu ndy cho phép ctxt an ndi dung bén trong né va ngin ham hién tai vi pham
LoD bing cach diéu hudng qua cac dbi twong ma module khdng biét.

Data Transfer Objects

Dang thuan tdy caa cau tric dir liéu 1a mot class ¢ céac bién public va khdng c6 ham. Dang nay
d6i khi duoc goi 1a mot dbi twong truyén dix lidu (Data transfer object), hoic DTO. Cac DTO la cau trdc
rat hitu ich, dac biét 1a khi giao tiép voi co sé dir liéu hoic chuyén d6i thong diép tir cac socket, v.v.
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Chung thudng 1 bude dau tién trong qué trinh chuyén ddi dir liéu tir co sé dit liéu thanh cac ddi twong
cua chuong trinh.

Mot s6 phd bién hon 13 chuan “bean” dugc hién thi trong Listing 6-7. Bean c6 cé4c bién riéng
duoc thao tac boi getter va setter. Viéc “xém” bao dong duong nhu lam cho nhitng nguoi theo chi nghia
huéng dbi twong cam thay d& kho chiu hon, nhung khéng mang lai loi ich nao déng ké.

Listing 6-7
address.java

public class Address {
private String street;
private String streetExtra;
private String city;
private String state;
private String zip;

public Address(String street, String streetExtra,
String city, String state, String zip) {
this.street = street;
this.streetExtra = streetExtra;
this.city = city;
this.state = state;
this.zip = zip;

public String getStreet() {
return street;

public String getStreetExtra() {
return streetExtra;

public String getCity() {
return city;

public String getState() {
return state;

public String getZip() {
return zip;
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Active Records

Active Record 1 c4c hinh thire DTO dic biét. Chang 1a céac ciu truc dit liéu véi cac bién public,
doi khi ¢o cac phuong thirc nhu Save va Find. Thong thuong cac Active Record la dit liéu duoc gui
truc tiép tir cc bang trong co s& dit liéu hodc cac ngudn dix liéu khac.

That khong may, ching ta thudng thay cac nha phat trién déi xt vai cau tric nay nhu thé ching
1a d6i twong bang cach dit cac phuong thirc nghiép vu vao ching. Diéu nay that nguy hiém vi né tao ra
con qudi vat mang tén con lai nhu da d¢ cap bén trén.

Giai phap, tat nhién 1a coi cac Active Record 1a mét cdu tric, dong thai tao cac ddi twong riéng
biét chira cac phuong thic nghiép vu va an dir liéu cua ching di.

Két luan

Déi twgng hién thi ra cac hanh dong va an dit liéu, diéu nay gitp dé& dang thém céc loai d6i twong
méi ma khong thay d6i cac hanh vi hién c6. Nhung né ciing lam cho viéc thém cac phuong thirc méi
vao ddi twong hién c6 tro nén khé khan. Cau tric dit liéu phoi bay dit liéu va khong cé nhiéu phuong
thire, diéu nay gitp dé dang thém cac phuong thirc mai vao cac cau trac dit liéu hién co nhung lai 1am
cho viéc thém cAu triic méi vao cac ham hién cé tré nén kho khan.

Trong bat ky hé thong nao, d6i khi chiing t6i s& mudn viéc thay doi di lidu tro nén linh hoat, vi
vay ching tdi chon ddi tugng cho hé thong. Nhung thinh thoang chiing t6i lai can thém nhitng ham méi,
va vi vay chiing toi can chon kiéu cau trdc. Cac nha phat trién phan mém gioi ludn biét cach tiép can tét
nhat trong nhitng treong hop nay.

Tham khao

Refactoring: Improving the Design of Existing Code, Martin Fowler et al., Addison-Wesley,
1999.
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