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SU PHAT TRIEN CUA CAC NGON NGU LAP TRINH
TRONG 20 NAM TRO LAI PAY
Kiéu Tién Binh"', Chung Vinh Hién'2

Tém tat: Sy phat trién nhanh chong cua Internet vao giita nhitng nam 1990 la mot dong
liec 1om cho thé gzm ngon ngit ldp trinh tzep tuc phat trién trong ca nganh cong nghiép va nghién
ctiu, khi cdc hé thong va img dung thay doi. Ngay nay cé rat nhiéu ngon ngie lap trinh voi cac
ngoén ngir, cii phdp va tinh nang khdac nhau. Céc nha phat trién hién cé thé sir dung mét ngon
ngir dwa trén so thich cia khdach hang hodc ciia riéng ho. Bai viét sau sé di sdu vao lich sit, su
phat trién va thinh hanh ciia cdc ngon ngir lap trinh trong 20 nam qua. Ngoai viéc phdc thado
lich st ciia cdc ngon ngit, bai viét con cung cdp théng tin vé dic trung va wu diém cia timg
ngon ngir.

Tw khoa: Lap trinh, Ngon ngir [dp trinh, Ngon ngir ldp trinh bdc cao, cong nghé thong tin.

Abstract: The rapid growth of the Internet in the mid 1990s was a major driver for the
world of programming language to grow continuously in both industry and research while
systems and applications have been changing. There are many programming languages with
different languages, syntax and features today. Developers can now use a language based on
customer preferences or their own. The following article will discuss deeply the history,
development and prevalence of programming languages over the past 20 years. In addition to
outlining the history , the article also provides information about the features and advantages
of each language.

Keywords: Programming, Programming language, High-level programming language,
Information technology.

1. Gioi thiéu

Lap trinh 1a mot viéc 1am ma & dé 1ap trinh vién sir dung cac ngon ngit 1ap trinh, cac doan
ma Iénh (code) va céc tién ich c6 san. Tir d6 ho xay dung nén céc chuong trinh, cac ing dung,
cac webside, cac phan mém va tro choi,... d€ nguodi dung cé thé giao ti€ép voi may tinh, hodc
tuong tac qua lai véi nhau. (Karen M, 2018)

Khi mét nguodi co thé 1ap trinh xay dung, tao ra cac chuong thi dugc goi la 1ap trinh vién.
Lap trinh chi 1a mot phan trong nganh cong nghé thong tin, chir né khong phai 1a cong nghé
thong tin. Nhiéu linh vuc hay nhiéu nganh khach nhau nhu y hoc, thuvong mai dién tu... 1a cac
ung dung thanh tyu cta cong nghé thong tin. (Duong Hoai Thuong, 2020)

! Giang vién Khoa K§ thuat - Cong nghé, Truong Pai hoc Nam Can Tho
12 Sinh vién Khoa K§ thuét - Cong nghé, Truong Pai hoc Nam Can Tho
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Ngon ngit lap trinh 12 mot loai ngdn ngit ciia may tinh mang mot hé thong cac quy tic
riéng da duogc chuén héa, sao cho ca con ngudi va cac thiét bi dién tir déu hiéu dugce thi 1ap trinh
vién c6 nhiém vu mo ta cac chuong trinh 1am vi¢c danh cho thiét bj dién tir do6. (Nguyén Tinh,
2019)

Ngay nay trén thé gi6i thi c¢6 rat nhiéu ngdn ngir 1ap trinh. Nhung véi toc d6 phat trién
cong nghé thong tin duoc vi nhu vil bao thi cr mdi nam c6 thé ra doi hang chuc ngdn ngir 1ap
trinh. Hon 700 ngdn ngit 1ap trinh d3 cho ra doi. Tuy nhién, khong ding lai & con sb d6 bai vi
theo théng ké hang nam lién tuc c6 nhitng ngdn ngir méi dugce sinh ra. Do d6 khé cé thé xac
dinh chinh x4c 1a bao nhiéu. (Nguyén Linh Trang, 2018)

Vi moi mot ngdn ngit 1ap trinh ludn c6 nhitng tng dung dic trung riéng. Thong thudng
mdi mot 14p trinh vién chi chon mot hodc mot vai ngdn ngit 1ap trinh nhét dinh dé lam viéc. Dé
tré thanh mot 1ap trinh vién chuyén nghiép, cac 1ap trinh vién phai ndm rd va 1am duoc bao gom
ca viét doan ma I1énh, ca thiét ké; xay dung, bdo tri, sira 16i, nang cép caché théng. (Julie Luong,
2020

Co rat nhiéu ngdng ngit 14p trinh trén thé gidi, ctr mdi ndm thong ké s& c6 mot s ngdn
ngit m&i ra doi. Vay thi diém chung cua cac ngdn ngit d6 1a gi?. Du 14 cac ngdn ngir khac nhau
nhung nhin chung ngén ngir 1ap trinh thuong ¢6 3 thanh phan co ban d6 1a

e Bang chit cai: Dé viét chuong trinh nguoi lap trinh phai ding ding cac tap hop ky tu
quy dinh trong bang chir céi: 26 chir céi thuong( a, b, c, ..., ), 26 chit cai in hoa (A, B, C, ..., Z),
10 chit s6 thap phan (0, 1, 2, 3, ..., 9) va cac ki ty dic biét.

e Cu phap: 1a bd quy tic chung ciia mot ngdn ngir dung dé viét chuong trinh. Trong khi
chuong trinh duoc dich, 16i cti phéap s& dugc phat hién, chuwong trinh duoc dich xong cho dén khi
khoéng con 16i ct phap nao.

e Ngit nghia: Dya vao ngtr canh, cac cau 1énh duogc viét co v nghia, tinh chét va thude
tinh khac nhau. C6 thé phat hién 16i ngir nghia khi chuong trinh duoc thuc thi véi nhiing cong
viéc hay dir li¢u cu thé. Tt la ngilr nghia c6 nhiém vu xac dinh y nghia cua cac td hop ki tu dugc
viét trong chwong trinh con ¢t phap kiém tra tinh hop 18 ctia mét chuong trinh. Li ct phap dugc
churong trinh dich phat hién con 16i ngit nghia chi dwoc phat hién khi thuc hién chuong trinh trén
dir lidu cu thé. (Anh Loan, 2019?)

Bb cuc cua bai viét gém 4 phﬁn: G161 thiéu, tir nam 1988 dén nam 2000, tr nam 2000 dén
nay va két luan. O phan gi6i thiéu dua ra cac khai niém co ban va giéi thiéu tong quat vé ngoén
ngtr 1ap tinh, phan loai va sy hinh thanh ctia chung, déng thoi néu 1én duoce cac dic diém chung
ctia chung. Noi dung cta phan 2 va 3 1a su phét trién ctia mot s6 ngdn ngir dién hinh tir ndm
dau tién ra doi ciia may tinh cho dén nay va dugc cau trac gdm 3 phan. Pau tién tim hiéu mot
$6 thong tin chung, ké tiép la lich str va dac trung riéng, tr 6 néu ra vu diém cua tung loai
ngon ngit. Sau do bai viét s& dugc duc két trong phan cudi.
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1.1. Lich sw

Trong giai dinh 1842-1849, Ada Lovelace da dich cudn hoi ky ctia nha toan hoc ngudi Y
Luigi Menabrea vé cd may dé xuit mai nhat cuia Charles Babbage: Pong co phan tich; ba di
b6 sung hdi ky véi cac ghi chii duge chi dinh chi tiét mot phuong phap dé tinh toan s6 Bernoulli
v6i dong co, dugce hau hét cac nha sir hoc cong nhan la chuong trinh may tinh dugc xuét ban
dau tién trén thé gidi. (J. Fuegi and J. Francis, 2003)

Cac ma may tinh dau tién duoc chuyén biét cho cac trng dung cua ho: vi du, Alonzo
Church d c6 thé thé hién tinh toan lambda mot cach c6 cau triic va may Turing 1a mot triru
tuong hoa hoat dong cua mot may danh chir.

Jacquard Looms va Charles Babbage's Difference Engine déu c6 ngdn ngit don gian dé
mo ta cdc hanh dong ma cac may nay nén thuc hién do d6 ho la nhirng ngudi tao ra ngoén ngi
1ap trinh dau tién. (Vi An, 2018)

1.2. Phan logi

Hang nghin ngdn ngit 1ap trinh khac nhau da dugc tao ra va nhiéu ngon ngit 1ap trinh khac
dang duoc tao ra hang nam. Tuy nhién, cac ngon ngit lap trinh c6 thé dugce phan thanh 3 loai:

Ngén ngit mdy - ma may (machine language): 1a ngdn ngit chinh, quan trong va nén tang
ctia bd vi xtr Iy. Dac diém chung ctia tat ca cac loai ngdn ngit khac nhau khi viét chuong trinh
thi cudi ciing déu dugc chuyén thanh ngdn ngit may trude khi chuong trinh d6 duge thi hanh.
B6 vi xur i ¢6 thé nhan biét va thuc hién mot cach truc tiép cac chi thi trong ngdn ngit may dugc
biéu dién duéi dang ma nhi phan. (Ann Dang, 2020)

Hop ngit (assembly language): 12 mot ngdn ngit 1ap trinh béc thap, dé viét chuong trinh
n6 dung cac tir viét it trong tiéng Anh. Hop ngﬁ da tung dugc su dung phé bién va rong réi
nhu'ng ngay nay no chi dugce dung trong mot s6 linh vuce nhét dinh, chi yéu 1a dé xtr 1y cac van
dé lién quan dén tdc do cao hodc giao tiép truc tlep v6i phan ctng. Vi du nhu cac chuong trinh
diéu khién cac thiét bi, cac hé théng nhiing cap thap va cac ing dung thoi gian thyc. Véi nhuoc
diém 1a chuong trinh phtrc tap, kho khan trong viéc ghi nhé va phu thudc vao tung loai thiét bi.
Dic biét, can phai c6 cong cu hop dich dé dich tir hop ngir ra ngdn ngit may dé thiét bi dién tir
hiéu va thuc thi duoc chuong trinh. (Ngoc Lam, 2020)

Ngon ngu’ ldp trinh bdc cao (High-level programming language): 1a mdt trong nhung
ngon ngit gan voi ngdn ngir tur nhién ctiia con nguoi, co6 tinh doc lap cao, it phu thudc vao phan
clmg va céc trinh dich. Mot s6 ngdn ngir 1ap trinh bac cao pho bién hién nay nhu: ngdén ngir 1ap
trinh C, C++, C#, Java, PHP, Python. (Jordan Tran, 2019)

1.3. Dic diém chung

MJéi ngdn ngit 1ap trinh c6 thé dugc xem nhu 1a mot tap hop cua cac chi tiét k¥ thuat
chu trong dén ct phép, tir vung, va y nghia cia ngoén ngit. Nhitng chi tiét k¥ thuat nay thuong
bao gom:
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Kiéu dir liéu: Hé thong kiéu ciia ngdn ngir 1ap trinh 1a mot hé thdng dac thu voi cac dir
liéu duoc t6 chire sap xép trong mot chwong trinh. Cac kiéu dir liéu thong dung cia nhiéu ngon
ngit 1ap trinh duoc dinh nghia sin nhu: integer (biéu dién cac sd nguyén), char (biéu dién cac
ky tu don 18), string (biéu dién chudi cac ky tu, hay con goi la chudi, dé tao thanh cu hay cum
ttr). (Duong Pham Thién, 2019)

Céu triic dir liéu: Dé lép dat cac cAu trac dit lidu phtrc tap tir cac kiéu c6 sin va dé lién
két cac tén voi cac kiéu moi két hop (dung céac kiéu mang, danh sach, hang doi, ngin xép hay
tap tin) thi da sd cic ngdn ngit déu cung cip cac cach thirc. Cac lap tinh vién c6 thé dinh nghia
cac kiéu dir liéu méi co6 riéng cac ham va cac bién (cac phuong thirc va cac thude tinh) duoc
goi 1a d6i twong trong ngdn ngir hudng ddi tuong. cac dbi tugng trong Mot chuong trinh c6 thé
duogc thyc thi nhu 1a cac chuong trinh con doc 1ap va co thé duoc thiét ké cac tuong tac dé mo
hinh héa va md phong cac ngdn ngit huéng d6i twong dé co riéng nhitng tinh nang hoat dong
va tuong tac voi thé gidi bén ngoai. Ngoai ra, mot wu thé trong viée dung ngon ngit hudng doi
tugng dé mo ta cac d6i tuong 1 thira ké va da hinh. (Nguyen Minh Trung Gia Dinh, 2015)

Cdc ménh 1énh va dong diéu khién: Sau khi xac dinh dir liéu, can chi cho may tinh cach
thuc hién thao tac. Céc cau co ban c6 thé duoc xay dung béng cach stir dung cac tur khoa (duogc
dinh nghia trong ngdn ngit 1ap trinh), hodc ching c6 thé duoc két hop bang cach sir dung cac
cAu trac ngit phap hodc ct phap hién co. Diéu nay di duoc xac dinh. Nhitng nguyén tic co ban
nay duoc goi 1a cau lénh. C6 thé két hop cac cau theo mot thir tu cu thé tiy thudc vao ngdn ngir.
Diéu nay cho phép chuong trinh dugc cdu hinh dé thyc hién nhiéu chirc ning. Ngoai cac 1énh
diéu chinh va sira d6i dit liéu, con c6 cac 1énh dé diéu khién ludng xir 1y may tinh, chang han
nhu cac nhanh dugc xac dinh béi nhiéu phién ban, vong lap hodc cac ham két hop. Pay 1a
nhimg khéi xay dung co ban ciia mot ngdn ngit 1ap trinh. (Julie Luong, 2020°)

Cdc tén va tham s6: Mubn cho chuong trinh thi hanh dwoc thi phai c6 phuong phép xéac
dinh duogc cac ving tréng cua bo nhé dé 1am kho chura dit liéu. Phuong phap duoc biét nhiéu
nhat 14 thong qua tén ctia cac bién. Ty theo ngdn ngit, cac ving tréng gian tiép co thé bao gdm
céc tham chiéu, ma that ra, ching 1a cac con tro (pointer) chi dén nhitng viing chira khac ctia bo
nhd, duge cai dit trong cac bién hay nhom cac bién. Phuong phap nay goi 1a dit tén kho nhd.
Tuong tu voi phuong phap dat tén kho nhd, 1a phuong phép dat tén nhitng nhom cua céc chi
thi. Trong hau hét cac ngdn ngit 1ap trinh, déu c6 cho phép goi dén cac macro hay cac chuong
trinh con nhu 14 cic cAu lénh dé thi hanh ndi dung mo ta trong cic macro hay chuong trinh con
nay thong qua tén. Viéc dung tén nhu thé nay cho phép cac chwong trinh dat t&i mot sy linh
hoat cao va c6 gia tri 1on trong viéc tai sir dung ma ngudn (vi nguoi viét ma khong can phai lap
lai nhimg doan ma giéng nhau ma chi viéc dinh nghia cac macro hay céc chuong trinh con).
Céc tham chiéu gian tiép dén cac chuong trinh kha dung hay cac b phan dir li¢u da duoc xéac
dinh tir trwéc cho phép nhiéu ngon ngir dinh huéng ing dung tich hop duoc cac thao tac khac
nhau. (Anh Loan, 2019°)

Co ché tham khdo va viéc sir dung md nguon: Dé chay mot chuong trinh, can co cach xac
dinh dung lugng bd nhd ¢6 san dé luu trir dit liéu. Phuong phap ndi tiéng nhat 1a str dung mot tén
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bién. Trong mot sb ngdn ngir, khoang tring gian tiép ¢ thé thyc su chira mot con tro dén mot
ving nhé khac va mot tham chiéu dugc trién khai trong mot bién hodc mot nhom céc bién.
Phuong phap nay duoc goi la dat tén cho ctra hang. Giéng nhu ctra hang dugc dat tén, d6 1a mot
cach dit tén cho mot tap hop cac hudng dan. Trong hau hét cac ngdn ngit lap trinh, macro hodc
chuong trinh con cé thé duoc goi dudi dang hudng dan dé thyc thi cac md ta ciia macro hoic
chuong trinh con d6 theo tén. Viéc sir dung mdt tén nhu vay cung cép rat nhiéu tinh linh hoat cua
chuong trinh va rat quan trong khi str dung lai ma (ngudi viét khong can phai lap lai cing mot
doan m3, ho chi can xac dinh macro hodc chuong trinh con). Nhiéu mi c6 thé duge thuc hién
béng céch gian tiép tham chiéu dén céac chuong trinh ¢6 san hodc cac muc dir liéu duoc xac dinh
trugc. Ngon ngit tmg dung d¢é tich hop cac hoat dong khac nhau. (Nguyén Tinh. 2019)

2. Tir nim 1952 dén nim 2000
2.1. Ngon ngiv lgp trinh dau tién

Vao nhitng nam 1940, cac may tinh chay béng dién hién dai dau tién duoc tao ra. Toc do
han ché va dung luong bd nhd budc cac 1ap trinh vién phai viét cac chuong trinh ngdn ngir lap
rap thu cong. Cudi cung ngudi ta nhén ra rang 1ap trinh bang ngdn ngit 1ap rap doi hoi rat nhiéu
nd luc tri tué.

Mot dé xuat ban dau cho mot ngdn ngir 1ap trinh cdp cao 1a Plankalkiil, dugc phat trién
boi Konrad Zuse cho méy tinh Z1 ctia ong tir ndm 1943 dén nam 1945 nhung khong duoc thyuc
hién vao thoi diém do. (Rojas, Raul. 2000)

Céc ngdn ngit 1ap trinh hoat dong dau tién duoc thiét ké dé truyén dat cac hudng dan cho
may tinh dugc viét vao dau nhitng ndm 1950. M3 ngén (Short Code) ctia John Mauchly, duoc
dé xuat vao nam 1949, 1a mot trong nhiing ngon ngir cap cao dau tién timg dugc phat trién cho
mot may tinh dién tir. Khong gibng nhu md may, cac cau bao cao Ma ngédn dai dién cho cac
biéu thtrc toan hoc & dang dé hiéu. Tuy nhién, chuwong trinh d3 phai duoc dich sang md may
mdi khi né chay, 1am cho qua trinh cham hon nhiéu so véi chay ma may twrong duong. (iTEK
News, 2018)

Vao dau nhitng nam 1950, Alick Glennie d4 phat trién Autocode, c6 thé 1a ngon ngir 1ap
trinh bién soan dau tién, tai Pai hoc Manchester. Nam 1954, mot 1an 1ap thtr hai ctia ngoén ngf,
duoc goi 1a "Mark 1 Autocode", dugc phat trién cho Mark 1 béi R. A. Brooker. Brooker cling
da phat trién mot ma ty dong cho Ferranti Mercury vao nhimg nam 1950 két hop véi Pai hoc
Manchester. Phién ban cho EDSAC 2 dugc phat minh bdi Douglas Hartree ciia Phong thi
nghiém Toan hoc Pai hoc Cambridge vao nam 1961. Bugc goi la EDSAC 2 Autocode, no la
mot sy phét trién thang tir Mercury Autocode thich nghi v6i hoan canh thuc té, t6i wu hoa ma
dbi twong va chan doan ngon ngit ngudn dugc nang cao. Mot chu dé phat trién hién dai nhung
riéng bi€t, Atlas Autocode dugc phat trién béi Pai hoc Manchester Atlas 1.(Sebesta W.S, 2006)

Nim 1954, FORTRAN duoc phat minh bai IBM do mot nhom dan dau bai John Backus;
no6 la ngdn ngtr 1ap trinh muc dich chung cap cao dau tién dugc st dung rong rai dé cé moét thuc
hién chirc ning, trai ngugce voi mot thiét ké trén gidy. Khi FORTRAN lan dau tién dugc gidi

87



TRUONG PAI HQC NAM CAN THO Tap chi Khoa hoc va Kinh té phat trién s6 12

thiéu, n6 dugc xem v6i su hoai nghi do 16i, sy cham tré trong phat trién va hiéu qua so sanh cta
cac chuong trinh "ma hoa bang tay" duoc viét trong h01 dong. Tuy nhlen trong mot thi truong
phan cung dang phat trién nhanh chong, ngon ngit cudi cung trd nén ndi tiéng voi hiéu qua cua
nd. NoO van 1a mot ngon ngir phd bién cho may tinh hiéu suat cao va duoc sir dung cho cac chuong
trinh c6 diém chuan va xép hang cac siéu may tinh nhanh nhét thé giéi. (Padua David, 2000)

Mot ngdn ngir 14p trinh ban dau khac dugce phat minh bai Grace Hopper & My, dugc goi
1a FLOW-MATIC. N6 duoc phat trién cho UNIVAC I tai Remington Rand trong giai doan tir
nam 1955 dén nam 1959. Hopper phat hién ra rang khach hang xir 1y dir liéu kinh doanh khong
thoai mai voi ky hiéu toan hoc, va vao dau nam 1955, ba va nhom cua minh da viét mot dic
diém k¥ thuat cho mdt ngon ngir 1ap trinh tiéng Anh va thyc hién mot nguyén mau. Trinh bién
dich FLOW-MATIC da dugc cong khai vao dau ndm 1958 va di hoan thanh dang ké vao nam
1959. Flow-Matic 1a mot anh hudéng 16n trong viée thiét ké COBOL, vi chi c6 n6 va hau dué
truc tiép aimaco cua no dugc str dung thuc té vao thoi diém d6. (Sammet Jean E. 1972)

2.2. Giai dogn tiv nam 1960 dén nam 1970

Giai doan tir cudi nhitng nam 1960 dén cudi nhitng nim 1970 ¢ mang lai mot bude phat
trién 16n ciia ngdn ngir 1ap trinh. Hau hét cic mo hinh ngdn ngit chinh hién dang duoc sir dung
da dugc phat minh trong giai doan nay:

e Speakeasy, duoc phét trién vao nim 1964 tai Phong thi nghiém Qudc gia Argonne
(ANL) béi Stanley Cohen, 1a méot goi lap trinh OOPS (huéng ddi twong, gidng nhu gbi sb
MATLAB, IDL va Mathematica) sau nay. Speakeasy c6 ct phap nén tang Fortran rd rang. N6
lan dau tién dé cap dén tinh toan vt 1y hi€u qua trong ndi bd tai ANL, da duoc stra ddi dé st
dung nghién ctru (nhu "Modeleasy") cho Hoi dong Dy trit Lién bang vao ddu nhimg nim 1970
va sau d6 da duoc cung cAp thuong mai; Speakeasy va Modeleasy hién van dang duoc sir dung.
(Cohen Stanley, 1971)

e Simula, duoc phat minh vao cudi nhitng naim 1960 boi Nygaard va Dahl nhu mét siéu
tap hop ciia Algol 60, 1a ngon ngit dau tién dugc thiét ké dé hd trg lap trinh hudng doi
tuong.(Nygaard Kristen, 1978)

e C- mot ngdn ngir 14p trinh hé thdng ban dau, dugc phat trién bai Dennis Ritchie va Ken
Thompson tai Bell Labs tir nim 1969 dén 1973. (Fruderica. 2020)

e Smalltalk (giira nhimg nim 1970) cung cap mot thiét ké hoan chinh ctia mot ngén ngir
huéng d6i trong. (Kay Alan, 2017)

e Prolog, dugc thiét ké vao nam 1972 boi Colmerauer, Roussel, va Kowalski, 1a ngon ngi
lap trinh logic dau tién. (Bratko Ivan, 2012)

e ML d3 x4y dung mot hé théng loai da hinh (dwgc phat minh boi Robin Milner vao
nam 1973) trén dau trang cia Lisp, tién phong danh may ngon ngir lap trinh chirc nang tinh.
(Robin Milner, 1978)
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MJi ngon ngit ndy sinh ra ca mot gia dinh hau dué, va hau hét cic ngon ngir hién dai déu
dugc biét dén it nhét trong t6 tién ctia ho. Nhitng ndm 1960 va 1970 ciing chting kién cudc tranh
luan dang ké vé gia tri ciia "chwong trinh co cau trac", vé co ban c6 nghia 1 14p trinh ma khong
can str dung "goto". Mot phan dang ké cac lﬁp trinh vién tin rang, ngay ca trong cac ngodn ngit
cung cép 'goto", d6 1a phong cach 1ap trinh x4u dé sir dung nd ngoal trur trong nhiing truong
hop hiém hoi. Cudc tranh luan nay co lién quan chit ché& dén thlet ké ngon ngir: mot sd ngdn
ngit hoan toan khong bao gdm "goto", budc phai lap trinh cd cau trac trén 1ap trinh vién.

Dé cung cip thoi gian bién dich nhanh hon, mot s6 ngdn ngir dugc cau tric cho "bo qua
trinh bién dich"
2.3. Giai doan nhitng nam 80 cua thé ky 20

Nhirng ndm 1980 13 nhitng ndm ciing c¢b tuong ddi bang cac ngdn ngir bat budc. Thay vi
phat minh ra cac mé hinh méi, tat ca cac phong trao nay duoc xay dung dya trén nhiing ¥ tudng
duoc phat minh trong thap ky trudc. C++ két hop 1ap trinh hudng ddi tuong va hé thong. Chinh
pha Hoa Ky di tiéu chuan héa Ada- mot ngon ngir 1ap trinh hé théng dugc thiét ké dé sir dung
boi cac nha thau quéc phong. O Nhat Ban va cac noi khac, mot khoan tién 16n da duoc chi cho
viéc diéu tra cai goi 1a ngdn ngit 1ap trinh thé hé thir nam két hop cac ciu triic 1ap trinh logic.
Cong dong ngdn ngit chie ning chuyén sang chuan héa ML va Lisp. Nghién ciru & Miranda-
mot ngdn ngit chire ning véi danh gia ludi biéng , bit dau nam gitr trong thap ky nay.

Mot xu huéng méi quan trong trong thiét ké ngon ngir 1a ting cudng tap trung vao lap
trinh cho cac hé théng quy mo 16n thong qua viéc su dung cac mo-dun, hodc cac don vi td chire
quy mé 16n ctia ma. Modula,Ada va ML déu phat trién cac hé thong mo-dun dang chd ¥ trong
nhiing nim 1980. Cac hé thong mo-dun thuong duoc két hon véi cac cau trac 1ap trinh chung
chung cong ngh¢, vé ban chat, cic mo-dun parameterized.

Mic du cac mo hinh méi ra doi cho cac ngdn ngit 14p trinh bét budc khong xuat hién,
nhiéu nha nghién ciru di mo rong y tudng vé cac ngon ngir trude d6 va didu chinh ching theo
bbi canh mai. Vi du, cdc ngdn ngir ciia cic hé thong Argus va Emerald thich nghi 1ap trinh
huéng ddi tuong cho cac hé théng phan tan.

Nhitng nam 1980 cling mang lai nhitng tién b6 trong viéc thuc hién ngén ngir 1ap trinh.
Phong trao RISC trong kién tric may tinh gia dinh rang phan cing nén duoc thiét ké cho trinh
bién dich hon 14 cho cac lap trinh vién. Puoc hd tro boi nhimg cai tién téc do bd xir 1y cho phep
cac ki thuat bién dich ngay cang tich cuc, phong trao RISC di gy ra sy quan tdm 16n hon dén
cong nghé bién dich cho cac ngdn ngit cip cao.

2.4. Giai doan nhitng nam 90 ciia thé ky 20

Su phat trién nhanh chong cila Internet vao giita nhimg nam 1990 1a sy kién lich sir 16n
tiép theo trong ngdn ngir 1ap trinh. Bing cach mé ra mot nén tang hoan toan méi cho cac hé
théng may tinh, Internet da tao ra mdt co hoi cho cac ngdn nglr méi duoc ap dung. Piac biét,
ngon ngit lap trinh JavaScript trd nén phd bién vi duoc tich hop som véi trinh duyét web
Netscape Navigator. Nhiéu ngon ngit da duoc sir dung rong rii trong viéc phét trién cac ng
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dung tiry chinh cho cic may chii web nhu PHP. Nhing nim 1990 khong thay sy méi la co ban
trong cac ngdn ngit bat budc , nhung nhiéu sy tai té hop va truong thanh cia nhimg ¥y tudng cil.
Thoi dai nay bt du su 1ay lan cua cac ngdn ngit chirc ning. Mot triét 1y thic day 16n 13 ning
suét 1ap trinh vién. Nhiéu ngdn ngi "phat trién img dung nhanh chong" (RAD) xuat hién, thuong
di kém v6i mot IDE, thu gom réc thai , va 1a hau dué ciia cac ngodn ngit cii. Tat ca cic ngdn ngit
nhu vay déu hudng dbi twgng. Chung bao gdm Object Pascal, Visual Basic va Java. Java noi
riéng nhan dugc nhiéu sy chu y.

Cép tién va sang tao hon so voi cac ngon ngit RAD la cac ngdn ngir kich ban méi. Ching
khong truc tlep di xuong tir cac ngdén ngir khac va c¢6 cac ci phap mai va két hop cac tinh ning
tu do hon. Nhiéu ngudi xem xét cac ngdn ngir kich ban duoc nang suat hon ngay ca cac ngon
ngtt RAD, nhung thuong vi su lya chon ma lam cho cac chuong trinh nhé don gian hon nhung
céc chuong trinh 16n kho khin hon dé viét va duy tri. Tuy nhién, ngon ngit kich ban da tro thanh
nhing ngdn ngir noi bat nhat dugc sir dung lién quan dén Web.

3. Tir nim 2000 dén nay
3.1. C# nam 2001
3.1.1. Tong quan

C # (hay C Sharp) 1 mot trong nhitng ngdn ngir lap trinh don gian duoc phat trién boi
mot nhom k¥ su Microsoft vao ndm 2000. C # 1a mot ngén ngtt 1ap trinh hudng do1 tugng hién
dai dua trén hai trong s6 cac ngén ngtr manh mé& nhat. C ++ va Java. (Thién Phu, 2019)

N6 la mét ngdn ngir 1p trinh chay trén nén tang Microsoft va yéu ciu may tinh. Co thé
coi .NET Framework la sy két hop ctia ngon ngtr C va C ++. Tur d6, tan dung toi da loi ich cua
hai ngén ngit nay. (Hoang Nam, 2014)

Vi nhimg kha ndng dic biét ciia n6, C # ¢6 thé dugc sir dung dé 1ap trinh bat ky img dung
nao. Tuy nhién, vu diém 16n nhat ctia nd 1a 14p trinh va phat trién ing dung web, ngay cang tr¢
nén pho bién trén nén tang di dong. (Nguyeén Hai, 2020)

C # dugc thiét ké cho Co so ha tang ngon nglr chung (CLI), chira ma thyc thi va moi
truong thoi gian chay, dong thoi cé thé sir dung cac ngdn ngir cap cao khac nhau trén cac nén
tang va kién tric may tinh khac nhau. (VietAds, 2021)

3.1.2. Lich sw

Trong qué trinh phét trién NET Framework, cic thu vién 16p ban dau duoc viét bang
cach sir dung mot hé thdng trinh bién dich ma duoc quan 1y duoc goi 1a "Simple Managed C"
(SMC). Vao thang 1 nam 1999, Anders Hejlsberg thanh 1ap mot nhom dé xay dyung mot ngodn
ngir méi vao thoi diém d6 duoc goi 1a Cool, viét tién cho "Ngbn ngir huéng dbi trong giéng
nhu C". Microsoft da xem xét viéc giit tén "Cool" 1a tén cudi cung cia ngon ngit, nhung da
chon khong lam nhu vay vi 1y do thuong hiéu. Vao thoi diém du an .NET duoc cong bd cong
khai tai Hoi nghi cac nha phat trién chuyén nghiép thang 7 nim 2000, ngon ngir da dugc doi
tén thanh C #, va cac thu vién 16p va thoi gian chay ASP.NET di duoc chuyén sang C #.
(Hamilton Naomi, 2008)
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Hejlsberg 1a nha thiét ké chinh cta C #va kién tric su trudng tai Microsoft, va trudc day
da tham gia vao viéc thiét ké Turbo Pascal, Embarcadero Delphi (truéc day 1a CodeGear Delphi,
Inprise Delphi va Borland Delphi), va Visual J ++. Trong cac cudc phong van va cic bai bao
ky thuat, 6ng da noi rang nhiing sai sét trong hau hét cac ngdn ngir 1ap trinh chinh (vi du: C ++,
Java, Delphi va Smalltalk) d thuc ddy cac nguyén tic co ban cia Common Language Runtime
(CLR), tir 46, thiic ddy thiét ké cua chinh ngon ngit C#. (Wylie Wong, 2002)

3.1.3. Bac trung

C # 1a mot ngdn ngit don gian: C # loai bd mdt s6 phirc tap va nham 13n tir cic ngdn ngit
nhu Java va C ++ nhu macro, di ké thira va loai bo cac 16p co s¢ do0. Céac giao dién, ct phap,
biéu thirc, toan tir, v.v. déu dua trén C va C ++, nhung dé 1ap trinh va sir dung. Loai bo su tring
lap khong can thiét va cai thién ci phap dé stra doi. (Nguyén Anh Tuén, 2018)

C # 13 mot ngdn ngit hién dai. N6 1a mot ngdn ngir don gian nhung rat hién dai voi tat ca
cac chirc nang can thiét. Tat ca cac khai niém Iap trinh mo hd méi ma da hoc, chang han nhu
xu ly ngoai I¢, kiéu mé rong dir liu va bado méat ma ngudn, déu duogc tich hop vao C Sharp.

C # 1a mot ngdn ngir 1ap trinh hudng ddi tugng. Ddi vai 1ap trinh hudng d6i twong, day
1a k¥ thuat phai théa man day du 4 thudc tinh triru twong, dong goi, da hinh (polymorphism) va
ké thura.

C # 12 mot ngdn ngir khong c6 tir khoa. Sy ra doi cua C # 12 su bac bo quan diém cho rang
ngon ngit cang c6 nhiéu tir khéa thi nd cang co strc manh. Bang ching cho thiy khong phai nhu
vay. C Sharp 1a ngdn ngit gidi han tir khoa trong khoang 80 tir khoa va hon 10 kiéu dit liéu tich
hop, nhung céc chirc nang ma n6 cung cép rit manh mé& va da manh dé thuc hién bét ky tac vu
nao. (Ngoc Mudi, 2020)

3.1.4. Uu diém

Giao dién C 13 rang tao ra cac cu triic ngdn ngit giéng nhu nhiéu ngdn ngir thong thudng.
Nhu vay, ngudi dung khong chi dé dang tiép can ma con nhanh chong lam quen véi ngdn ngir
1ap trinh méi. (Hoang Nam, 2014)

C Sharp dung dé bién dich trén nhiéu nén may tinh khac nhau. Puoc thira huéng nhiéu
wu diém tir cac nén tang nhu C, C ++, Java, v.v.. (Hoang Nam, 2014)

La mot phan trong cac san pham cua Microsoft va .NET Framework, phin mém nhanh
chong nhan dugce su tin tuong ctia nguoi dung va duge st dung rong rai trén khap thé gioi.
Ngoai ra, C Sharp con hd trg Visual Studio IDE va nhiéu plugin rat manh mé. (Hoang Nam, 2014)

3.2. Groovy nam 2003
3.2.1. Tong quan

Groovy 13 mdt ngdn ngir 14p trinh huéng ddi tuong dua trén Java. N6 1a mot ngdn ngir
1ap trinh dong véi cac tinh nang twong ty nhu Python, Ruby, Perl va Smalltalk. N6 ciing c6 thé
dugc str dung nhu mot ngdn ngir kich ban chay trén nén tang May ao Java. (Paul King, 2020)
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Groovy str dung ¢t phap tuong tu nhu Java, nhung khong ¢6 dau cham phay ¢ cudi mdi
dong, nd s€ dugc ty dong chuyén doi thanh bytecode va thuc thi trong JVM (Java Virtual
Machine). (Ly Nam, 2018)

3.2.2. Lich sw

James Strachan 1an dau tién noi vé su phét trién ciia Groovy trén blog ciia minh vao thang
8 ndm 2003. Vao thang 3 nam 2004, Groovy da duoc dé trinh 1én JCP v&i tén JSR 241 va dugce
chép nhén bang 14 phiéu. M6t s phién ban da dugc phat hanh tir nim 2004 dén 2006. Sau khi
nd lyc chuan hoa Quy trinh Cong ddng Java (JCP) bat dau, viéc danh s6 phién ban di thay doi
va mot phién ban c6 tén "1.0" duoc phat hanh vao ngdy 2 thang 1 ndm 2007. Sau nhiéu phién
ban beta va cc g ctr vién phét hanh dugc danh s6 1.1, vao ngay 7 thang 12 ndm 2007, Groovy 1.1
Final d duoc phat hanh va ngay lap ttrc dugce danh s6 lai 1a Groovy 1.5 dé phan anh nhiéu thay
ddi duoc thuc hién. (James Strachan, 2003)

3.2.3. Bdc trung

Hau hét cac tép Java hop 18 ciing 1a cac tép Groovy hop 1€. Mac du hal ngon nglr twong tu
nhau, mi Groovy c6 thé nho gon hon, boi vi né khong can tat ca cac yeu t6 ma Java can. Piéu
nay gitip cac 1ap trinh vién Java c6 thé hoc groovy dan dan bang cach bat dau voi ca phap Java
quen thudc trude khi c6 dugc nhiu thanh ngit 1ap trinh Groovy hon. (Wayback Machine, 2010)

Céc tinh ning groovy khong co6 sin trong Java bao gom ca nhdp tinh va dong (voi tir
khoa) qua tai toan tir, cii phap gdc cho danh sach va mang két hop (ban dd), hd trg gbc cho
biéu thirc chinh quy, lip da hinh, ndi suy chudi, thém phuong phap tro gitp va toan tir diéu
hudng an toan dé ty dong kiém tra con tro null. (Wayback machine, 2004)

Vi phién ban 2 Groovy ciing hd trg mo-dun (chi ¢ thé van chuyén cac lo can thiét theo
nhu cau du an, do d6 lam gidm kich thudc cia thu vién groovy), kiém tra loai, bién dich tinh,
cai tién ¢t phap Project Coin, khéi multicast va cai tién hiéu suét lién tuc bang cach st dung
huéng dan duge gidi thiéu trong Java 7.

Groovy cung cap hd tro goc cho cac ngdn ngir danh dau khac nhau nhu XML va HTML,
dugc thyc hién thong qua cti phap M6 hinh Déi twong Tai lidu nodi tuyén (DOM). Tinh ning
nay cho phép dinh nghia va thao tac ctia nhiéu loai tai san dir liéu khong dong nhit voi ca phap
va phuong phap 1ap trinh thong nhat va suc tich.

Khoéng giéng nhu Java, mdt tap tin ma nguén Groovy c6 thé duoc thuc hién nhu 1a mot
kich ban (khong bién dich), néu n6 chira ma bén ngoai bat ky dinh nghia 16p, néu nd 1a mot 1op
vo1 mot phuong phap chinh, hodc néu n6 12 mot Runnable hodc Groovy Test Case. Mot kich
ban Groovy dugc phan tich dﬁy du, bién dich, va tao ra trudc khi thyc hién (twong ty nhu Python
va Ruby) va phién ban bién dich khong dugc luu nhu 1a mot artifact cua qua trinh.

3.2.4. Uu diém

Groovy dugc tao ra dé khic phuc nhiéu han ché ctia Java va gitp 1ap trinh dé dang hon.
Groovy ho trg t&i1 99% ct phép Java, vi vay c6 the dé dang sao chép va dan ma Java vao Groovy
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dé thyc thi. Ngoai ra, so voi Java, Groovy c6 ci phap riéng rat ngan gon giip viét ma nhanh
hon. (Nha sach tin hoc, 2020)

Groovy tuong tac véi cac thu vién Java, vi vay c6 thé khai bao va sir dung tat ca cac thu
vién Java trong Groovy. C4c 1ap trinh vién Java s& thay rat dé dang va thua vi khi chuyén sang
ma Groovy. (Duong Minh Kiét. 2020)

3.3. Scala nam 2003
3.3.1. Tong quan

Scala loai bd mét s6 céu trac phtrc tap hon khoi khuén kho Java hodc NET va thém ching
vao mot s6 tinh ning nang cao hon. (Odersky Martin, 2006)

Scala ngén gon, suc tich, dé doc va dé hoc. CAu trac nhe va ngén gon cua Scala cho phép
cac 1ap trinh vién gidm kich thudc ma cia ho it nhat tir hai dén ba lan so véi Java. Do d6, ma
nhanh hon va dé bao tri hon. (Odersky Martin, 2008)

N6 rat chinh xé4c vi n6 duoc trang bi h¢ théng phat hién va tranh nhiéu 13i ung dung tai
thot diém bién dich.Ngon ngir nay c6 tinh mé rdng. N6 cung cap mot ngdn ngir may doc dao,
dé dang thém thu vién, ho tro viée 1ap trinh dya trén cac thu vién ham co san.

3.3.2. Lich sw

Thiét ké cuia Scala bét dau vao nim 2001 tai Ecole Polytechnlque Fédérale de Lausanne
(EPFL) (¢ Lausanne, Thuy Si) bai Martin Odersky . N6 duoc tiép ndi tir cong viée trén Funnel,
mot ngdn ngit 1ap trinh két hop y tuéng tir 1ap trinh chirc ning va ludi Petri. Odersky trudc day
da lam viéc trén Generic Java va javac, trinh bién dich Java cua Sun. (Martin Odersky, 2006)

Sau khi phat hanh ndi bd vao cudi ndm 2003, Scala duogc phat hanh cong khai vao dau
nam 2004 trén nén tang Java. Mot phién ban thi hai (v2.0) tiép theo vao thang 3 nam 2006.

3.3.3. Bdc trung

Scala c6 mo hinh bién dich giéng nhu Java va C #, cu thé 1a bién dich riéng bi¢t va tai lép
dong, d€ ma Scala c6 thé goi cac thu vién Java.

bic diém hoat dong cua Scala cling giéng nhu Java. Trinh bién dich Scala tao ra ma
byte gﬁn giéng véi ma duoc tao boi trinh bién dich Java. Trén thuc té, ma Scala c6 thé dugc
dich nguoc thanh ma Java c6 thé doc duoc, ngoai tror mot sb hoat dong cua ham tao nhat
dinh. P6i v6i may 4o Java (JVM), khong thé phan biét dugc ma Scala va ma Java.
Sy khac biét duy nhat 1a mot thu vién thoi gian chay bo sung scala-library jar. (Odersky M
va Rompf T, 2014)

Scala bo sung mot s6 lwong 10n céc tinh ning so véi Java va co mot sd khac biét co ban
trong mo hinh biéu thirc va kiéu co ban cua né, diéu nay 1am cho ngdn ngir ndy sach hon vé
mit 1y thuyét va loai bo mot sb trudng hop goc trong Java. (David Pollak, 2008)
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3.3.4. Uu diém

Scala ngén gon, stc tich, dé doc, dé hoc va dé hiéu. C4u tric cua Scala nhe va ngén gon
dén murc cac nha phat trién c6 thé giam kich thudec ma ngudn cia no it nhat tir hai dén ba lan so
v6i Java. Do d6, ma nhanh hon va dé béo tri hon. (Bell, 2020)

Scala rat chinh xac vi né c6 thé phat hién va tranh nhiéu 16i ing dung tai thoi diém bién
dich. Scala rat 16n. N6 cung cap mot ngon ngit may duy nhét giup dé dang thém céc ciu tric
ngodn ngit méi lam thu vién, do d6 gitip hd tro 1ap trinh dya trén cac thu vién ham hién co.
(Tran Thi Thiy Duong, 2015) (M§ Phuong, 2020)

3.4. Go nam 2009
3.4.1. Tong quan

Go 1a mot ngdbn ngir 1ap trinh duge bién dich, duge nhép tinh dugc thiét ké tai Goo gle boi
Robert Griesemer, Rob Pike va Ken Thompson.Vé mat ct phap, Go tuong tu nhu C, nhung véi
tinh nang an toan bg nhg, thu gom rac, nhap cAu tric, va déng thoi kiéu CSP. Ngobn ngit nay
thudng dugc goi 1a Golang vi tén mién cia nd, golang.org, nhung tén riéng 1a Go. (Kincaid
Jason, 2009)

3.4.2. Lich sw

Go dugc thiét ké tai Google trong nam 2007 dé cai thién chuong trinh ning suat trong
mot ky nguyén da 161, mang may va 16n codebases. Cac nha thiét ké mudn giai quyét nhimg 10i
chi trich vé cac ngon ngit khac dang duoc sir dung tai Google, nhung van giit cac dic diém hiru
ich cuia chung: nhép tinh va hiéu qua thoi gian chay (nhu C), kha ndng doc va kha nang st dung
(nhu Python hodc JavaScript), mang hiéu suét cao va da xir 1y. (Pike Rob, 2010)

3.4.3. Dac trung

Mic du céc tinh nang dong thoi ctia Go khong chii yéu nham vao xir Iy song song, chiing
¢6 thé dugc st dung dé 1ap trinh cac may da xir 1y bo nhé ding chung. Nhiéu nghién ctru khac
nhau d3 dugc thyuc hién vé hiéu qua cua phuong phap nay. Mot trong nhirng nghién ciru nay
d4 so sanh kich thudc (tinh bang dong ma) va tdc d6 cua cac chuong trinh dwgc viét bai mot
lap trinh vién day dan khong quen v&i ngdén ngit va viéc sua cac chuong trinh nay bdi mot
chuyén gia c& vy (tir nhém phat trién ctia Google), thuc hién tuong ty d6i voi Chapel, Click
va Intel TBB. Nghién ctru phat hién ra rang nhiing ngudi khong phai 1a chuyén gia c¢6 xu
hudng viét cac thuat toan chia dé tri vdi mot di cau 1énh mdi 1an dé quy, trong khi chuyén gia
da viét cac chuong trinh dong bd héa cong viéc phan phdi bang cach sir dung mot quy trinh
trén mdi bo xir 1y. Cac chuwong trinh cia chuyén gia thudng nhanh hon, nhung ciing 1au hon.
(Tang Peiyi, 2010).

3.4.4. Uu diém

Két qua nhanh chéng: Trinh bién dich nhanh lam cho né hoat dong nhu mot ngon ngir
thong dich. Khong biét rang n6 s€ bién dich. C6 thé nghi rang dang st dung mdt ngdn ngit dich
nhu Ruby.
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Bao mat: gé tinh manh mé va thu thap rac. Mot phim bAm manh c6 nghia 1a ¢6 thé chuyén
bat ky dir liéu ndo & bat ky dau. Phai rd rang. Go tinh c¢6 nghia 14 trinh bién dich biét cac kiéu
cua tat ca cac bién. Go khong co chuyén ddi loai theo mic dinh. Vi dy: uint8 va uint16 la cac
loai khac nhau (ngoai trir mot s6 trueong hop).

D¢ dang lam vi¢c voi: No stc tich, rd rang va dé doc.

Hién dai: HS tro tich hop sin trong ngdn ngit cho cac img dung phan tan nbi mang da 161
va hon thé nira. (D5 Hoang, 2019)

3.5. Swift nam 2014
3.5.1. Tong quan

Swift 1a mot ngon ngir 1p trinh da muc dich, da mo6 hinh, dugc bién dich béi Apple Inc.
va cong ddng ma ngudén mo, duoc phat hanh 1an dau vao nam 2014. Swift dugc phat trién dé
thay thé cho ngdn ngit 1ap trinh Objective-C trudc d6 ciia Apple, vai tén goi Objective-C hau
nhu khong thay d6i ké tir dau nhitng nam 1980 va thiéu cac dic diém ngon ngir hién dai. Swift
hoat dong vi cac khung Cocoa va Cocoa Touch cua Apple, va mot khia canh quan trong trong
thiét ké cua Swift 1a kha ning tuong tac voi phan 16n ma Objective-C hién co dugc phat trién
cho céc san pham cua Apple trong nhimng thap ky trudc. N6 duoc xay dung véi khung bién dich
LLVM mi ngudn md va da dugc dua vao Xcode ké tir phién ban 6, phat hanh vao nam 2014.
Trén nén tang Apple, né st dung thu vién thoi gian chay Objective-C cho phép C, Objective-C,
C ++ va Swift mi dé chay trong mot chuong trinh. (Timmer John, 2014)

3.5.2. Lich sw

Viéc phat trién Swift bat dau vao thang 7 nam 2010 boi Chris Lattner, véi sy hop tac cudi
cung cua nhiéu 1ap trinh vién khéc tai Apple. Swift 1y cac ¥ tuong ngon ngit "tir Objective-C,
Rust, Haskell, Ruby, Python, C #, CLU va qué nhiéu thi khac dé liét ké". Vao ngay 2 thang 6
nam 2014, tng dung Apple Worldwide Developers Conference (WWDC) da tré thanh tng
dung phat hanh cong khai dau tién duoc viét bang Swift. Mot phién ban beta ctia ngon ngir 1ap
trinh da duoc phat hanh cho cac nha phat trién da dang ky cua Apple tai hoi nghi, nhung cong
ty khong hira rang phién ban Swift cudi ciing s& 14 ma ngudn tuong thich véi phién ban thir
nghiém. Apple da 1én ké hoach cung cap cac bo chuyén d6i ma ngudn néu can cho ban phat
hanh day du. (Lattner Chris. 2014)

3.5.3. Pac trung

Swift 1a mét sy thay thé cho ngdn ngit Objective-C st dung cac khai niém 1y thuyét ngon
ngit 1ap trinh hién dai va c6 ging trinh bay mot cli phép don gian hon. Trong thoi gian gidi
thiéu, n6 dugc mo ta don gidn 1a "Objective-C khong c6 hanh 1y cua C". (Metz Rachel, 2014).
Theo mac dinh, Swift khong tiép xUc véi con tro va khac khong an toan accessors, trai nguoc
v6i Objective-C, trong d6 sir dung con tro pervasively dé dé cap dén truong hop dbi tuong.
Ngoai ra, viéc sir dung ct phap gibng Smalltalk ctia Objective-C dé thuc hién cac 1énh goi
phuong thire d3 duge thay thé bang kiéu ky hiéu ddu chdm va hé théng khong gian tén quen
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thudc hon véi cac 1ap trinh vién tir cac ngdn ngit hudng dbi twong (O0) pho bién khac nhu Java
hodc C #. Swift gidi thiéu cac tham sé duoc dit tén dung va giir lai cac khai niém Objective-C
chinh, bao gdm cac giao thirc, bao doéng va danh myc, thudng thay thé ct phép cii bang cac
phién ban 15 rang hon va cho phép cac khai niém nay duoc ap dung cho cac cdu trac ngdn ngit
khac, nhu kiéu liét ké (enums). (Weber Harrison, 2014)

3.5.4. Uu diém

Phat trién tng dung di dong nhanh chéng va d& dang. Thay vi thudng xuyén chay cac
trinh bién dich va chuong trinh thir nghiém, cac 1ap trinh vién c6 thé tap trung vao cac tich hop
phirc tap hon. N6 ciing 1am giam mtc tiéu thu dién ning ctia phan ciémg va chi phi cho cac nha
phat trién. (M§ Phuong, 2020)

M3 cua Swift ngén gon, suc tich va d& doc. Cu thé, c6 thé viét 3-5 dong ma Obj-C trong
mot dong ma Swift. Cac 16p ddi tugng Swift da duogc don gian héa va cac dong ma duoc to
chte hop 1y va logic hon. Piéu nay khong chi gitip 1ap trinh vién tiét kiém thoi gian hoan thanh
du 4n ma con don gian hoa qua trinh béo tri va sira chita cac 161 trong twong lai. Swift ké thira
va mé rong tit ca cac chirc ning ciia Objective-C cii, cung cap cho céc 1ap trinh vién mot thoi
gian chay tdt, quen thudc, dé quan 1y va phat trién. (Bell, 2020)

Swift hoat dong lién tuc véi Objective-C, vi vay co thé viét tng dung bang hai ngdn ngir.
Céc tng dung do Swift xay dung déu tudn thu obj-C va tiéu ton it phan cing hon, mang dén
cho nguoi dung trai nghiém choi game tuyé€t voi trén thiét bi 10S. (Bell, 2020)

4. Két ludn

Lich str cua cac ngdén ngir 1ap trinh that hép din. Ai c6 thé nghi réng mot thuat toan tir
giita thé ky 19 s& mé duong cho xa hoi phat trién theo huéng cong nghé ma chiing ta dang song
ngay nay. Ttr nhitng m3 may ban dau cho dén ma phtc tap ma con ngudi c6 thé doc duge, cung
cap ning luwong cho cic cong nghé yéu thich ciia chung ta ngay nay, ngon ngir 1ap trinh da di
mot ching duong dai. Pidu chic chan 13, 1ap trinh may tinh s tiép tuc phét trién nhu n6 da lam
trong 150 ndm qua va that thu vi khi thdy nhimng gi twong lai mang lai.
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