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LGOI MO PAU

Than chao cac doc gia cua Tap chi Lap trinh,

Thé gidi lap trinh dung la bién déi lién tuc, chi sau mot vai nam thi
nhitng cong nghé, nhitng nén tang, nhitng phucng phap va mé hinh
cl déu da c6 nhitng thay daéi rat la sdu sac. TU nhitng ndm ma viéc phat
trién va phat hanh phan mém dién ra rat nho 1é va chdm chap, ching
ta da nhanh chéng di dén giai doan ma viéc phat hanh “lién tuc” dugc
coi nhu la diéu hién nhién trong lam phan mém. Yéu cau clia xa héi thay
déi, yéu cau cta cong nghé thay déi, va do dé cac 1ap trinh vién ching
ta cling can tu thay déi minh dé thich (ng tét han va tao ra dugc nhiing
san pham véi chat lugng va téc db vuat bac.

Trong s& nay, Ban bién tap xin gl d&n moi ngudi chudi bai viét xoay
quanh cha dé "Agile Developer”. Day la mot thuat nglr khong con qua
xa la doi vai thé gidi, khong con chi la cudc tro chuyén riéng gita
nhiing ngudi la chuyén gia dau nganh nita, ma ngay nay no6 da trg
thanh nhitng tiéu chuan déi véi nhitng 1ap trinh vién binh thudng. Agile
Developer - cho dén hién tai, van la mét dich dén, mot tiéu chudn, mot
dang cap ma cac l3p trinh vién hudng dén.

Trong khudn khé clia mét dn pham thi e kho co thé dé cap day du dén
tat ca cac khia canh cia mot linh vuc réng nhu Agile Developer, do
dé Ban bién tap rat mong mudén qua nhiing ndi dung trong Vol4 nay
chiing ta lai s& c6 thém nhiing cudc thao luan, nhitng déng gop dé
cling nhau tim hiéu, hoc tap, nghién cliu. Ban bién tap rat mong muén
moi ngudi doc clia Tap chi Lap trinh s& gat hai dugc nhiing gia tri bé
ich thong qua an pham [an nay.

Cam adn va chiic moi ngudi that nhiéu hing tha vai nghé lap trinh.

Ban bién tap Tap chi Lap trinh



AGILE
DEVELOPER

CO NGHIA LA THE NAO?

Nguyén Viét Khoa

ai tro cia mét Agile Developer (Nha

VPhét trién Phan mém Linh hoat) khéng

dugc hiéu ré va rat nhiéu nha phat trién

c6 thé gap kho khan khi thuc hién viéc chuyén doi
sang lam viéc theo Agile.

Trong moi trudng hudng-ké hoach truyén
thong (con goi la "Waterfall” — mé hinh thac nudc),
mo&t nha phat trién gan nhu chi ngdi ¢é dinh tai
khoang ctia minh trong van phong, deo tai nghe
“lac lu" theo nhac va tach biét vdi thé gidi con lai
dé lam moét viéc don gian la viét ra cac dong ma.
Piéu dé la khong thé trong mot méi trudsng Agile
thuc su.

Vai tro ciia moét nha phat trién trong méi trudng
Agile dugc md& rong hon dang ké, ho can phai:

® Chiju trach nhiém udc tinh, Ién ké hoach, quan
ly tdt ca cac cong viéc clia minh va béao céo
tién do. Vai tro nay vé cd ban la nhitng gi ma
ma&t nha quan ly dy an cé thé lam & quy mo
rat nho.

® (CoOng tac chat ché vdi tat ca cac thanh vién
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khac cia nhém dé chia sé trach nhiém vdi
nhitng muc tiéu chung ctia nhém. Vai tro nay
cling tuang tu nhu nhitng gi mét nha quan ly
du an (PM) phai lam nhung thay vi chi “Nha
Quan tri Dy an” phai lam thi trach nhiém dugc
phan chia cho cac thanh vién trong nhom.

® Chiu trach nhiém vé chat lugng cta phan
mém ma nhém phat trién tao ra. Thay vi
chuyén ma nguén cho moét nhdm riéng biét
va doc 1ap kiém thir, toan bd nhém phat trién
chiu trach nhiém vé chat lugng ctia san pham
do minh lam ra. Nha phat trién c6 hodc khéng
thé tu minh ki€ém thr nhung diém méau chét 1a
chat lugng ciia ma ngudn khong phai la trach
nhiém ctia moét vai ca nhan nao do.

® Tuong tac vdi ngudi dung khi can thiét dé
lam r& cac yéu cau. Cac nha phat trién thudng
khéng dugc cung cdp cac yéu cau cu thé, chi
tiét. Thong thudng, nha phat trién sé nhan
dugc mét s6 user story khéa chung chung kiéu
nhu 1a “mét tai liéu so gian dé thao luan vé
san pham” va ho dugc mong dagi sé tuang
tac vai Product Owner va ngudi dung khi can
thiét dé xac dinh rd hon vé nhiing yéu cau
nay. Vé ca ban, khi d6 nha phat trién co vai
tro tuong duong vdi vai tro Chuyén vién Phan
tich Nghiép vu (BA) trén quy mo rat nho.

Vai tro clia moét nha phat trién trong méi trudng
Agile 1a khac biét dang ké va mot s6 nha phat trién
c6 thé gap khé khan khi quyét dinh chuyén doi
sang mo hinh nay.



TINH DON GIAN LA

Nguyén Viét Khoa

Viéc thiét ké dan gian luon mat thai gian hon
viéc thiét ké phuc tap. Vi vay, hay lam nhiing viéc
dan gian nhat ma trudc mat hoat déng. Néu ban
thdy c6 chd nao dé phuc tap thi hay thay thé n6
bang th& don gidn. Luc nay, viéc thay thé ma phuc
tap cla ban sé ludn nhanh va ré han so vdi khi ban
lang phi nhiéu thai gian vao nd.

Rat nhiéu ngudi c6 gang do luong su don gian.
Su dan gian thach thic sy do ludng bdi vi né la
moét pham chét rat chd quan. Su don gian cua
ngudi nay la phuc tap clia ngudi khac. Thém mét
cOng nghé tién tién co thé don gian héa mét ing
dung va tao ra mét mé hoan toan hén dén cho
moi thd khac.

Trong du an ca doi quyét dinh diéu gi la don
gian. Cung nhau ban danh gid ma ngudn cua

CHIA KHOA

minh mot cach chu quan. Téi khuyén ban 4 gia
tri chG quan : kiém thir dugc (Testable), dé hiéu (
Understandable), tim kiém dugc (Browsable) va dé
gidi thich (Explainable).

Kiém thir dugc nghia la ban co thé viét cac kiém
thir don vi va cac kiém thir chap nhan dé kiém thir
16i ty dong. Diéu nay anh hudng dén thiét ké téng
thé va tinh phu thudc clia cac déi tugng trong Ung
dung cla ban. Hay xé nho,hé thdng clia ban thanh
cac don vi nho cé thé kiém thur duac.

Tim kiém dugc tdc la kha nang tim nhing gi
ban mudn.Tén tét gitip ban tim kiém. SU dung tinh
da hinh (polymorphism), uy thac (delegation), va
thura ké (inheritance) mét cach dung dan gitp ban
tim kiém chinh xac moi thu.
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Nguyén Thé Nghi

D3 9h t&i roi ma mot s6 ban van dang & trong
phong lab loay hoay vd&i vdi cac antenna cua cac
tram phat song BTS cung vdi khoang chuc chiéc
dién thoai di dong trén ban. Khuén mat cla cac
ban da tham mét, bung da déi con cao nhung
phai c6 gang hoan thanh bd test case trudc khi ra
vé. DO la mot du an da tré deadline vai thang trdi,
nhém viét code vira mdi hoan thanh phan viét
code va chuyén giao sang cho nhém kiém tht.

Do la mot du an waterfall ma t6i biét co su tham
gia clia nhém viét code, kiém thir & ca An D6 va
Viét Nam, s6 lugng thanh vién viét code khoang
20 ngudi va kiém thi khoang 5 ngudi. Nhém viét
code va lam kiém th(r la tach bach nhau va chi khi
nhém viét code hoan thanh thi nhém kiém thur
mdi bat dau. Do do, tién dé clia nhom viét code sé
anh hudng dén tién dé ctia nhom kiém thar.

G mét du &n khac ma tdi tham gia theo mé hinh
Scrum, cac thanh vién viét code va kiém thir cung
chung mét nhém goém 7 ngudsi. Cac ban kiém thir
khong phai ngoi dgi vai thang trai méi ¢ cai dé
ki€ém tra ma phai tham gia vao tur rat sém.

Khi c6 yéu cau tu khach hang, cac ban cung
v&i nhom viét code phan tich, dua ra nhan dinh
vé anh hudng dén toan hé théng, 1én ké hoach
cho m&i phan doan ngén 2 tuan, cé tiéu chi chap
nhan va tiéu chi hoan thanh cung vdi cac kich ban
ki€ém thir. Nhitng cong viéc sau budi 1ap ké hoach
dugc phan bé theo dé uu tién, phan nho va cé thé
hoan thanh nhanh trong vai tiéng hoac dai nhat la
3 ngay, do do, ngay trong ngay hdm sau, nhom
Viét code da c6 thé ban giao nhitng tinh nang cé
thé kiém thir dugc va khi dé, cac ban trong nhém
ki€ém thir co thé bat tay vao ngay vao viéc kiém
th&r ma khong phai ngdi khéng xai nudc hét ngay
ngay sang ngay khac.
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CILE
TESTING

Mé&t diém tha vi nifa trong viéc t6 chiic nhom
nho theo Scrum do la cac ban viét code cling tham
gia vao qua trinh kiém thd ngay khi lGc viét code
va trudc khi ban giao.

Ngay khi viét code, nhém Ung dung ki thuat
Test-driven development (TDD) hay Behavior-driv-
en development (BDD) dé viét code kiém tra trudc
khi thuc thi. Viéc lam nay gilp cho viéc kiém thir
dién ra rat s6m va tat nhién chi phi cho viéc phat
hién 16i va stra 16i & giai doan nay la rat ré so vdi
viéc phat hién 16i va sifa 16i khi san pham da lén
ban giao cho ngudi dung.

Doi khi, 2 ban viét code cung bat cap vdi nhau
dé phat trién moét tinh nang. Viéc lam nhu thé nay
doi v&i mot s6 cong ty khé dién ra vi nhiéu ly do
nhung v&i nhdm téi thi nd phat huy hiéu qua rat
cao. Khi lam viéc v&i nhau, ngudgi nay lam ngudi
kia dong gop y kién va kiém tra ngay ludn lic
dang lam nén 16i dugc phéat hién rat sém.

Trudc khi ban giao san phdm, nhém viét code
cung vdi nhom kiém thir co thé cd mot phan kiém
thr hoi quy (regression test) tat ca cac tinh nang
cl va mdi trudc khi ban giao vi luc nay, khéng c6
nhitng tinh ndng mdi can phat trién. Chi phi cho
viéc phat trién 16i va stfa 10i & giai doan nay van ré
hon sau khi dua ra thi truong.

Chét lugng cta san pham dugc tang 1én theo
thai gian khi cd nhdm cé su dong thuan cling nhu
phoi hgp tét véi nhau theo thdai gian.

Xem chi phi ctia viéc phat hién 16i va sfa 16i qua
tung cong doan:
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P dai ctia chu trinh phan hoi

Mét dac diém quan trong cla cac nhan vién
kiém thdr trong mé hinh Scrum la can c6 nhitng ki
nang dé thich nghi vai quéa trinh thay déi lién tuc
dac biét la ki nang vé giao ti€p vdi cac thanh vién
trong nhom phét trién, nhém kinh doanh dé cap
nhat thdng tin lién tuc thay vi phai theo nhiing tai
liéu dinh trudc va thudng xuyén khéng dugc cap
nhat nhu trong md hinh waterfall.

Definition

Product Backlog of Ready

Copyright 2006-2009 Scott W.Ambler

Nhu vay, viéc kiém thit trong mo hinh Agile/
Scrum ¢ nhing diém thay déi tich cuc so véi mo
hinh truyén théng dé la: viéc kiém thir dién ra tu
rat sém, cac thanh vién trong nhoém déu co6 thé
déng gop vao qué trinh kiém thir, va can cé ki
nang giao ti€p t6t dé thich nghi véi qué trinh thay
dai.

Continuous
Feedback

Development
& Test

=

Sprint Backlog I

of Done
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TAI CAU TRUC (REFACTOR)

TRONG PHP

Du Thanh Hoang

Nguén: https.//medium.com/hackernoon
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BAad code.

Cdc nha phadt trién tét dugc xdc dinh bdi chét
lugng ma cua ho. Trong nganh céng nghiép phan
mém, viét ma t6t co nghia la tiét kiém tién co thé
dudc dau tu vao thir nghiém, cap nhat, md rong
hodc stfa |6i. Trong bai viét nay, toi s& cho ban thay
cac vi du thuc té vé mét sé ki thuat va y tudng sé
giup ban viét mé sach clia minh va tai cau trdc lai
né dé lam cho né manh mé hon va mé dun hoa.
Nhitng ky thuat nay khong chi gitp ban tai cau
trdc ma cl ma con cung cap cho ban nhiing y
tudng tuyét vai vé cach viét ma sach tu bay gid.

Tai cau truc la gi va tai sao ching ta can no?
Tai cau truc dé cap dén cac ky thuat va cac budc
gilp ban viét ma sach. Biéu nay rat quan trong
ddi véi cac nha phat trién khac, nhitng ngudi sau
do6 sé cé thé doc, mé rong va su dung lai md ma
khdng can phai chinh stra nhiéu.

Cac dong tiép theo sé cho ban thay mét s6 vi
du vé tai cau trdc ma ké thira va lam cho no tét
han. Khong bao gid tai cau tric lai ma ma khong
c6 kiém thur
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L&i khuyén dau tién cua toi la dung bao gic bat
dau tai cau trdc ma khong co kiém thu.

Toi doan ly do rdt ré rang: Ban sé két thuc
véi cac chiic nang bi hong rat kho khac phuc vi
ban sé khéng thé tim ra nhing gi bi hong. Do dé,
néu ban can cau trdc lai nd, hdy bat dau véi thir
nghiém no trudc. Hay chac chan rang phan ban
s& tai cau trdc dugc bao phd bdi cac bai kiém tra.
Kiém tra phan tich ma PHPUnit.

**Bat ddu tai cdu tric tir md caa ban** Hay
nhin vao doan code tiép theo. Day la mét du an
thuc su cho mét hé théng quan ly khach san ma
toi tim thay trén Github. Day la mét dy an nguén
ma& thuc su thuc su code té nhat.

function add()
{
$viewdata = array();
if ($this->input->post(“type”) && $this->in-
put->post(‘price’)) /* & $this -> input ->post
(“quantity”) */ {
$type = $this->input->post(‘type’);
$price = $this->input->post(‘price’);
$details = $this->input->post(‘de-
tails’);
$quantity = $this->input->post(‘quanti-
ty’);

if (count($this->room_m->getRoomType($-
type)) == 0) {
$this->room_m->addRoomType($type,
$price, $details, $quantity);
redirect(“/room-type”);
} else {
$viewdata[ ‘error’] = “Room type al-
read exista”;
}
}
$data = array(‘title’ => ‘Add Room Type -
DB Hotel Management System’, €‘page’ => ‘room_
type’);
$this->load->view(‘header’, $data);
$this->load->view( ‘room-type/add’, $viewda-
ta);
$this->load->view( ‘footer’);

}



Nhu ban cé thé thdy trong phuang phap nay,
c6 ba cap do dugdc danh dau mau doé. cnhat phai
la cau lénh if/other 16ng trong diéu kién if dau tién.
Théng thuong, diém sau nhéat la tap trung vao moét
logic duy nhat gitp dé dang cau tric lai.

Nhu ban cé thé thdy trong phuong phdp nay,
c6 ba cap dé dugc danh dédu mau doé. Cap dé bén
trong phai la cau Iénh if/else l16ng trong diéu kién
if dau tién. Thong thuang, cap dé cudi la tap trung
vao mét logic duy nhat giip dé dang cau truc lai.

Lam cho cdc phuong thdc caa ban ngan hon
bang cach chia ching thanh cac phuang thitc nho
han hodc cac tép cau hinh file/DB table

Co thé, trong trudng hop nay, ta ¢ thé trich
xuat né thanh mét phuang thic riéng tu nhu sau:

function addRoom (RoomType $type, int $price,
string $details, int $quantity)

{
if (count($this->room_m->getRoomType($type)

== 0)){

$this->room_m->addRoomType($type,$-
price,$details, $quantity);

//this redirection will prevent the ex-
ception from being throw

redirect(“/room-type”);

}

throw new Exception(“Room type already ex-
ists”);
}

Bay gid, hdy xem phuong thurc add () sau khi tai
cau truc cac phan khac. N6 la nhiéu sach han, cé
thé doc va kiém tra.

function add()
{
$viewData = [];
if ($this->input->post(“type”) && $this->in-
put->post(‘price’)) {
$data = $this->fetchPostData();
try {
$this->addRoom($data[ ‘type’],
$data[ ‘price’], $data[‘details’], $data[ ‘quanti-
ty’1);
} catch (Exception $exception) {
$viewData[ ‘error’] = $excep-
tion->getMessage();

}

$this->initializeView($viewData);

}

Ludn s dung {} trong cau lénh if...else

Hau hét cac ngodn ngl 1ap trinh déu ho trg mot
cau lénh if va mot s6 nha phat trién st dung né vi
né don gian, tuy nhién, n6 khéng thé doc dugc va
dé gy ra su c6 do chi mét dong tréng cé thé pha
v& diéu kién va bat dau gap su cb. Xem su khac
biét gilta hai vi du:

// NOT GOOD

function check_login()

{
if (!1UID)
redirect(“login”);

}

// VERY GOOD
function check_login()

{
if (1UID) {
redirect(“login”);
}
}

Khong st dung s6 magic number &
magic string:

Trong vi du ti€ép theo, ban nhan thay néu co
hon 250, né sé tra vé mot thong bao 16i. Trong
trudng hdp nay, 250 dugc coi la mot con sé ma
thuat. Néu ban khong phai la nha phat trién da
Vi€t nd, s& rat khé dé tim ra nhitng gi nd dai dién.

function availableRooms($room)

{
if ($room > 250) {
return ‘No rooms available’;
} else {
return true;
}
}

Dé tdi cdu truc lai phuong phdp nay, ching ta
6 thé hinh dung ra 250 la s6 phong t6i da. Do do,
thay vi ma hda nd, chiing ta co thé trich xuat nod
thanh bién $maxAvAvailableRooms. Bay gid, nd
dé hiéu hon déi véi cac nha phat trién khac.

function availableRooms($room)

{
$maxAvailableRooms = 250;
if ($room > $maxAvailableRooms) {
return ‘No rooms available’;
} else {
return true;
}
}
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Khong st dung cac cau lénh khac néu
ban khong can:

Trong cung mot ham availablerooms () ban
nhan thdy cau lénh if, trong dé chidng ta co thé
dé dang loai bd phan khac va logic van sé giéng
nhau.

function availableRooms($room)

{
$maxAvailableRooms = 250;
if ($room > $maxAvailableRooms) {
return ‘No rooms available’;
}
return true;
}

Su dung tén cé y nghia cho cac phuong thirc,
bién va kiém tra ctia ban Trong vi du sau, ban c6
thé thdy rang c6 hai phuong thic tir hé théng
quan ly khach san co tén la “index () va room_m
()". B6i vdi toi, toi khdng thé xac dinh muc dich cua
ho la gi. T6i nghi s& dé hi€u hon néu tén cua ho
dudc md ta.

function index()

{

$room = $this->room_m->get_rooms();
$viewData = array(‘rooms’ => $room);

$data = array(‘title’ => ‘Rooms - DB Hotel
Management System’, €‘page’ => ‘room’);
$this->load->view(“header’, $data);
$this->load->view(‘room/list’, $viewData);
$this->load->view( ‘footer’);

}

S« dung cac kha nang t6i da ciia ngon
ngir lap trinh:

Nhigu nha phat trién khéng st dung toan bd
kha nang cua ngdn ngl lap trinh ho s dung.
Nhiéu trong sé cac tinh ndng nay cé thé gitp ban
tiét kiém rat nhiéu nd luc va lam cho ma cua ban
manh mé han. Hay xem cac vi du tiép theo va chd
y lam thé nao cé thé dé dang dat ducc két qua
tuong tu vdi it ma han bang cach chi st dung gai
y loai.

function calcDiscount(string $name, int $age):

array
{
return [
‘name’ => $name,
‘age’ => $age,
15
}
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function calcDiscount($name, $age)
{
if (!'\is_string($name)) {
throw new \Exception( ‘Provided name is
not valid’);
}
if ("\is_int(%$age)) {
throw new \Exception(‘Provided age is
not valid’);
}
$formattedInfo = array();
$formattedInfo[ ‘name’] = $name;
$formattedInfo[ ‘age’] = $age;

return $formattedInfo;



CAY NH
IM KIEM

Nguyén Khanh Tung

(Nguon: B6 Xudn Léi — Cdu truc dix liéu va gidi thudt- NXB
Bai Hoc Qudc Gia Ha Nbi)

1. Pinh nghia

Cay nhj phan tim kiém Ung véi n khoa k1,....kn
la m6t cay nhi phan ma méi nit cla né déu duoc
gan mot gia tri khoa nao do trong cac gia tri khoa
da cho va déi v&i moi nut trén cay tinh chat sau
day luén dudgc thoa man:

® Moi khod thudc cay con trai nit dé déu nhod
hon khoa Ung vaéi nat do.
® Moi khoa thudc cay con phai nut do déu Ién
hon khoa Ung véi nut do.
G day thi ty chon, ta quy udc 1a thir tu ting
dan déi véi s6 va thir tu tir dién déi véi chi.
Sau day la vi du vé cay nhj phan tim kiém déi
vGi khod 1a s6 va chi:

2. Giai thuat tim kiém

DaGi véi mét cay nhi phan tim kiém dé tim xem
mo&t khoa X nao do co trén cay do khong, ta ¢ thé
thuc hién nhu sau:

So sanh X vdi khoad & gbc, va mét trong bdn
tinh huéng sau day sé xuat hién:

* Khéng cé gbc (cay rong): X khdng cé trén cy,
phép tim kiém khong thoa.

® X trung vdi khoa goc: Phép tim kiém dugc
thoa.

® X nhd han khoé & goc: tim kiém tiép tuc thuc
hién bang cach xét cay con tréi cia géc vdi
cach lam tuong tu.

® X 16n hon khoé & goc: tim kiém tiép tuc thuc
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hién bang cach xét cay con phai ctia géc vdi
cach lam tuang ty.

Nhu vGi cay & hinh trén, néu X=68 ta thuc hién:

® So sanh X vai 34: X>34, ta chuyén sang cay
con phai.

* So sanh X vGi 66: X>66, ta chuyén sang cay
con phai.

® So sanh X vGi 71: X<71, ta chuyén sang cay
con trai.

® Sosanh X vai 68: X=68, vay tim kiém da dugc
thoa.

Nhung néu X=30 thi phai:

® So sanh X vai 34: X<34, ta chuyén sang cay
con trai.

® So sanh X v&i 17: X>17, ta chuyén sang cay
con phai.

® So sanh X vai 25: X>25, ta chuyén sang cay
con phai, nhung cay con phai rong, vay phép
tim kiém khong thoa.

Néu sau phép tim kiém khéng thoa, ta b sung
lubn X vao cay nhj phan tim kiém (nhu vi du vUra
xét ta bS sung khod 30 vao thanh con phai cla
nat 25) ta thdy phép bé sung nay thuc hién rat
don gian va khéng lam anh hudng gi tdi vi tri cla
cac khoa hién cé trén cay c3, tinh chat cla cay nhi
phan tim kiém van dugc dam bao.

Néu gia si quy cach moi ndt cta cay nhi phan
tim kiém co dang:

KEY
INFOR

LPTR RPTR

J day trudng LPTR va RPTR chifa cac con trd
trd téi goéc cay con trai va cay con phai clia nut.

Trudng KEY ghi nhan gia tri khoa tuong Ung
cla nut, trudng INFOR ghi nhan céac thong tin
khac, khdng cé vai tro trong tim kiém.

Giai thuat tim kiém c6 bé sung trén céy nhi
phan tim kiém sé nhu sau:
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Procedure BST(T,X,q);

{Thu tuc nay thyc hién tim kiém trén cady nhi phan
tim kiém, c6 gbc dugc trd bdi T, nit cd khoa bang
X. NEu tim kiém dugc thoa thi dua ra con tro q tro
t6i nat d6, néu tim kiém khoéng thod thi bd sung
nit méi c6é khoa 1la X vao T va dua ra con trd q tréd
tdi nut méi d6 kém theo thong bao}.

1.{Kh&i tao con tro}
P:=null; q:=T;

2.{Tim kiém}
While q # null do
Case
X < KEY (q): p :=q; Qq:
X = KEY (q) : return;
X > KEY (q) :p :=q; q:
End case;

LPTR(q);

RPTR(q);

3.{B& sung}
Call new (q);
KEY(q) :=X;
LPTR(q) :=RPTR(q) :=null;
Case
T = null: T:=q; {cay réng, da bd sung}
X < KEY(p) : LPTR(p) :=q;

Else : RPTR(p) :=q

End case;

Write(“khéng thdy, d3 bé sung”);
Return;

V@i giai thuat trén cé thé suy ra: ta c6 thé dung
dudgc cay nhi phan tim kiém Ung véi moét day khoa
dua vao bang cach lién tuc b6 sung cac ndt Ung
Vi ting khod, bat dau tir mét cdy réng. Tat nhién
thoat dau phai dung Ién nut gbc cay Ung vdi khoa
dau tién (trudng hap tim kiém trén cdy réng). Sau
do, doéi vdi cac khoa tiép theo, tim trén cay khong
thay thi b sung vao.
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Dich - Nguyén Viét Khoa
Ngudn: Uncle Bob - http.//blog.cleancoder.com/un-
cle-bob/2017/12/18/Excuses.html

Gira nguyén tac ghi s6 kép va TDD c6 sy nhiéu
tugng dong ré nét.

® C3 hai déu la nhing nguyén tac dugc su
dung bdi nhitng chuyén gia khi thao tac than
trong trén nhiing tai liéu phuc tap vai nhitng
ky hiéu khé hiéu. Nhing thao tac do doi hoi
phai chinh xac hoan toan ca vé thé loai va vi
tri, va bén dudi ndi dau clia nhitng hau qua
khiing khiép.

® Ca hai déu lién quan dén viéc mé ta mot
chudi dai cac hanh déng nho theo hai hinh
thic khac nhau va trén hai tai liéu khac nhau.

® (Ca hai ky thuat déu cap nhat nhing tai liéu
bang mét hanh déng nho tai moi thai diém
va moi hanh déng cap nhat do déu két thic
bang mot hoat dong kiém tra dé dam bao hai
tai liéu van trong tinh trang can déi.

M6 ta diéu nay cu thé hon nhu sau:

* K& toan nhap mdi giao dich vao hai tai khoan
khac nhau. Mét tai khoan la Liability (ng phai
tra). Mot tai khoan la Asset (cac tai san) hoac
Equity (vOn chui s& htu). Nhitng tai khodn nay
dugc téng hop trén bang can déi k& toan
(balance sheet), va chdng quan hé v&i nhau
bdi cOng thic: Assets + Equities = Liabilities

® Cac ké toan dugc dao tao dé nhap vao mot
giao dich mdi lan, kiém tra bang can déi ké
toan sau khi nhap maoi giao dich do.

® Cac lap trinh vién thuc hanh TDD thém mot
phan nhoé cta hanh vi trong hai chuang trinh
khac nhau. M6t trong s6 doé la chudng trinh
ki€m thir. Chuong trinh con lai la san pham
mong muén. Ca hai phai thuc thi trong mot
moi trudng dé minh ching rang ma san
pham hoat dong giéng véi mo ta trong ma
kiém thr.

® Cac lap trinh vién dugc dao tao dé thém mot

BAO CHUA

phan nho ma nguén cho méi chuang trinh tai
moi thai diém va sau dé thuc thi cac kiém tha
sau moi hanh déng b6 sung do.

Nhu téi da trinh bay, hai nguyén tac nay la hoan
toan tuong duong. Ching la nhitng cach tiép can
gan nhu giong hét nhau.

Va khéng cé gi dang ngac nhién. Ca hai nguyén
tac nay cung phuc vu mét muc dich giéng nhau.
Chung déu cho phép ching ta bao tri nhiing tai
liéu phuc tap véi day day nhimng ky hiéu khé hiéu,
hoat dong nay phai tuyét déi chinh xac dé chac
chan rang chdng ta sé khong chiu dau dén néu
gay ra nhitng hau qua nghiém trong.

Cac ké toan co cac thdi han khong? Nhiing
quan ly co gay ap luc dé ho hoan thanh cong viéc
ké toan vao mot ngay cu thé nao khéng? Di nhién!
Khong co su khac biét vé ap luc. Cac ké toan cam
thay ap luc cling giébng nhu nhitng lap trinh vién.

Nhing chuong trinh cda lap trinh vién cé kém
guan trong han nhitng tai khoan ké toan khong?
Tat nhién la khong! Nhitng chuang trinh doé la
nhitng cong cu kiém tién hoac tiét kiém tién cho
céng ty. Ching rat quan trong va quan trong nhu
nhifng tai khoan ké toan vay.

Vay tai sao cac ké toan cé thé duy tri ky luat
clia minh mot cach kién tri va day di? Ban co6 thé
tudng tugng mét nhdm cac ké toan ndi chuyén véi
nhau rang: “Nay cac 6ng, ching ta thuc su dang
nam dudi hong sing day. Chung ta phai hoan tat
cac tai khoan nay vao Thu Sau. Vi vay, hdy hoan
thanh cac tai khodn Asset va Equity. ROi quay lai
thuc hién vdi tai khoan Liability sau.”

Khong. Ban khéng thé tudng tugng ra diéu doé.
Hodc, it nhat, ban khong nén tudng tugng vay.
Cac ké toan cé thé di tu vi lam nhu thé.

Vay tai sao nhiéu lap trinh vién lai than van va
rén ri khi d6i mat véi nhiing nguyén tac ciia TDD?
Tai sao ho trinh bay kha nhiéu ly do vé viéc TDD la
khong thuc té, hoac khong phu hgp, hoac ...
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Ban c6 thé tudng tugng mét ba ké toan dua ra
nhitng bao chta nhu sau: (Tat ca dugc lay tu cac
bai viét vé TDD)

* T6i khdng bao gid ghi s6 kép bdi vi viéc theo
doi tat ca nhiing tai khodn dé mat qua nhiéu
thai gian.

® Cac tai khoan khéng can phai hoan hao,
chiing chi can du tét. Ghi sé kép la qué thura.

* T4t ca cac ké toan thuc hién ghi s6 kép qua
sung bai né. Ho dang tuan theo mot tin diéu
khong can thiét.

® (Can doi gilra cac tai khoan Asset, Equity va
Liability thuc té khong chiing minh dugc céc
tai khoan dé la chinh xac. Do dé ghi s6 kép
la cdng viéc ton nhiéu cong stic ma hiéu qua
lai thap.

® Ghi s6 kép la tro Ira ddo dugc quang béa bdi
nhiing ké toan dang tim cach kiém tién qua
viéc ban sach, khda hoc va video.

* Ghisé kép da chét. Mot tay tu van & Andersen
da viét blog vé diéu nay.

® To6i chéng lai viéc ghi s6 kép bdi vi kinh ng-
hiém cho thdy rang diéu nay ngan khéng cho
thiét ké tai khoan chat lugng cao.

* T6i da nghi rang ghi s6 kép la mét tro dua
thiét thuc phuc tap khi lan dau nghe vé né.
N6 that 1a ngd ngan.

* Khong dung dugc hinh thic ghi s6 kép. Toi
khong quan tam nhiing gi ban da nghe vé né.
To6i khdng quan tam quan ly cda ban mong
mudn dung né nhu thé nao. Téi khdng quan
tam anh méat cing thang clia ddng nghiép cla
ban l6e l1én niém vui. N6-Khéng-Hoat dong.

* Nhitng muc ghi kép dan téi thiét hai trong
thiét ké tai khoan.

® Khong phai moi thl déu cd thé chiu trach
nhiém.

® Muc ghi kép kim ham thiét ké tai khoan.

® Nhitng muc ghi kép chi hay vé phuong dién
ly thuyét. Trong thuc té, nd khong cho thay ré
gia tri tét dep cia minh.

® Cudc séng thi ngan va mét ngay chi cé sé gic
hru han. Do dé chdng ta phai lua chon cach
st dung thai gian cla minh. Néu chung ta
ding nd dé lam cac muc ghi kép thi thai gian
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dé chung ta cha lam dugc diéu gi ca.

® SU dung muc kép khéng dam bao viéc ban sé
thiét ké ra nhitng tai khoan tot.

* Toi sé ra ngoai bang mot chan va tuyén bé
mot cach tan nhan nhung trung thuc rang
theo nghia den thi ghi s6 kép thuc su 1a mot
nghi thuic Iang phi thai gian.

® Another concern is the debated degree of
perfection to which one must do double en-
try to do it successfully. Mot s6 trong dé nhan
manh rang néu ghi sé kép khéng dugc thuc
hién lién tuc bdi nhirng ngudi trong nhém tu
khi bat dau du an, ban sé bi anh hudng.

* Muc ghi kép chdng phu thudc vao toi 16i. Né
khuyén khich su hiéu biét. N6 c6 hang tan
gido diéu va khau hiéu.

* DaGi vdi t6i, nhitng ké cudng tin ghi s kép la
nhiing déng CAD ton gido go canh cla cla
t0i, ho ¢6 gang chiing minh rang cach lam
viéc cla toi khong thé slra lai dugc va con
duong duy nhat dé clru doi la nhitng muc kép.

* Nhing diéu gay phién nhiéu cho téi vé ghi s
kép la cé rat nhiéu quy tac hodc chi dan.

® Trén dy an muc kép dau tién cla ban co hai
thiét hai I6n, thai gian va sy ty do ca nhan.

Toi o thé tiép tuc thém nira. Ban sé nhan thay
rang khong thiéu su ngd ngén, thong tin sai léch,
va nhitng ké phé hoai.

Dai vdi toi, diém mau chét dé la su don gian.
TDD la nguyén tac t6t dé dam bao nhiing tai liéu
phic tap, chta day nhiing ky hiéu kho hiéu, va
dugc lam theo mét cach nhu thé dé tranh nhing
hau qua tiéu cuc dang ké. Téi khdng biét nguyén
tac nao khac gan gii hon thé.

Ghi s6 kép dugc phat minh bdi nhiing nguai
Han Qudéc hang nghin nam trudc. Phuong phéap
nay dudc tao ra doc 1ap bdi nhitng ngudi Y céch
day hon 600 nam. Ghi s6 kép phat trién va lan
rong cung vdi chu nghia tu ban va su thinh vugng
kinh t€. Tuy nhién sy tiép nhan né khong phai la
khong co can tré va tri hodn. Nhiing quéc gia cudi
cling da chuan hoéa ghi s6 kép trong thé ky 20.

Hay hy vong sé khéng méat 500 nam dé mot
nguyén tac vé kiém thi trd thanh tiéu chuédn danh
cho nhiing nha phat trién phan mém.



DIVE IN LINUX

Phan moét: Nhan va Ban phan phoi

Nguyén Binh Son

Ban PHAI doc chuéi bai viét nay

Sé rat bat hanh néu ban — ngudi sé trd thanh
nha phat trién phan mém trong tuong lai, ma lai
khong biét dén su ton tai cua Linux, hay van cho
rang no6 la tha biét thi rat tét. BSi chang chong
thi chay ban s& nhan ra rang n6 nam trong nhém
nhing th "khong biét thi chét”.

Linux c6 y nghia nhu thé nao?

Tra 1Gi cho cau hdi nay, ban hay nghi, néu ban la
ky su san xuat 6 to, vay dudng xa co y nghia nhu
thé nao vdi ban?

Cau trad Igi la dudng xa hau nhu la thir lam cho
cong viéc clia ban trd nén cd y nghia.

Cling tuong ty nhu viéc nhitng mau xe cla ban
dugc thiét k& dé chay trén dudng, ban phai biét
dac diém, ludt chai, cac loai dudng xa khac nhau
va nhiing gidi han cta chidng, gan nhu luén luén
khi ban san xuat mot chiéc xe, ban tudng tugng ra
no sé chay trén con dudng ban nghi dén.

Budng xa tao nén y nghia cho nganh xe hdi,
nghanh van tai, nghanh dich vy, hay ndi trang ra
la hdu nhu toan bd nghanh cong nghiép. biéu do
cling tuong ty vdi Linux, vdi vai tro la ba chu trong
phan khdc hé diéu hanh may chu, Linux la nén
tdng hoat dong cla hau hét céac dich vu. Hau nhu

khong co diéu gi ban lam trén internet ma khong
di gua mét may chd Linux nao day.

Thé ma ban — ngudi sém thoi sé (hay dang?)
thiét ké va san xuat cac ing dung web — lai khéng
cé y niém gi vé né.

Chuoi bai viét nay cé gi

Ban sé& khong dé chuyén doé tiép dién, va sé
ngay lap tuc tim cach cai thién moét cach nghiém
tuc hiéu biét va kj nang cda minh trong Iinh vuc
Linux. K& hoach sé bat dau bang viéc tao ra mot
danh sach cac keywords quan trong nhat, va bai
Vi€t nay sé gilip ban bat dau. Cu thé, n6 gidp ban:

* Nang cép hiéu biét vé khai niém Linux

® Khong goi Ubuntu la hé diéu hanh nita (nang
cép hi€u biét vé khai niém "ban phan phdi”)

* Biét apt la gi (nang cap hiéu biét vé khai niém
trinh quan ly goi trong Linux)

® Co kha nang chon mot cach cé chu y ban
phan phdi Linux phu hgp dé st dung

® Thau hiéu Hé Vo cua Linux

® Thau hiéu cach st dung cac command-line
cla Linux

Trudc tién, trong phan mét nay, chidng ta sé tim
hiéu nhiing khai niém téng quan nhat.
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Linux la gi?

Mot nhan hé diéu hanh

CPU Memory Devices

Mot cach chinh xac, “Linux la mét phan mém
I nhan hé diéu hanh giéng Unix dugc phan
phéi tu do.”
Phdan mém, nghia rang Linux la mét chuang
trinh may tinh, né ¢4 kha nang huéng dan may
tinh lam viéc.

Nhéan hé diéu hanh (kernel) ngu y rang ban
than Linux khong phai la mét hé diéu hanh hoan
chinh. N6 déng vai trd lam I8p phan mém trung
tam trong hé diéu hanh, quan ly cac tai nguyén
cla hé théng, lién lac cac phan mém Ung dung
vGi phéan cling.

The UNIX system|

Launch processes
User interaction (terminal)

Background processing
Non-interactive
(No terminal)

File management
Editors
Compilers
Network tools

1/0 (+terminals)
Memory management (VM)
Interruptions
Scheduling/Timesharing

Networking Eat Resources :-)

(uid/gid)

Nguon dnh: https.//www.ws.afnog.org/afnog2004/intro-
freebsd/00-intro-freebsd/unix-intro/unix-intro3.htm!
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Giéng Unix, tinh chat nay am chi rang Linux
hoat dong “gan nhu y hét” véi moét nhan hé diéu
hanh Unix. Unix la moét hé diéu hanh quan trong
trong nén cong nghiép phan mém, nhiéu dac ta
clia Unix da trg thanh tiéu chudn nganh. C6 nhiéu
nhan hé hiéu hanh hanh x& nhu mot nhan Unix
nhung trong s dé, Linux la phan mém nai tiéng
va phd bién hon ca.

Viéc "giéng Unix" la rat co y nghia. Unix mang
trong n6 mét triét ly phat trién hé diéu hanh, mang
tén la "thiét ké module”, ma trong dé hé diéu hanh
khong gi khac hon la mét tap hgp cac cong cu ¢
lap ma mai cai lai dam nhiém mot tinh nang gidi
han, it, nhung t6t hét mc ¢ thé. Ching ngam
dinh v&i nhau mét hé théng cau truc file thdng
nhat dé hoat déng trén do, va cac cong cu Hé Vo
(Shell System) cé thé két hgp cac cong cu nay lai
dé thuc hién nhitng nhiém vu phdc tap. Ban chat
module nay khién cho Unix va hau hét cac Unix-
like khde mét cach tu nhién.

Phan phdi tu do, thé hién bdi gidy phép GNU
General Public License(GNU GPL or GPL), nghia la
moi ngudi dung cudi déu cd quyén tu do st dung,
nghién clu, chia sé, va chinh stia phdn mém Linux.
Day gan nhu la quyén tu do triét dé nhéat trong s
cac giap phép phan mém tu do ma nguén md.

Mot ban phan phoi

Trén thuc t€, trong tinh hudng giao ti€p thudng
nhat, Linux dugc sir dung vdi y nghia “La mét hé
diéu hanh giéng Unix dugc phan phéi tu do,
bao gém mot nhan, cdc céng cu hé théng, cac
chuong trinh va mét giao dién nguadi dung hoan
chinh.”

Dinh nghia nay ndi Ién mot thuc té 1a dé cé thé
st dung dugc, nhan Linux can dugc két hgp vdi
nhiing phan mém hé théng, cac chuang trinh Ung
dung, va mét giao dién dé tuong tac ngudi-may
(cho du nd la command-line interface hay graphic
interface).

Do viéc st dung song song ca hai khai niém
c6 thé gay réi cudc giao ti€ép, nén trong nhimng
trudng hop can rach roi (dacbiét la khi giao tiép
gitra nhitng ngudi hiéu chuyén véi nhau), ngudi ta
dung Linux v&i dinh nghia dau tién, va dé am chi
mot hé diéu hanh hoan chinh, ho dung thuat ngi
ban phan phdéi (distribution, hay distro). M6t an du



cho viéc nhan Linux bam vao ching va dugc phat
tan di khap noi.

Lich s

Linux dugc lay tén tu tac gid cla nd, ngai
Linus Torvalds. Ong la ngudi Phan Lan va tu doc
tén minh la Li-nd-x, giébng nhu cach phan 1én
ngudi Viet Nam doc. @ng co niem dam mé manh
liét v&i phan mém tu do méa nguén md, trong sé
nhitng san pham cua 6ng, Linux va Git 1a hai phan
mém rat phé bién va cé anh hudng manh mé
trong viéc dinh hinh nghanh cong nghiép phan
mém hién dai.

Open
Source

Features of

LINUX

S Sf
O

(i BV

== V
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Linus viét nhan Linux khi con la sinh vién trudng
dai hoc Helsinki, nhu mét san pham dé voc (diéu
dugc viét trong cudn sach cta 6ng Just For Fun),
v3i muc tiéu tao ra moét nhan hé diéu hanh gidng
Unix. Va sau dé6 mdi ngudi khac tham gia cung.
Qua thdi gian, cong dong cac nha phat trién d
phat tan Linux tU mot phong tro sinh vién trg
thanh nhan hé diéu hanh dugc si dung rong rai
nhat thé gidi.

Cay ké thira cua cac ban phan phoi

Vi kién tric module, cac ban phan phai Linux
rat dé tly bién. B sung tinh nang bang cach bd
sung cac module, thay thé module nay bang mot
module khac cé tinh nang tuong ty, hay sir dung
mot phién ban module ¢t hon/mdi hon dé can
bang gitra t6i tan va 6n dinh. Diéu dé tao nén su
da dang cla cac ban phan phdi Linux, c6 v6 s6
cac ban phan phdi khac nhau, méi ban phan phai
lai mang trong minh mot triét ly thiét ké riéng, vdi
nhitng diém manh riéng. Trong s& d6 cé nhiing
cai tén rat ndi tiéng nhu Ubuntu, Debian, Fedora,
Mint, Android, ChromeOS...

TUy bién mét thiét k& cé san thanh thiét ké mai
c6 san ¢o uu diém 13 tiét kiém thai gian, va dac
biét la dé ké thira nhitng diém manh clia ban thiét
ké trudc. Nhimng diém manh nay co thé la:
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debian

#1

CrunchBang

e

ubuntu®

LInux
Distribution
Map

slack wire:

G redhat

= kubunku®

wubuntu™?

edubuntu®

® Trinh quan ly géi manh
® Tap hgp hgp ly clia cac cong cu hé théng
® Mot giao dién ngudi dung than thién

®* MGt tap hgp cac phan mém dugc thiét ké
rat tot cho mét muc dich dac thu nao do, vi
du: dé€ ban phan phéi dugc nhd, hay phuc vu
gido duc, hay thiét ké dé hoa, hay bdo mat/
tan cong mang...
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Ngudn dnh: http.//bruessard.org/2017_winner.html

Néu biéu dién sy ké thita clia cac ban phan
phoi, ching ta sé dugc moét sg do hinh cay nhu
hinh trén. Chung ta sé di vao chi tiét nhitng nhanh
chinh va nhitng ban phan phéi néi tiéng trong cay
ké thlra vao bai viét tiép theo.

Hen gap lai cac ban!



UNIT TESTING

NHUNG BUGC CHAN PAU TIEN

Pang Huy Hoa

“Hanh trinh van ddm bat ddu tir mét budc
chan.”
Lao T

Gigi thiéu

Chat lugng cong viéc la mot trong nhitng yéu
t& quan trong xac dinh thanh céng cla ban tai nai
lam viéc. C6 nhiéu cach dé lam diéu nay trong Iinh
vuc cdng nghé phan mém. Nhung c6 mét cach dé
dang va hiéu qua la ap dung kiém thir. Ly do don
gian la kha nang viét ma dat chat lugng thudng
guan trong han nhiéu so vdi viéc viet mot khoi
lugng 16N ma khé bao tri va ton tai nhiéu 16i.

Unit Test (Kiém thdr don vi) la k§ thuat kiém thir
nhing khéi thanh phan nhoé nhat trong phan mém
(thuong la cac ham hoac phuong thic). Bay la mot
trong nhitng cap do kiém thir don gian va co thé
bat dau s6m trong vong dai phat trién phan mém.
Tham chi, ban cé thé viét unit test trudc khi viét
ma. Tuy nhién, day khong phai la mot thuat ngr
mdi trong linh vuc phan mém. Khai niém unit test
xuat hién lan dau trong ngén ng lap trinh Small-
talk vao nhiing nam 1970. Dén nay, unit test gan
nhu da tra thanh mét chudn muc trong nganh bai
muc dich ctia né la phuc vu yéu cau nang cao chat
lugng san pham phan mém.

V@i nhiéu lap trinh vién, du mdi vao nghé hay
da gao cdi, thi unit test la mét trong nhiing ky
nang khéng thé thiéu khi lam viéc. Néu ban chua
ting nghe qua hodc chua co diéu kién thuc hanh
thi cung budc nhitng budc chan dau tién qua bai
Viét nay nhé!

Bai viét nay c6 gi
Vi bai viét nay, ban hoc dugc nhiing ndi dung
sau:

® Mot s6 khai niém ca ban trong hoat dong
testing va unit testing

® Su dung JUnit trong dy an Java néi chung

* Két hgp Mockito va JUnit dé thuc hién viéc
ki€ém thdr trong mot sé tinh huéng thuc té

® Case Study va nhiing bai hoc khi thyc hién
ki€m thi

Lgi ich cua Unit Testing
® Tach rdi viéc kiém thir véi ma nguon; khong
can viét ma vao phuang thic main() dé co thé
ki€ém tra phuong thiic c6 hoat ddng ding dan
hay khong.

® Duy tri mét bo kiém thir lién tuc dugc cap
nhat.

* Dam bao ma mdi khéng anh hudng va gay 10i
t&i nhiing chdc nang hién co (qua viéc thuc
hién chay lai toan bo bd test da viét tU trudc).

Thuat ngir

Pé doc hiéu néi dung hudng dan nay, ban can
biét dén mot s6 thuat nglr thuong dugc st dung
trong cac hoat déng kiém thr.

Test case

Test case la cac trudng hgp can kiém thir vai
dau vao va dau ra duoc xac dinh cu thé. M6t test
case thudng co hai thanh phan dugi day:

® Expected value: Gia tri ma ching ta mong dgi
khoi l1énh tra vé

® Actual value: Gia tri thuc t&€ ma khai 1énh tra
vé

Sau khi thuc hién khéi [énh can kiém thir, ching
ta s& nhan dugc actual value. LAy gid tri d6 so sanh
VGi expected value. NEU hai gia tri nay trung khdp
nhau thi két qua cua test case la pass. Ngudc lai,
két qua la FaIL.
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Application (hoac Code) Under Test

Application Under Test (AUT)) la thuat ngl
thuong dugc dung dé chi dén hé théng/iing dung
dang dugc kiém thir. V&i hoat ddng unit test, cac
don vi kiém thir cGa ching ta 1a nhiing thanh
phan nhd nhat trong hé théng nén cé thé dung
cac thuat ng khac phu hgp han nhu Code Under
Test (CUT).

Mock va Stub

Pay la cac thanh phan bén ngoai dugc mo
phong hoac gia lap trong nglr canh cda hoat déng
ki€m thir. Théng thudng, dé AUT hoat dong ding
chlic nang thi sé can dén nhitng thanh phan bén
ngoai nhu Web Service, Database,... O c&p dd unit
test, chiing ta can phai tach rai cac thanh phan
phu thudc nay dé c6 thé dé dang thuc thi test
case. Phan nay sé dudgc giai thich ré han trong
muc SU dung Mockito (Mocking framework).

Luuy
Ngoai thuat ngr mock va stub, thinh thoang
ban sé gap cac tu khac nhu Spy va Fake.

Thiét ke test case

Trong phén nay, ching ta sé tim hiéu cac loai
test case, cau trdc thudng gap & mot test case
va xem xét mét s yéu té tao nén mét test case
t6t. Dya vao cac dac tinh do, chiing ta sé tim hiéu
nhitng nguyén tac dé co thé thiét ké va thuc hién
dugc cac test case tot.

Phan loai test case

1. Positive test case: La nhiing trudng hgp kiém
thr dam bao ngudi dung co thé thuc hién
dugc thao tac vai dt lieu hgp €.

2. Negative test case: La nhitng trudng hgp kiém
thir tim cach gay 16i cho Ung dung bang cach
st dung cac dir liéu khong hgp 1é.

Hay lam r& cac loai test case trén qua mot vi
du don gidn nhu sau. Gia su, ching ta dang thiét
ké Ung dung dat phong khach san va cé mét yéu
cau la:

Hé théng cho phép khach hang cé thé dat
phong mdi vdi thai gian xac dinh.
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Vi yéu cau trén, ching ta c6 mot sé trudng
hop can kiém thd nhu sau:

1. Trudng hop positive la dam bao cé thé thém
phong vdi cac dir liéu hgp 1é nhu ma phong
can dat, thai gian hgp 1€, méa khach hang hop
|é, gia tién dugc tinh vd&i s6 ngay dat,...

2. Con cac trudng hgp negative sé ¢d gang thuc
hién thao tac dat phong v&i nhitng d liéu
khéng hgp I€ nhu:

® Pat phong mdi ma khong c6 ma phong

® Pat phong mdi vai thai gian khong hgp 1€
(thdi gian & qué khu)

® Pat phong mdi véi ma khach hang khong
ton tai trong cg sa d liéu

® Dat phong mdi vdi gia tién am (nho hon 0).
® . va nhiéu trudng hap khéac

Hy vong qua vi du trén, ban cé thé phan loai
dudc cac test case va tu xac dinh dugc cac test
case cho yéu cau phan mém ma ban dang thuc
hién.

Cau tric mot test case

Cac tric mad ma chung ta nén tuan thu trong
mot test case la cau truc aaa. Cau trdc nay goém 3
thanh phan:

1. Arrange - Chuén bj di liéu dau vao va cac
diéu kién khac dé thuc thi test case.

2. Act - Thuc hién viéc goi phuong thiic/ham vai
dau vao da duagc chuan bi & Arrange Va nhan
vé két qua thuc té.

3. Assert - So sanh gia tri mong dgi va gia tri
thuc té nhan dugc & budc act. Két qua cla
test case sé la mot trong hai trang thai sau:

® PASS: néu két qua mong dgi va két qua
thuc té khdp nhau

® FAIL: néu két qua mong dgi khac vdi két
qua thuc té

Doi khi ban sé bat gap mét s6 bai viét dung tir
cu trdc Given-When-Then. V& ban chat, cling chinh
|a csu truc Aaa nhu trén.



Thanh phan c6 dinh (Fixtures)

La nhiing thanh phéan dugc lap di l3p lai qua
mOi test case va co thé chia sé cac thao tac chung
gilta cac test case. Vi du: thiét lap cdu hinh hoac
chuén bj di liéu trudc khi bo test dugc thuc thi, va
don dep bd nhd sau khi hoan thanh. Thanh phan
c6 dinh phai dugc dat 1én trén clng cla bd kiém
thar.

Co bén loai thanh phan ¢é dinh chinh:

Setup

La thanh phéan dugc thuc thi trudc khi test case
thuc thi. Trong mét s6 thu vién xUnit (cong cu hd
trg viét va thuc thi unit test), chiing ta thugng gap
nhitng phuong thic/ham, hodc annotion cé tén la
Beforekach. Thanh phan nay chinh la Setup.

One-Time Setup

La thanh phan dugc thuc thi dau tién (trudc ca
khi ca setup va test case dugc thuc thi). Trong mét
s& thu vién xUnit (cong cu ho trg viét va thyc thi
unit test), ching ta thusong gap nhiing phuadng
thiic/ham, hoac annotion c6 tén la BeforeAll.
Thanh phan nay chinh Ia One-Time Setup.

Teardown

La thanh phan dugc thuc thi sau khi test case
dudgc thuc thi. Trong mot sé thu vién xUnit (cong
cu hod trg viét va thyc thi unit test), ching ta
thuong gap nhitng phucong thdc/ham, hoac an-
notion co tén la aftereach. Thanh phan nay chinh
la Teardown.

One-Time Teardown

La thanh phan dugc thuyc thi sau cung (sau khi
tat ca test case va teardown dugc thuc thi). Trong
mot s& thu vién xUnit (cong cu ho trg viét va thuc
thi unit test), chung ta thudng gap nhiing phuaong
thic/ham, hoac annotion co tén la AfterAll. Thanh
phan nay chinh la One-Time Teardown.

Pac tinh cia moét unit test tot
M6t ca kiém thir t6t sé cd nhitng dac tinh sau:

* Dé viét - Co thé bao quat dugc nhiéu trudng
hop kiém thi ma khong mét qué nhiéu cong
suc.

® Dé& doc - Cé thé md ta dudc chinh xac hanh vi
hoac chitc nang duagc kiém thir.

* Ty dbng hoa - Co thé thuc thi 1ap lai nhiéu
lan.

® Dé thuc thi va thuc thi nhanh.

* Pong nhat - Ludn tra vé cung két qua sau moi
lan chay (néu khéng thay déi ma ngudn bén
trong).

® (o lap - Co thé thuc thi doc lap ma khong
phu thudc vao cac thanh phan khac trong hé
théng. Ban ¢ thé tham khao muc “S dung
Mockito” dé lam ré han y nay.

* Khi két qua ki€ém thir that bai (FAILED), c6 thé
dé dang tim ra gia tri mong dgi va nhanh
chong xac dinh dugc van dé.

Quy udc dat tén
Tén I6p chira ma kiém thur

Tén I6p chira ma kiém thi thudng s dung hau
t6 “Tests” sau tén 1&p dugc kiém thir. Vi du: tén I6p
la StockService thi tén I6p chira ma kiém thir sé la
StockServiceTests.

Tén phuong thirc kiém thir (test case)
Theo nguyén tac, tén phucng thic kiém thi

phai giai thich nhiém vu ré rang. Cé thé tham khao
mot s6 quy UGt dat tén cho phuong thiic nhu sau:

1. SUr dung tu should.

Vi du: FavouriteStocksShouldbeSaved, today-
PriceShouldBeShowed.

@Test
public void favouriteStocksShouldbeSaved() {}

2. Viét theo mau Given [Pau-Vao] When [Hanh-
Vi] Then [Két-Qua-Mong-Dail.

Vi du:

@Test
public void GivenNullUsernameWhenCreateStudent-
ThenShouldThrowException() {}

3. Viét theo mau when[hanh-vi]_then[Két-qua]

@Test
public void whenEnterValidUsernameAndPassword_
thenLoginSuccessfully() {}

Tap chi lap trinh Vol.4 | 21



Ggi y viét kiém thir tot
1. MOi test case nén la mét phuong thirc doc

lap, cé thé thuc thi ma khéng phu thude vao
bat ky test case nao khac.

2. Thi tu thuc hién ciia mai test case khéng nén
anh hudng dén két qua thuc thi (mac du co
thé).

3. Khi phat hién bug trong chuang trinh, hay
viét ngay kiém thir cho trudng hop xay ra bug
d6 dé co thé kiém tra lai sau nay.

4. Tén phuaong thidc kiém thir phai rd rang. Vi
vay khong phai do dy néu tén phuadng thic
qua dai. Vi du TestDivisionWhenNumPositive-
DenomNegative t6t han DivisionTest3.

5. Hay kiém th& nhiing trudng hgp ném ra
ngoai lé (néu cd). Vi du WhenDivisionByZero-
ShouldThrowException.

6. Hay kiém thir cac trudng hop negative dé lam
rd hinh thc phan hoéi khi dau vao la di liéu
khong hap €.

SUr dung JUnit

Hién nay, JUnit dugc tich hgp va ho trg & phan
I6n cac IDE hién tai cho Java (nhu Eclipse, Intel-
liJ, NetBeans,...). Viéc st dung JUnit trong cac du
an Java khong khé. Cac ban cé thé tim hiéu cach
cai dat thu vién cho dy an ctia minh qua nhiing
hudng dan trén mang.

Trong muc nay, chdng ta sé cung lugt qua
nhitng tinh ndng dugc ho trg trong JUnit 5 - phién
ban mdai nhat hién nay.

Vi du dau tién

Duéi day la vi du gidp ban c6 céi nhin téng
quan vé mét kiém thir dugc viét vai JUnit5:

import com.codegym.Calculator;

import org.junit.jupiter.api.Test;

import static org.junit.jupiter.api.Assertions.
assertEquals;

class CalculatorTests {
private final Calculator calculator = new Cal-
culator();

@Test
void shouldReturn2When1Plus1() {
assertEquals(2, calculator.add(1, 1));
}
}
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Giai thich vi du:
® @Test la annotation danh dau phuadng thuc
shouldReturn2ihen1Plus1() la mot test case. Hay

chu y rang tén clia phuang thiic test dugc viét
rat ro la nén tra vé két qua 2 khi 1 cong 1.

e J phan than cua phudng thic chifa mot
dong ma kiém tra két qua cla phuong thic
add() vGi dau vao la hai s6 co gia tri lan lugt
la 1 va 1

® So sanh gia tri thuc té trd vé clia phuong add()
V@i gia tri mong dgi la 2.

® Sau khi chay test case nay, két qua sé la pass
néu phudng thlc add(1, 1)) trd vé két qua
dung bang 2.

Cac muc tiép theo sé cung cap thém chi tiét vé
mot sé tinh nang cad ban dugc ho trg trong JUnit5.
Cac annotation trong JUnit

So d6 dudi day thé hién thi tu thuc hién cac
phuong thuc khi dugc danh dau vai annotion
tuong Ung:

A7 RN
\
@Test1 @Test3 13p lai
1

v
@AfterAll

Céac annotaion @BeforeAll, @BeforeEach, @Af-
terEach, @AfterAll la nhitng thanh phan cé dinh,
thuc hién cac chic nang lap di lap lai. Annotation
@Test dugc dung dé xac dinh mot test case.



Assertions

Assertions la I8p chita cac phuong thiic ho trg
danh gia cac diéu kién trong kiém thir.

So vd&i phién ban trudc, JUnit 5 van gilt cac
phuong thuc ¢l va thém mét s6 phuang thiic mai
tan dung nhitng tich nang cda Java 8.

Dudi day la danh sach nhitng phuang thuc
assertion co6 trong JUnit5.

AssertTrue va assertFalse

Phuang thic assertTrue dugc dung dé kiém tra
két qua cua diéu kién co bang true hay khong.

Vi du:

@Test
public void whenAssertingConditions_thenVeri-
fied() {

assertTrue(10 > 5, “10 16n hon 57);

}

Ngudc lai, phuong thic assertralse dugc dung
dé kiém tra két qua cla diéu kién co6 bang false
hay khéng.

@Test

public void whenAssertingConditions_thenVeri-

fied() {
assertTrue(5 > 10, “5 khéng 16n hon 107);

}

AssertEquals va assertNotEquals

Phuadng thic assertiquals dugc dung dé kiém
tra gia tri mong dgi va thuc té c6 bang nhau hay
khong.

Vi du:

@Test
public void whenAssertingConditions_thenVeri-

fied() {
String actual = new String(“CodeGym”).toUp-

perCase();
String expected = “CODEGYM”;
assertEquals(expected, actual);

}

Ngugc lai, PhLIdng thlc assertNotEquals dUGC
dung dé kiém tra gia tri mong dgi va thuc té cé
bang nhau hay khong. Chidng ta cap nhat lai vi du
g trén:

@Test
public void whenAssertingConditions_thenVeri-
fied() {

// thay thé phuong thirc toUpperCase() thanh
toLowerCase()

String actual = new String(“CodeGym”).toLow-
erCase();

String expected = “CODEGYM”;

assertNotEquals(expected, actual);

}

V@i truong hgp cac gia tri chung ta dang
so sanh thudc kiéu Object, assertEquals Va
assertNotEquals S& goi phuang thic equals dé so
sanh gia tri.

Cé mot diém can luu y néu gid tri la ki€u sé thuc
(float hodc double). Trén thuc t€, co nhiéu trudng
hgp ma gia tri sé thyc mong dgi va thuc té co
thé chénh léch véi nhau trong khoang chdp nhan
dudc. V@i tinh huéng nay, phuang thic asserte-
quals VA assertNotEquals hO trg tham sé thd ba la
delta (bén canh expected va actual). Chlng ta cung
xem qua vi du dudi day:

@Test

public void whenAssertingConditions_thenVeri-

fied() {

float actual = 12 / 3.0001f;

float expected = 4;
assertEquals(expected, actual, 0.001f);

}

K&t qua cua phép chia 12 cho 3.001 thi sé la
moét s6 thuc 3.9998667. K&t qua cla ca kiém thir
vi du trén la PASSED vi ching ta da cho phép muc
chénh léch téi da la 0.001.

AssertArrayEquals

Phuang thUc assertArrayEquals CO thé xac nhan
mang mong dgi va thuc té€ c6 bang nhau hay
khong. Chudng ta cung xem xét vi du dudi day:

public void whenAssertingArraysEquality_thenE-
qual() {

char[] expected = { ‘C’,
vV, om )

char[] actual = “CodeGym”.toCharArray();

fo), A’d), (e), (G)’

assertArrayEquals(expected, actual, “Mang
phai giéng nhau”);

}
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AssertSame va assertNotSame

Khu ching ta muén xac nhan gia tri mong dai
va thuc té tham chiéu dén cung mét déi tugng
hay khdng, ching ta phai dung assertsame hodc
assertNotSame

@Test
public void whenAssertingSameObject_thenVeri-
fied() {
String actual = new String(“CodeGym”);
String expected = “CodeGym”;

assertSame(expected, actual);

}

Két qua cla phuong thic test trén la FAILED vi
hai bién actual va expected dang tham chiéu dén
hai déi tugng khac nhau trong bé nhd.

Chidng ta nén luu y vé su khac nhau gia
assertSame VA assertEquals (d3 tim hiéu vi du trudc):

® assertEquals Chi quan tam dén gia tri co béﬂg
nhau khong (thdng qua phuong thic equals)
ma khong can biét hai gia tri dugc so sanh co
phai cing la moét déi tugng hay khong.

® assertsame S& tra vé PASSED chi khi ca hai bién
cung tham chiéu dén mét déi tugng.

AssertlterableEquals

assertIterableEquals SO Sanh cac gié tri dugc
chita bén trong hai déi tugng kiéu Iterable. D€ tra
vé két qua PASSED, hai iterable phai trd vé bang s6
phan tl, gia tri clia cac phan ti do va ca vi tri cla
cac phan tu. Hay cing xem vi du dudgi day:

@Test
public void givenTwolLists_whenAssertingItera-
bles_thenEquals() {

Iterable<String> al = new Array-
List<>(asList(“CodeGym”, “Coding”, “Bootcamp”,
“Java”));

Iterable<String> 11 = new
LinkedList<>(asList(“CodeGym”, “Coding”, “Boot-
camp”, “Java”));

assertIterableEquals(al, 11);
}

Két qua cla test case trén la PASSED. Phuong
thic assertlterableEquals chi so sanh gia tri cac
phan t& bén trong ma khéng quan tam dén viéc
cac phan tir nay dang dugc luu tri tai hai bién
thudc kiéu khac nhau (ArrayList va LinkedList).
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AssertThrows

DE co thé xac nhan dugc phuong thic dang
ki€m thir 6 ném ra mét ngoai lé hay khong, ching
ta c6 thé sir dung assertThrows. Gia si ching ta
c6 mot phuong thdc nhu sau:

static void throwAnException() {

throw new IllegalArgumentException(“Tham

s6 khong hgp 1é”);
}

Dung cach thic dudi day dé kiém tra xem
phudng thuic throwAnExcepiont() c6 ném ra mét
ngoai I& hay khong, va ngoai I& d6 co phai la llle-
galArgumentException hay khong:

@Test

void whenAssertingException_thenThrown() {
Exception e = assertThrows(IllegalArgument-

Exception.class, () -> throwAnException());
assertEquals(“Tham s6 khong hgp 1é”, e.get-

Message());

}

Cac assertion khac
® assertLinesMatch
* fail

® assertNotNull va assertNull

assertAll

® assertTimeout va assertTimeoutPreemptively

Su dung Mockito (Mocking frame-
work)

Khi xay dung phan mém, AUT sé phu thudc
vao cac thanh phan bén ngoai nhu ¢ s& di liéu,
API, hé théng file,... Cac thanh phéan phu thudc nay
6 thé chua san sang hodc tham chi chua ton tai
& thai diém ching ta viét Unit Test. Ngay ca khi
nhing thanh phan nay da dugc chuan bj san sang
thi viéc thuc thi mot test case co6 phu thudc sé
cham hon vi phai can thsi gian dgi va tuong tac
v&i thanh phén bén ngoai.

_Web Service 4
ikt R /
Tests codas \
Database




Co lap AUT la mot trong nhiing kY thuat giup
gidi quyét van dé trén. Va lic nay, ching ta sé
phai can dén cac mocking framework (tam dich la
khung mé phong) dé gia lap cac thanh phan bén
ngoai, nha dé cé thé 6 1ap va kiém thi AUT dé
dang hon. Béi tugng moé phong nay sé khong gay
phéa v& cau trdc ma nguon khi déi tugng that dugc
thiét k& va trién khai. Hinh dudi day thé hién viéc
tao hai déi tugng mé phdng la Mock WS va Mock
DB dé thay thé su phu thudc vao WebService va
Database.

_Web Service /
\__,.‘\\_/—/J
Mock WS
. Project ‘,—""
L Codes
Tests
(AUT) \ Mock DB
Database

Viéc tim hiéu cach thiét 1ap va st dung cac
mocking framework nay la budc quan trong gilp
ma rong Unit Test cho cac hé thdng 16n va phic
tap. Vdi lap tri vién Java, Mockito la mét cong cu
khong thé thiéu.

Tao doi tugng moé phong

Phuang thlc mock() cho phép ching ta tao
déi tugng mo phdng tir mét class hodc interface.
Phuong thic nay khong yéu cau thém gi khi sur
dung. Va nd cé thé tao cac thudc tinh class moé
phong hoadc cac déi tugng mé phong can dung
trong phuaong thic. Vi du dudi day thé hién cach
tao mot doi tugng mé phdng kiéu userRepository
(da dugc dinh nghta trudc):

StockRepository stockRepository =
Repository.class);

mock (Stock-

M6 phong hanh vi

SU dung phuong thic when() dé€ mé phong
hanh vi clia d6i tugng. BE xac dinh két qua thuc

hién, ching ta c6 thé st dung thenreturn() hoac
thenThrow().

® thenReturn() trd vé két qua
® thenThrow() S& Nném ra mot ngoai lé
when(stockRepository.count()).thenReturn(100);
Néu mudn tra vé nhiéu két qua cho nhiéu lan
goi, ching ta sif dung thenReturn() nhiéu lan:

when(stockRepository.count())
.thenReturn(50)
.thenReturn(100)
.thenReturn(200);

// K&t quad in ra man hinh sé& la:
System.out.println(stockRepository.count()); //
50

System.out.println(stockRepository.count()); //
100
System.out.println(stockRepository.count()); //
200

Kiém chirng

Ching ta ¢ thé kiém tra xem phuong thic/
ham c6 dugc goi hay khdng qua phuang thic
verify().

verify(stockRepository).count();

Mockito hd trg nhiing tham sé gilp ching ta
c6 thé ma rong kha nang kiém chiing viéc goi
phuang thuc nhu:

® SO 1an goi vdi times()

® Thai gian thuc hién véi timeout(), gilip kiém
ching thai gian thuc hién thuat toan c6 dam
bdo yéu cau

Vi du:

verify(stockRepository, times(2)).count();

// goi 2 lan

verify(stockRepository, timeout(10)).count(); //

10 mili giay

Két hgp JUnit

Day la doan ma vi du cach két hgp Mockito va
JUnit dé viét ma kiém thir don vi:

@Test

public void tryMockitoMock() {

StockRepository stockRepository = mock(Stock-
Repository.class);

when(stockRepository.count())
.thenReturn(10);

long stockCount = stockRepository.count();

Assertions.assertEquals (10, stockCount);
verify(stockRepository).count();

}

O phuang thic trén, chiing ta mé phong hanh
vi ldy s6 lugng user théng qua phuong thic
count() dugc dinh nghta trong UserRepository. Khi
count() dugc goi, doi tugng mo phong sé tra vé
két qua la 111 thay vi phai truy van vao co s& du
liéu dé 13y thong tin.
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Case Study

Dy an ma chdng ta sé thyc hién la mot trang
clfa hang truc tuyén don gian hd trg duyét danh
sach san pham va théng tin chi tiét cla ting mat
hang. Khach hang cé thé chon san pham va luu
vao gio hang dé thanh toan.

Trudc khi thuc su viét ma, hay thiét ké chi tiét
bao gom nhiing interface, class va cac phuong
thitc c6 thé can dé thuc hién dugc ing dung nay.
Dua vao ban thiét ké, hay viét cac unit test case
cho Ung dung.

Chang dudng tiép theo

Cam dn ban da dong hanh cung bai viét dén
day. Hy vong nhiing budc chan dau tién nay sé
mang lai nhiéu y nghia cho chang ducong hoc hoi
tiép theo clia ban. Hay tim toi va thuc hanh nhiéu
hon dé cé thé lam chu dugc ky nang Unit Test noi
riéng va automation testing noi chung. T&i day,

BIEUED®
SPRINT

BUIRN]

chdng ta nén lam gi dé hoc va thuc hanh hiéu qua
hon & k§ nang nay?

Cau cham ngon clia minh la “Thé gidi nay that
la réng 16n.. va c6 qua nhiéu sach dé doc”. Nén
gaoi y dau tién ludn la doc nhitng déau sach hay vé
Unit Test, Test-Driven Development va nhitng chu
dé lien quan. Cac ban xem qua cac ggi y sach va
website bén dudi nhe!

Sach nén tham khao

1. Test Driven Development: By Example - Tac
gia: Kent Beck

2. The Art of Unit Testing - Roy Osherove (Cac vi
du trong sach dugc viét vét NET nhung van
6 thé tham khao dé phat trién iing dung trén
Java)

Website nén tham khao

xUnit Patterns (http://xunitpatterns.com/)

DOWIN

CcO VAI TRO Gl TRONG SCRUM?

Nguyén Viét Khoa

i€u do Sprint Burndown thé hién cac udc

tinh cap nhat hang ngay vé khéi lugng cong
viéc con lai téi khi hoan thanh. Biéu d6 Sprint
Burndown lay di liéu udc tinh tU Sprint Backlog.

Usc tinh Cong lam viéc con lai (gis)
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Bigu do Sprint Burndown
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Bi€u do Sprint Burndown gilp nhom biét dugc
trang thai cong viéc hién tai. Néu xu hudéng cong
viéc dang tién trién dang chadm hon so véi ky
vong, mét du bao rang Sprint nay ¢ thé khéng
thé hoan thanh hét cong viéc, nhu vay Nném nén
tap trung hoan thanh nhitng ndi dung quan trong
nhat dé dat muc tiéu Sprint va tham chi lam viéc
vai PO. Ciling trong trudng hgp cham nay, Nhém
clng nhin thay rang minh dang gap mét sé trg
ngai dé tién t&i muc tiéu Sprint. Lic nay Nhom
6 thé cung thanh tra dé tim ra nguyén nhan cua
nhing tr& ngai va hanh déng thich nghi phu hgp.

Tuy nhién, biéu dd nay chi thé hién mét udc
lugng, do d& Nhém khdéng nén qua tin tudng vao
biéu d& ma nén lién tuc thanh tra va thich nghi
dua vao nhiing cong viéc thuc té khac.



LAP TRINH VIEN VA CAU CHUYEN
PHAT HANH SAN PHAM

Nguyén Khac Nhat
Mugi may nam truéc

MugGi may nam trudc, cac phan mém dugc phat
hanh cham han rat nhiéu, va khéi lugng cla cac
dot phat hanh cling I6n han rat nhiéu so véi bay
gic.

Chang han, thdi clia nhitng hé diéu hanh nhu
Windows XP, Windows Vista thi phai mat dén
mot vai nam chdng ta mdi nhan dugc moét phién
ban cap nhat. Va mdi ban cap nhat do cling chia
dung rat nhiéu thay déi, k& ca vé tinh nang lan
giao dién va bao mat. Hoac, cac phan mém phé
thong khac nhu trinh duyét IE, Firefox, cac phan
mém nghe nhac cling rat lau mdi dugc cap nhat,
théng thuong la tinh bang don vi nra nam hoac
mot nam.

Ndm S6 lan phat hanh
2001 2 phién ban
2002 1 phién ban
2003 1 phién ban
2004 1 phién ban
2005 1 phién ban

Bdng 1: S6 lan phat hanh rdt thua thét cua trinh duyét IE
trudc day.

C6 nhiéu nguyén nhan dé viéc phat hanh phan
mém & giai doan nay dién ra chdm nhu vay, mét
phan la do tu duy vé phat trién san pham truyén
thong, mot phan khac la do cac ky thuat va cong
cu phat trién phan mém chua cho phép cac nhom
c6 thé phat hanh san phdm moét cach thudng xuy-
én, va tat nhién cling khéng thé khéng ké dén
nguyén nhan do trinh dé cua lap trinh vién chua
dap Ung dugc.

& trong qué kht, dé phat trién mdi hodc nang
cdp mét phan mém, cac nhom phat trién thuong

danh nhiéu thai gian dé 1ap k& hoach réat chi tiét,
sau dé 1ap trinh va roi kiém thir 1an lugt can than
trudc khi tung ra cho ngudi dung cudi. Véi tu duy
phat trién san phdm nhu vay cho nén vong ddi
cla viéc phat trién san phadm thudng kéo dai.

Cac kénh dé phat hanh san pham trudc day
cling rat khac so vai bay gid, khi ma hau hét cac
phan mém déu dugc tai vé va cai dat thd cong lén
may cla ngudi dung, kho khan va bat tién hon rat
nhiéu so vdi viéc phan phéi phan mém dudi dang
dich vu nhu ngay nay.

Mugi may nam trudc, hdy thir tudng tugng tinh
huéng mét phan mém mdi dugc cap nhat, hang
trdm nghin, tham chi la hang triéu nguai dung can
lén website clia nha san xuat, tai vé va tu cai dat
thi cong. Méat rat nhiéu thai gian va nd luc, sai sot
va rui ro. Chang thé ma trong giai doan do, vai tro
clia nhitng ngudi ho trg ky thuat la rat quan trong,
ho la cac anh hung trong mat nhiing ngusi dung
binh thudng, bdi vi ho cé kha nang cai dat va cau
hinh cac san pham rat binh dan.

Mugi may nam trudc, cac ki thuat lap trinh nhu
kiém th(r tu dong, tich hgp lién tuc van chua dugc
st dung phé bién va chua hiéu qua nhu bay gig,
do do rat nhiéu thao tac can phai thuc hién tha
cbng, mat rat nhiéu thai gian va codng suic. Do dé
thdi gian phat trién bi kéo dai cling 1a chuyén dé
hiéu.

Dam nam trudc

Dam nam trudc, cac phan mém bat dau dugc
phét trién va cap nhat thuong xuyén haon, cac ban
phat hanh cling thudng la nhd hon, doi khi chi la
dé stra mot vai 16i nhd, hodc 1a cai thién mét chut
vé trai nghiém ngudi dung. Viéc phat hanh san
phdm theo tiing thang, tiing tuan hoac tham chi
la tUng ngay la chuyén khdng con xa la gi.

Dan dau cho xu hudng phat hanh thudng xuy-
én thi phai ké dén trinh duyét Chrome, mac du
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ra mudn hon so vdi cac trinh duyét nhu IE, Fire-
fox hay Opera, nhung cach phéat hanh lién tuc cta
Chrome da khién cho céac trinh duyét khac khong
theo kip, va chang may chéc bi bién thanh cac g
d6i thu chdm chap, 16i thdi. Chang han, trong nam
2010, Chrome c6 6 phién ban phéat hanh, trong
nam 2011 c6 8 phién ban, nam 2012 c6 12 phién
ban, nam 2013 c6 23 phién ban... va c nhu vay.

Ndm S6 lan phat hanh
2010 6 phién ban
20M 8 phién ban
2012 12 phién ban
2013 23 phién ban
2014 24 phién ban
2015 24 phién ban

Bdng 1: S6 lan phdt hanh rdt thua thét caa trinh duyét IE
trudc day.

Pac biét, vdi su thinh hanh clia cac thiét bi dién
thoai théng minh thi tan suat phat hanh cua cac
phan mém trén dé con trd nén thudng xuyén
han bao gig hét. Cac phan mém trén dién thoai
di d6ng, bao gébm ca ing dung 1an trd chai, déu
dugc cap nhat rat thudng xuyén, cé thé theo ca
dan vi ngay hoac gid.

Pat dugc trinh d6 phat hanh thucng xuyén nhu
vay thi phai k& dén su dich chuyén trong tu duy
phat trién san pham, su ho trg vé mat k§ thuat va
trinh d6 clia cdc nhdm phat trién phan mém ngay
cang tét lén.

Tu duy phat trién phan mém ngay cang linh
hoat han, hudng dén viéc phuc vu ngusi dung
hon, lang nghe ngudi dung hon, do dé cac nhom
déu c6 gang nhanh chéng tung ra san pham va
thi nghiém cac tinh nang dé thu thap dugc phan
hoi clia ngusi dung. Do do, viéc rat ngan thai gian
phat trién va phat hanh la yéu cau bat budc déi vai
cac san pham.

Su phat trién cla cac cong nghé, cong cu va
nén tang cling la mét yéu tét rat quan trong gidp
cho cac nhém cé thé tang téce trong viéc phat trién
va phat hanh san phém. Chéng han, vd&i su ho trg
clia cac cong cu kiém thir tu dong, gic day thay vi
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mat hang tuan, hang thang dé kiém thir cac san
pham thi ching ta chi mat vai phat dé cé thé chay
mot loat cac kiém thir.

Cac coéng cu tich hgp lién tuc va chuyén giao
lién tuc cling gidp cho qué trinh 6n dinh san pham
nhanh hon, qué trinh cai dat va cap nhat san pham
hoan toan dugc tu déng hod, gilip gidm thiéu sai
sot va tiét kiém dugc rat nhiéu thdi gian. Chang
han, vdi viéc st dung cac cong cu nhu Docker két
hop véi quy trinh chuyén giao lién tuc ma mot
phan mém cé thé dugc phat hanh va cap nhat
trén hang trdm, tham chi 1a hang nghin méay mot
cach rat dé dang trong khoang thdi gian tinh bang
phut.

Bay gic

Xu hudng phat hanh phdn mém dudi dang dich
vu (SaaS - Software As A Service) van tiép tuc thé
hién cac Igi ich ctia minh va dang rat phé bién. Cac
cbng cu va ky thuat tu déng hoa cho gan nhu tat
ca cac cébng doan trong phét trién san pham ngay
cang trd nén thdng minh hon, hoan thién hon,
giup cho lap trinh vién tap trung suc luc vao xay
dung nghiép vu cho phadn mém, thay vi phai mat
cong suc vao nhiing thao tac ky thuat lap di lap lai.

Cac hé théng phan mém ngay cang tré nén
khéng 16 han, phiic tap han nhung dong thai lai
yéu cau sy linh hoat, dé thay déi, d& md& réng han,
do db quy trinh phat trién phan mém va trinh dé
cla cac lap trinh vién cling phai phét trién hon dé
dap Ung dugc nhu cau nay.

Trudc day, 1ap trinh vién c6 gang dé phan mém
“chay dugc” la da coi nhu hoan thanh nhiém vu
réi, nhung bay gid thi yéu cau phai “chay tot”, roi
thi “dé ma rong”, “dé thay déi”, “dé két néi”. Trudc
day, cac nhom phan mém thudng cd quy mé nho,
viéc cong tac dién ra don gian gilta cac thanh vién
gan gii nhau, gig day, cac nhdom phan mém co
thé |én dén vai tram tham chi vai nghin thanh vién,
phan bé & rat nhiéu nai trén thé gidi, viéc cong tac
dién ra rat chat ché va khat khe v&i cac tiéu chuan
cao vé mat chat lugng, do doé trinh do cla lap
trinh vién cling phai dap Ung tuong xing.



Lap trinh vién hién dai cé rat nhiéu °
céng cu dé dung

C6 thé ndi, 3 hau hét tat ca cac cong doan cua
viéc phat trién va van hanh phan mém bay giothi  ®
cac lap trinh vién déu dugc ho trg “dén tan rang”, o

co thé ké dén:

® Cac IDE véi tinh nang thong minh gitp go e

dong ty dong

code nhanh hon

4 A U Il:l A I' /\ " : " l] =
® Caccongc han tich do “sach” cia ma

nguon

® Cac cbng cu gilp phat hién cac 16i thusng

gap

® Cac cong cu giup kiém thir ty dong & hau hét
cac muc dé nhu dan vij, tich hgp, hé théng,
nguci dung...
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Cac céng cu gilp quan If ma ngudén mét cach
tién loi
® (Cac cong cu giup tich hgp ty dong
Cac cong cu gilp cai dat tu dong

Cac cOng cu gilp giam sat qua trinh hoat

Cac cong cu gilp giao tiép tién Igi

Bdi vay, mét lap trinh vién hién dai khéng chi

can biét code thuan tuy, ma con phai am hiéu tu
duy phat trién san pham mdi, phuong phap tiép

can mdi trong lap trinh va thanh thao s dung céac

cong cu can thiét trong chudi cac cong cu & trén
dé nham muc dich nhanh chéng phéat hanh san

phdm va mang dén gié tri cho ngudi dung sém.
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