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Huéng D6i Tuong

Cuén sach thao luan vé viéc viét ma hiéu qua vé mat chi phi va dé bao tri danh cho céc lap trinh
vién

e Bat dadu bang nhitng diéu don gian

o Shameless Green la gi

o Cac van dé trong bai toan "99 Bottles of Beer"

o Thuat ng(r: Method va Sending Messages

o Viét code theo ki€u suy dodn(Speculatively General)




Bat dau bang nhiing diéu
don gian

Chuang dau tién nay bat dau bang cédch bdc tach code tir I6p suong mu cla su phic tap va dinh
nghia y nghia cla viéc viét ma don gian.



Bat dau bang nhimng diéu don gian

Shameless Green la gl

Trong qua trinh phat trién phan mém theo TDD, Shameless Green la giai doan ma lap trinh vién
viét ma chi du dé€ lam cho cac bai kiém thi vugt qua. Diéu nay cé nghia la:

e Ma duogc viet mot cach truc ti€p va don gidn nhat.

e Khong quan tam dén viéc ma cé cau trdc tot hay khéng.

e Muc tiéu duy nhat la lam cho bai kiém thi chuyén tu trang thai that bai (red) sang thanh
cbng (green)

Sau khi dat dugc Shameless Green, 1ap trinh vién cé thé ti€én hanh refactor (tai cau tric) ma dé cai
thién chat lugng va cau trdc ma van dam bao cac bai kiém thr van vugt qua.

Vi du

def add(a, b):

return 3 # Ma "Shameless Green" chi dé vugt qua bai ki€m thir cu thé

Néu bai ki€m thir chi kiém tra add(1, 2) == 3, thi ma trén sé vugt qua. Tuy nhién, né khéng ding
cho céac truong hgp khac. Sau khi bai kiém thr vuot qua, ban sé refactor ham dé x(r ly ding cho
moi truong hop:

def add(a, b):

return a + b # Ma sau khi refactor d€ xtr ly ding cho moi trudng hop

Loi ich cua Shameless Green

e Gilp ti€n nhanh trong viéc phat trién phan mém.
e Tap trung vao viéc ddm bao cac chirc nang hoat ddng ding trudc khi téi uu hda ma.
e Gidm thi€u thoi gian danh cho viéc viét ma phic tap ma chua chac da can thiét.
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Bat dau bang nhimng diéu don gian

Cac van dé trong bai todn
"99 Bottles of Beer"

Xem xét cac van dé bat cap cho 99 Bottles of Beer on the Wall

Bai toan nay dua trén moét bai hat dan gian tiéng Anh cé tén |a "99 Bottles of Beer on the Wall".
N6i dung bai hat (va cling la ni dung cua bai toan) nhu sau:

e Bat dau véi 99 chai bia trén tudng.
e Mbi 1an, ban hat mot doan nhu sau:

99 bottles of beer on the wall, 99 bottles of beer.

Take one down and pass it around, 98 bottles of beer on the wall.

e Sau dé lap lai véi 98, 97, ... cho dén khi con 0 chai:

No more bottles of beer on the wall, no more bottles of beer.

Go to the store and buy some more, 99 bottles of beer on the wall.
Gidi phap dau tién

class BottlesOfBeer:
def song(self):

return self.verses(99, 0)

def verses(self, hi, lo):

return '\n'.join(self.verse(n) for n in range(hi, lo - 1, -1))

def verse(self, n):
return (
f'{"No more" if n == 0 else n} bottle{"s" ifn!=1 else ""}'
f' of beer on the wall, '
f'{"no more" if n == 0 else n} bottle{"s" if n!'=1 else ""} of beer.\n' +
(f'Go to the store and buy some more, ' if n == 0 else f'Take {"one" if n I= 1 else "it"} down and pass it

around, ') +



f'{"99"ifn-1<0else ("nomore"ifn-1==0elsen-1)} bottle{"s"ifn-11!=1 else ""}'
f' of beer on the wall.\n'

)
Poan code trén thuc hién mét tha thuat gon gang. N6 cé thé cd6 dong dén mic khong ai cé thé
hi€u dugc trong khi van gilr lai rat nhiéu sy trung lap. Ma nay khé hi€u vi né khéng nhat quan va

trung lap, va vi n6 chra cac khai niém &n ma né khéng dat tén. Va nhdng rat nhiéu logic vao chudi
cau tho.

Su nhat quan(Consistency)
Céc toan tir ba ngbi dang gay nham |an. Phan 16n st dung dang don gian, nhu ¢ dong 10:
"No more" if n == 0 else n

Va moét s6 lai 16ng toan tir ba ngdi bén trong moét toan tr ba ngdi khac nhu

f'{"99"ifn-1 <0 else ("nomore"ifn-1==0elsen-1)} bottle{"s" ifn-1!=1else""}'

Viéc 16ng nhiéu todn tir ba ngbi nhu vay khién ma khé doc hon déi véi con ngudi; ki€u viét nay lam
tang chi phi bao tri ma khéng mang lai lgi ich gi.

Lap lai (Duplication)

Poan code nay lap lai ca dir liéu va logic. Viéc 1ap lai chudi nhu "of beer" hay "on the wall" thi dé
thay va dé hi€u, nhung lap lai logic thi khé hi€u hon nhiéu — dac biét khi né dugc nhidng bén trong
chudi.

Vi du, logic d€ thém chit "s" vao "bottle" xuat hién téi 3 1an. Hai chdé dau giéng hét nhau:

"s"ifn!l=1 else""

Nhung dén chd thir ba thi lai khéc di chit:
"s"ifn-1!=1else""
Su 1&p lai nay cho thay: €6 nhiing y tuéng tiém an trong code (nhu viéc chia s6 nhiéu, hay

phan biét gilta n va n-1) nhung lai chua dugc dat tén roé rang. Code nhu vay khién ngudi doc
phai tu dodn xem ting phan dang thuc su lam gi.

Tén bién va ham (Names)



Diéu dé nhan ra nhat trong ham verse la: hau nhu khéng cé cai tén nao ca. Moi logic déu duoc
nhlng truc ti€p vao trong chudi string.

Méi doan logic d6 déu mang mét y nghia nao dé6 — nhung lai khéng dugc dat tén, khién ban phai
tu hinh dung trong dau ting phan dang lam gi.

NEu muén code dé hi€éu han, dimng bat ngudi doc phai doan. Thay vi nhét logic vao chudi, hdy tach
né ra thanh cac phuong thic cé tén ré rang. Khi d6, verse chi can goi cdc ham d6 dé lap day noi
dung — don gian, dé doc va dé bao tri.



Bat dau bang nhimng diéu don gian

Thuat ng: Method va
Sending Messages

Trong lap trinh hudng déi tugng (OOP), c6 hai khai niém quan trong: method va sending
messages(gui thong diép).

e Method (phuong thic): Ia mo6t hanh vi dugc dinh nghia bén trong mét déi tugng. Vi du
trong |6p BottlesOfBeer, c6 mot method tén la song .

e Sending a message(gui théong diép): nghia la yéu cau mét déi tuong thuc hién
mét hanh vi cu thé. Trong vi du truéc BottlesOfBeer , khi goi self.verses(...) bén trong
song , tlc la song gui théong diép "verses" dén chinh doi tugng self .

NGi ngan gon: method la thi ban dinh nghia, con message la thi ban gui dé kich hoat
hanh vi.

Tai sao lai dung tu sending
messages(gui thong diép) thay vi
"goi ham"?

Trong nhiéu ngbén ng{r 1ap trinh, nguoi ta hay dung tir "function" thay cho "method", hoac "call"
thay vi "send". Nghe thi cé vé giéng nhau, nhung that ra hoi khac:

 Khi ban néi "goi mét ham", nghe nhu ban dang diéu khi€n hanh vi dé, ban biét chinh
xac nd sé lam gi.

e Nhung néu ban néi "giti mét théng diép", nghia la ban chi dua ra yéu cau, con viéc
XU ly ra sao la chuyén cta doi tuong.

Céach suy nghi nay gilp giam su phu thudc giita cac phan trong chuong trinh. Ngugi gi théng
diép khéng can biét chi tiét bén trong nguoi nhan xu ly ra sao, va diéu do gilp cho code dé
bao tri, dé md rong hon.

Trong cu6n sach nay (va trong nhiéu tai liéu vé OOP), ngudi ta thuong dung khai niém "gui théong
diép" thay vi "goi ham", vi n6 thé hién dlng tinh than cda lap trinh huéng doi tugng: giao tiép
gilra cac doi tuong moét cach linh hoat va déc lap.



Vi du: Goi mét ham - ki€m soat hanh vi

def make_coffee():
print("Boil water")
print("Grind coffee beans")
print("Brew coffee")
print("Pour into cup")

print("Done!")

make_coffee()

O day, ban goi ham make_coffee() va ban biét chac tirng buéc bén trong né la gi: dun nudc,
xay ca phé, pha, rétraly...

Ban kiém soat hoan toan logic bén trong. Khong cé su “an y”, ban phu thudc vao chi tiét cu
thé clia ham dé.

Vi du: Gii thong diép - yéu cau hanh vi, khéng quan tam chi tiét

class CoffeeMachine:
def make_coffee(self):
self._heat _water()
self._grind_beans()
self._brew()

self._pour()

# Cac method private bén trong
def heat water(self): ...

def grind_beans(self): ...

def brew(self): ...

def _pour(self): ...

machine = CoffeeMachine()

machine.make_coffee()

Ldc nay, ban giti théng diép make_coffee dén machine , yéu cau n6 pha ca phé. Nhung ban
khéng can biét n6 sé dun nudc hay pha nhu thé nao, chi can biét n6 sé pha dugc ca phé la da.

Vi du 2 "Goi ham" vs "Gui théng diép" trong béi canh phan mém doanh nghiép (ERP) - cu
thé la quy trinh tao don dat hang (Purchase Order).

Goi ham - kiéu procedural, kiém soat moi buéc



Ban viét mot ham va kiém soét chi tiét quy trinh tao don hang.

def create_purchase_order(supplier, items):
# Kiém tra ton kho
for item in items:
if not check_inventory(item):

raise Exception(f"{item} is not available in inventory")

# Tinh téng tién

total = sum(item.price * item.quantity for item in items)

# Tao don hang

po = {
"supplier": supplier,
"items": items,

"total": total,

# GUi email xac nhan
send_email(supplier.email, f"PO Created: Total = {total}")

return po

Ban ki€ém soat hét moi budc. Néu muon thay déi logic, vi du thay d6i cach gui email hay ki€m kho,
ban phai stra truc ti€p trong ham - khé bao tri, khéng theo tu duy huéng déi tuong.

GUui thong diép - ki€u OOP, giao trach nhiém cho déi tuong

class PurchaseOrder:
def _init_ (self, supplier, items):
self.supplier = supplier
self.items = items

self.total = self.calculate_total()

def calculate_total(self):

return sum(item.price * item.quantity for item in self.items)

def validate(self):
for item in self.items:

item.validate_inventory()



def confirm(self):
self.validate()

self.send_confirmation_email()

def send_confirmation_email(self):

EmailService.send(to=self.supplier.email, subject="PO Confirmed", body=str(self))

# Céch sir dung
po = PurchaseOrder(supplier, items)

po.confirm() # <== GUI THONG DIEP "confirm"
Lagi ich:
e GUi théng diép confirm() ma khbng can biét chi tiét ndi bd.

e CO thé thay EmailService bang service khac ma khéong dnh hudng nai goi.
e Tach logic thanh nhiéu I6p - méi I6p c6 trach nhiém ré rang.

Tom lai:

e Goi ham: Ban biét (va phai biét) né lam gi - ban diéu khién chi tiét.
e GUi théng diép: Ban chi can két qua - ban tin rang doi tuong sé lam ding nhiém vu
, con chi tiét xur ly thi dé nd lo.
Céach “gli théng diép” chinh la tu duy quan trong cua lap trinh hudng déi tugng - tao nén su déc
lap, dé thay doi, va dé bao tri trong phan mém.
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Bat dau bang nhimng diéu don gian

Viét code theo kiéu suy
doan(Speculatively General)

Viét code theo kiéu suy doan trong lap trinh goi la mét code mui(code smell) — tic 1a mét dau
hiéu cho thay cé thé ban dang thiét ké hé théng qua phtrc tap so véi nhu cau hién tai, vi
ban du doan tuong lai va tao ra nhiing tinh nang chung chung chua can thiét. hiéu don
gian la khi ban viét m& khoéng phuc vu yéu cau hién tai, ma dé€ “phong had” cho nhiing gi cd thé xay
ra trong tuong lai."

Hay trd lai bai todn 99 Bottles of Beer

Giai phap tiép theo nay di theo mot hudng khac. N6 thuc hién tét nhiéu viéc nhung khbéng thé
cudng lai viéc dam chim vao sy phic tap khong can thiét. Hdy xem méa bén dudi:

class BottlesOfBeer:
def song(self):

return self.verses(99, 0)

def verses(self, high, low):
return '\n'.join(
self.verse(verse_number) for verse_number in sorted(range(low, high+1), reverse=True)

)

def verse(self, number):

return self.verse_for(number).text()

def verse_for(self, number):
def no_more(verse):
return (
'No more bottles of beer on the wall, '
'no more bottles of beer.\n'
'Go to the store and buy some more, '

'99 bottles of beer on the wall.\n'



def last_one(verse):
return (
'1 bottle of beer on the wall, '
'1 bottle of beer.\n'
'"Take it down and pass it around, '

'no more bottles of beer on the wall.\n'

def penultimate(verse):
return (
'2 bottles of beer on the wall, '

'2 bottles of beer.\n'

'"Take one down and pass it around,

'1 bottle of beer on the wall.\n'

def default(verse):

return (

f'{verse.number} bottles of beer on the wall, '

f'{verse.number} bottles of beer.\n'

f'Take one down and pass it around, '

f'{verse.number - 1} bottles of beer on the wall.\n'

lyric_functions = [no_more, last_one, penultimate, default]

chosen_lyric = (
lyric_functions[0] if number == 0 else
lyric_functions[1] if number == 1 else
lyric_functions[2] if number == 2 else
lyric_functions[3]

)

return Verse(number, chosen_lyric)

class Verse:
def _init_ (self, number, lyrics):
self.number = number
self.lyrics = lyrics

def text(self):



return self.lyrics(self)

Trong doan code, muc dich ban dau rat don gian: in ra bai hat “99 Bottles of Beer” vdi mot sé
doan dac biét khi con lai 2, 1, va 0 chai.

Tuy nhién, tac giad da téng quat héa qua murc can thiét, vi du nhu:

1. Viéc su dung I6p Verse

class Verse:
def _init_ (self, number, lyrics):
self.number = number
self.lyrics = lyrics
def text(self):

return self.lyrics(self)
van dé:
Nhung & day, nguoi viét da tao:

e MOt I6p Verse
e Truyén vao s6 chai va function tao lyrics
e Goi method text() dé€ in

- Du doan rang trong tuong lai sé can tach dir liéu va logic ra nhu vay (c6 thé dé€ ma rong?
ké thira? tai s dung?). Nhung hién tai thi chua can. Viéc nay gay phtc tap khéng can thiét.

Chi can viét mét ham nhu sau la da

def generate_verse(number):
if number ==
return "No more bottles of beer..."
elif number ==

return "1 bottle of beer..."

Muc tiéu thuc té la chi can in ra doan nhac tuong (ng véi 99, 98, ..., 0 chai bia.
Chua c6 dau hiéu can tai su dung, ké thura
Ban tao class khi:

e CO nhiéu thudc tinh lién quan can géi gon

e C6 nhiéu hanh vi (method) tuong tac véi dit liéu dé
e Hodc ban mudn tai sir dung, ké thira



Nhung & day Verse chicé 2 thanh phéan:

e MOt con so
e MOt function don gian tra vé chubi

Va text() thi chi goi dung 1 dong:
return self.lyrics(self)

Khéng dang dé tao class. Néu ban khéng chac chan sé can ma réng nhu vay, thi d6 |a suy dodn

2. Viéc chon lyrics qua lyrics_functions list

lyric_functions = [no_more, last_one, penultimate, default]
chosen_lyric = (

lyric_functions[0] if number == 0 else

lyric_functions[1] if number == 1 else

lyric_functions[2] if number == 2 else

lyric_functions[3]

van deé:

e Viéc luu cac function vao list réi chon qua index tao ra moét dang “téng quéat héa" khé
hi€u han viéc viét thang if...elif...else .

e Céch nay giéng nhu ban dang chuan bi dé€ xu ly 100 kiéu cau hat khac nhau,
nhung thuc té chi cé 4 truong hop ro rang.

Viéc nay chi thuc su c6 ich khi sé luong function can chon I6n hoac cé cau truc lap di lap lai,
vi du:

lyric_functions[number] # khi cé hang tram truong hgp

Nhung trong trudng hgp nay, chi cé 4 truong hgp nho va da biét trudc, nén viét nhu sau vura da,
dé doc hon:

if number ==

chosen_lyric = no_more
elif number ==

chosen_lyric = last_one
elif number ==

chosen_lyric = penultimate

else:



chosen_lyric = default

3. bat tén phuong thuc verse_for()

def verse_for(self, number):

- Van deé:

Cai tén verse for() lam nguoi doc tudng rang: ham nay c6 thé dugc mé rong/phéan nhanh thanh
hang ta loai verse khac nhau trong tuong lai. Nhung hién tai né chi dung dé chon 1 trong 4 doan

van ban don gian.

Tom lai: Dau la phan “Speculatively General”?

Vi tri Téng quat héa gi?
Verse class bdéng goi logic va data
List lyric_functions Tao mang function dé€ chon
Ham verse_for() Tén goi y khd nang mé réng I6n

Cé can thiét khéng?

0 Khong - qua phtc tap cho tac vu in
chubi

0 Khong - dung if-elif don gidn ro
rang hon

0 Khoéng - hién tai chi cé 4 case don
gian



